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Lmax maximum noise level 

LOS Level of Service 

LUST leaking underground storage tank 

M Richter magnitude 
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MBTA Migratory Bird Treaty Act 
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mg/L  milligrams per liter 
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Mendocino District 
Mendocino County Russian River Flood Control and Water 
Conservation Improvement District 

Mw Moment magnitude 

N2O nitrous oxide 

NAAQS National Ambient Air Quality Standards 

NEPA National Environmental Policy Act 

NAHC Native American Heritage Commission 

National Register National Register of Historic Places 

NBBR Nesting Breeding Birds and Raptors 

NCRWQCB North Coast Regional Water Quality Control Board 
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NHPA National Historic Preservation Act 
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NMFS National Marine Fisheries Service 

NO2 nitrogen dioxide 
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OHP California Office of Historic Preservation 

OHW ordinary high water 

OPR Governor’s Office of Planning and Research 

OSHA Occupational Safety and Health Act 

PADS PCB Activity Database System 

PCBs Polychlorinated Biphenyls 

PFMC Pacific Fishery Management Council 

PG&E Pacific Gas & Electric Company 

PGA peak ground acceleration 

pH power of hydrogen 

PM-10 Particulate matter < 10 microns 

PM-2.5 Particulate matter < 2.5 microns 

PM particulate matter 
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PPV peak particle velocity 

PRC Public Resources Code 

PRMD County of Sonoma Permit and Resource Management Department 

PSHA probabilistic seismic hazard assessment 

PVID Potter Valley Irrigation District 

PVP Potter Valley Project 

RCRA Resource Conservation and Recovery Act 

RCRIS  Resource Conservation and Recovery Information System 

RECs Recognized Environmental Conditions 

RH Regional Haze Plan 
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RMP Risk Management Plan 

RMS root mean square 

RPA  Reasonable and Prudent Alternatives 

RPM Reasonable and Prudent Measures 

ROG reactive organic gases 

RRCSCBP Russian River Coho Salmon Captive Broodstock Program 

RRCSD Russian River County Sanitation District 

RRCWD Russian River County Water District 

RRU Russian River Utility 

RWQCB Regional Water Quality Control Board 

SARA Superfund Amendments and Reauthorization Act 

SB Senate Bill 

SCAPOSP Sonoma County Agriculture Preservation and Open Space District 

SCTA Sonoma County Transportation Agency 

SCWA Sonoma County Water Agency 

SCWMA Sonoma County Waste Management Agency 

SDC seismic design category 

SF6 sulfur hexafluoride 

SHPO State Historic Preservation Officer 

SIP State Implementation Plan 

SLIC Spills, Leaks, Investigation, and Cleanup 

SMARA Surface Mining and Reclamation Act 

SMP Stream Maintenance Program 

SMR State Marine Reserve 

SO2 sulphur dioxide 

SOI sphere of influence 
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SOP Standard Operating Procedures 

SR State Route 

SRA State Responsibility Areas 

SSWD Sweetwater Springs Water District 

SVFRA Sonoma Valley Fire and Rescue Authority 

SWEEPS Statewide Environmental Evaluation and Planning System 

SWF/LF Solid Waste Facilities/Landfill Sites 

SWMP Stormwater Management Plan 

SWPPP Storm Water Pollution Prevention Plan 

SWRCB California State Water Resources Control Board 

SWRCY Recycling Facilities in California Database 

T&E threatened and endangered 

TAC toxic air contaminants 

TDS total dissolved solids 

TMDL Total Maximum Daily Load 

TSCA Toxic Substances Control Act 

UBC Uniform Building Code 

UC University of California 

UGB Urban Growth Boundary 

USACE United States Army Corps of Engineers 

USC United States Code 

USDA United States Department of Agriculture 

USDHS United States Department of Health Services 

USEPA United States Environmental Protection Agency 

USFWS United States Fish and Wildlife Service 

USGS  United States Geological Survey 
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UST underground storage tank 

UV ultraviolet light 

VCP Voluntary Cleanup Program 

VdB decibel notation 

Water Agency Sonoma County Water Agency 

WDR waste discharge requirements 

WDS  waste discharge system 

WMI Waste Management Incorporated 

WMUDS/SWAT Waste Management Unit Database System 

WSE Water Surface Elevation 

WUA Weighted Usable Area 

WQCP Water Quality Control Plans 

WQOs Water Quality Objectives 

  

Definition of Terms 

Aesthetic: A sense of perception that may be visually pleasing.  

Aggregate: Clean, broken rock used for preparation of concrete and as base materials for 
structures. 

Algae: Aquatic, non-vascular plants, such as seaweed or pond scum.  

Alluvial fan deposits: A geologic composition, of the Holocene age (10,500 years ago) and the 
Pleistocene age (10,500 years to 2 million years ago), blanketing the northern and 
central Sonoma Valley, composed of interbedded sand, silt, clay, and gravel. 

Alluvium: Relating to, composed of, or found in clay, silt, sand or gravel that has been 
deposited by running water. 

Anadromous: Relating to any species of fish that lives in the ocean as an adult, and returns to 
freshwater in order to spawn, or lay eggs, such as Chinook and Coho salmon. 

Anoxic: Without oxygen; anoxic water is water that contains no dissolved oxygen. 

Anthropogenic: Effects derived from human activities. 
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Appurtenance: Referring to an accessory of something else. 

Aquifer: A water-bearing layer of permeable rock, sand, or gravel.   

Basin Plan: Water Quality Control Plan for the North Coast. 

Bathtub ring: As a reservoir’s water level drops, an unvegetated band of soil is exposed 
around the perimeter of the lake. 

Bedload: Particles of sand, gravel, or soil carried by the natural flow of a stream on or 
immediately above its bed. 

Berm: A mound or wall of earth. 

Biogenic: Greenhouse gasses from biogenic sources are those that result from biological 
activity. 

Biotic: Caused or produced by living beings. 

Breaching: The act of creating an opening in a barrier, such as a levee or sand bar, that allows 
a river to flow freely. 

Caisson: A watertight well casing used in Ranney collectors. 

Caltrans: California Department of Transportation 

Cathodic protection: A series of metal anodes attached to a pipeline at intervals along the 
transmission system to prevent corrosion of the pipe. 

Caustic soda: Sodium hydroxide (NaOH) is used to raise pH in treated water to reduce 
corrosion in pipes.  

Chaparral: An ecological community comprised of shrubby plants and bushes. 

Chinook: Oncorhynchus  tshawytscha, Chinook salmon. Listed as threatened under the federal 
Endangered Species Act. 

Claystone: Sedimentary rock composed primarily of clay-sized particles. 

Coho: Oncorhynchus kisutch, California Coho salmon. Listed as endangered under federal and 
California Endangered Species Acts. 

Coliform: Relating to the colon bacillus bacteria; used as an indicator of sewage contamination 
in water. 

Confluence: The flowing together of two or more streams to form a larger stream or river. 

Cover: Vegetation along streambeds, or in lakes, that protects fish from predators. 
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Culvert: A drain or sewer that crosses under a road or embankment, often utilizing a large 
corrugated pipe. 

Decision 1610: State Water Resources Control Board’s 1986 decision establishing minimum 
instream flow requirements for Dry Creek and the Russian River. 

Disorientation: Losing a sense of direction and causing an interruption in the migration of fish 
upstream or downstream. 

Dissolved Oxygen: Oxygen present in water. 

Drainage: The geographical area that a river and its tributaries drain. 

Ecotone: The zone of transition between two ecological systems.  

Effluent: Outflow from a wastewater treatment plant after completion of the treatment process. 

Embryonic: Referring to the early stage of development. 

Environmental impact: Beneficial or negative change in the environment as a result of an 
organizations activities.  

Ephemeral creek or stream: Flows only during, and for short periods following, precipitation.  

Erosion: The process of removal of material, such as soil or rock, by water, wind, or ice. 

Estuary: The area at the mouth of a river, where it meets the sea, and salt and fresh water mix 
to form brackish water. 

Ethnobotanical: Referring to the plant lore of a race or people. 

Evapotranspiration: The loss of water from the soil by both evaporation and the transpiration 
of plants. 

Fish ladder: A passageway which allows fish to navigate around barriers, such as dams. 

Fledgling: A young bird. 

Fluvial deposits: River-produced deposits. 

Forbs: Small broadleaf herbaceous plants. 

Frequency: The number of sound waves per second produced by a sounding body. 

Friable: Refers to the ease of crumbling of soils. 

General Plan: An adopted city or county-wide set of policies designed to guide growth, 
development, and conservation of resources. 

Geologic formation: A large mass of rock with distinct characteristics. 
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Geomorphology: The study of landforms and the processes that shape them. 

Glide: A slowly flowing reach of a stream, usually broad and even in depth, with little surface 
agitation. May appear to be a flooded riffle. Substrate is usually covered by water. 

Gravel transport: The act of gravel washing downstream by the force of river currents. 

Greenhouse gases: Primarily carbon dioxide and methane, allow sunlight to enter the 
atmosphere freely. When sunlight strikes the Earth’s surface, some of it is reflected back 
towards space as infrared radiation (heat), but greenhouse gases absorb this infrared 
radiation and trap the heat in the atmosphere. 

Greenstone: Basaltic rock that was once solid deep-sea lava. 

Greywacke: Also called lithic sandstone. A variety of sandstone containing quartz, feldspar, 
and small rock fragments set in a matrix of clay-sized particles. 

Grid: A network of conductors for distribution of electric power. 

Groundwater: Non-saline and saline water beneath the natural surface of the ground, may or 
may not flow through known and definite channels. 

Groundwater Recharge: Refers to the replenishing of underground water resources. 

Habitat: A site where a plant or animal lives and grows. 

Hatchery: A facility for artificially spawning and rearing fish. 

Headwaters: The source of a river, where it river originates. 

Heterogeneous: Consisting of dissimilar ingredients. 

Horsepower: A unit of power in the United States of America equal to 746 watts and nearly 
equivalent to the English gravitational unit of the same name that equals 550 foot–
pounds of work per second. 

Hydraulic: Pertaining to water in motion. 

Hydrocarbons: Chemical compounds containing hydrogen and carbon. Most motor vehicles 
are powered by hydrocarbon based fuels. 

Hydroelectric: Pertaining to the production of electricity by waterpower. 

Hydrogeologic: Pertaining to the occurrence, distribution, character, and movement of 
subsurface water. 

Hydrologic: Pertaining to the properties and circulation of water. 

Hydrology: The study of water in all its forms and from all its origins to all its destinations on 
earth. 
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Hydrophytic: Pertaining to a plant that grows in a moist environment and requires large 
amounts of water for growth. 

Impermeable: Not permitting the passage of a fluid; non-porous. 

Incubation: The period of time for the development of a fish within an egg before hatching. 

In–fill: The development of vacant or underutilized urban parcels. 

Infiltration ponds: Ponds receiving diverted water from the river, for the purpose of augmenting 
recharge of the underground aquifer, improving radial collector well production. 

Infrastructure: The basic framework of a system or organization. 

Inorganic: Being composed of matter other than that of plants or animals. 

Invertebrate: Any animal without a spine, such as insects. 

Kilovolt: A unit of electrical potential equal to one thousand volts. 

Kilowatt–hours: A unit of electrical energy equal to one thousand watts per hour.  

Lead Agency: The California government agency that has the principal responsibility for 
carrying out or approving a project. 

Lithic scatter: A concentration of stone tools and flakes of stone left over from tool–making 
activity. 

Macroinvertebrate: Animals without a spine that live on rocks, logs, sediment, debris and 
aquatic plants during some period of their life. Includes crustaceans, mollusks, aquatic 
worms, and immature forms of aquatic insects. 

Mainstem; of the Russian River: The entire river, excluding tributaries. 

Mean: A measurement which is an average between the extremes. 

Megawatt–hours: A unit of electrical energy equal to one million watts per hour.  

Metabolism: The chemical process in living cells by which energy is provided for vital 
processes. 

Metamorphic rock: A pre-existing rock that has been altered since its formation by 
temperature, pressure or the chemical environment.  

Micro–climate: The local, rather uniform climate of a specific place or habitat, compared with 
the climate of the entire area of which it is a part. 

Midden site: A localized concentration of shells and other artifacts left behind by Native 
American inhabitants.  
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Migration; of fish: Movement up or downstream as part of their natural life cycle. 

Mitigation: Measures to rectify impacts by repairing, rehabilitating, or restoring the affected 
environment. Imposed as a condition of approval by the Lead Agency. 

Morphology: The study of structure or form. 

Mouth of the river: The area where the river ends and flows into the ocean. 

Negative Declaration: A written statement that briefly describes the reasons why a proposed 
project will not have a significant effect on the environment and, therefore, does not 
require an EIR. 

Nephelometric Turbidity Unit: A measurement used to describe the turbidity of a liquid. 

Nongame: Referring to fish that are not economically important, or caught for sport. 

100 year flood plain: An area of land that has a 1 percent chance in any given year of being 
inundated by a flood or is expected to be inundated once every 100 years. 

Organic: Of, or pertaining to being composed of plant or animal matter.   

Organism: Anything that is alive, such as an animal or plant.   

Outmigration: The movement of juvenile fish downstream on their way to the ocean.  

Ozone; O3: An unstable blue gas with a pungent odor used as an oxidant, bleach, and water 
purifier, and to treat industrial wastes. 

Ozone precursors: Pollutants that react in the presence of sunlight to form ozone. 

Paleontological: Referring to the study of life during past geological periods. 

Particulate: Fine solid particles which remain individually dispersed in gases. 

Perennial: Pertaining to being present during all seasons of the year. 

Permeable: A porous formation through which gases or liquids can flow. 

Plate tectonics: Global tectonics based on a model of the earth characterized by a small 
number of semi-rigid plates that float on the viscous underlayer in the mantle. 

Plutonic rock: Intrusive, formerly molten, rock masses crystallized from magma below the 
surface of the earth. 

Point discharge: A specific identifiable site or source from which wastewater is discharged into 
a body of water. 

Portaging: Referring to the carrying of boats from one body of water to another or around 
obstacles. 
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Potable: Being suitable for drinking. 

Precipitation: Any or all of the forms of water particles, whether liquid or solid, that fall from the 
atmosphere and reach the ground. 

Project–level: Detail is provided for activities or facilities that need to be implemented or 
constructed early on in a project. Some site–specific or "project level" impacts of 
construction will be included. 

Radial collector well: Concrete caisson well with a 13–18ft. inside diameter, extending 80–
100ft deep, with perforated horizontal intake pipes 6–18in. in diameter extending radially 
for 70–350ft. 

Raptor: Referring to a bird of prey. 

Reaches: Sections of a river or stream. 

Reactive organic gases: Organic compounds that lead to ozone formation. 

Rearing: The development and growth of a juvenile into an adult. 

Recycled water: Municipal, industrial, or agricultural wastewater that goes to a wastewater 
treatment facility where advanced treatment processes are used to remove bacteria and 
pollutants. It can be reused for beneficial uses and to offset demands for potable water 
supplies. 

Redd: A nest created in the streambed gravel where salmonids lay eggs.  

Refugia: Small isolated areas that have escaped extreme environmental changes undergone 
by the surrounding areas. 

Responsible Agency: An agency, other than the Lead Agency, that also has a legal 
responsibility to carry out or approve a project. 

Riffles: A shallow area across a streambed over which water flows swiftly causing ripples to 
occur. Substrate is often partially exposed. 

Riparian: Pertaining to the banks of a stream, lake, reservoir, or other body of fresh water. 

Riparian vegetation: Plants which grow along the streambank. 

Riprap: A layer of large, durable materials (usually rock) used to protect a streambank from 
erosion. May also refer to the materials themselves. 

Riverine: Living or situated on the banks of a river. 

Roiling: To make a river or creek cloudy by stirring up sediment. 

Ruderal: Plant communities that occur in disturbed areas, such as along roadsides, trails, 
parking lots, etc. 
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Run: A swiftly flowing reach of a stream with little surface agitation. May appear to be a flooded 
riffle. Substrate is usually covered by water. 

Rural residential: Land use designation given to land where low density residential  

Salmonid: Any species of soft–rayed fish belonging to the salmon family, including trout and 
salmon. 

Sandstone: A type of sedimentary rock formed by the cementation of sand-sized individual 
grains. 

Seasonal wetland: Areas that contain wetland species and are inundated with water during the 
rainy season but not during the dry season. 

Sedentism: Archaeological term indicating the transition of a society from a nomadic existence 
to permanent settlements. 

Sedimentation: The settling out of suspended materials from the water column. 

Seep: Where fissures or breaks in the soil profile allow groundwater to seep toward the surface. 

Seiche: A wave that oscillates in a bay, lake, or gulf as a result of seismic or atmospheric 
disturbance. 

Seismic: The phenomena of earth movement, such as an earthquake. 

Self–sustaining: Being able to maintain the population of a species by natural reproduction, 
and in the case of fish, not by hatchery plantings. 

Sensitive receptors: Those people, or facilities, more easily impacted by adverse 
environmental changes, such as noise or air pollution, due to their nature, or the types of 
activities involved.   

Sensitive species: Biological resources for which protection is necessary because they are 
especially sensitive to change and the adverse effects of activities. 

Seral or sere: A series of successional plant communities leading from bare ground to the 
climax community. 

Serpentine: A metamorphic rock which is the alteration product of several types of ultrabasic 
rocks. 

Shale: A fine-grained sedimentary rock made of silt– and clay-sized particles. 

Siltation: The depositing of silt transported by water. 

Siltstone: A sedimentary rock composed predominantly of silt-sized particles. 

Smolt: A juvenile salmonid which has physiologically adapted to live in seawater and is actively 
migrating to the ocean. 
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Spawn: The act of fish producing or depositing eggs and sperm. 

Spoils: Soil and debris generated during excavation and trenching activities. 

Standby: Kept ready to serve as a substitute. 

Steelhead trout: Oncorhynchus mykiss. Listed as threatened under the federal Endangered 
Species Act. 

Stocked: A stream or lake that has hatchery-raised fish released into it.  

Stormwater: Water that accumulates on land, roads, and roofs as a result of storms, as well as 
runoff from urban areas from washing cars, overwatering lawns, etc.  Flows down storm 
drains directly into streams, rivers and lakes.   

Strata: Layers of sedimentary rock of one kind lying between beds of other kinds. 

Subsidence: The settling of the earth's surface sometimes due to the excessive removal of 
groundwater. 

Substrate: Bottom material.  In the case of a river, material such as gravel, found in a river bed. 

Swale: A linear level–floored open depression excavated by wind or formed by the build-up of 
two adjacent ridges. A seasonal wetland with an outlet preventing water from ponding. 

Tectonics: A branch of geology that deals with regional structural and deformational features of 
the earth's crust. 

Telemetry: Transmitting data by radio to a distant location. 

Terrestrial: Living on the land as opposed to in the water or air. 

Thermal stratification in a reservoir: Refers to a layer of warm above a layer of cold in a body 
of water such as a reservoir. 

303(d) List: List of Impaired Waterbodies, EPA. 

Topography: The natural surface features of a region. 

Tributaries: Smaller streams that flow into a larger stream, river or lake. 

Tsunami: A tidal wave produced by earth movement on the ocean floor. 

Turbidity: A measurement of the clarity of water. 

Turbine: A rotary engine actuated by the current of fluids. 

Unincorporated area: An area of land that is not part of any municipality.  

Upland areas: Land situated outside wetland and riparian zones which relies solely on 
precipitation as its source of water. 
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Vegetated Seep: Area where surface water soaks into the ground. 

Vegetated Swale: A constructed earthen channel, with vegetation planted inside, which is used 
to direct and filter storm water runoff. 

Velocity: The time rate of the change in direction of a body; speed. 

Vernal pool: Seasonal wetlands forming in shallow depressions underlain by a shallow, 
relatively impermeable soil layer that restricts the downward movement of water. 

Viability: Capable of living, growing or developing; having life force. 

Volcanic tuff: Rock consolidated from volcanic ash. 

Warmwater fish: Fish that inhabit warm water areas, such as bass in reservoirs.  

Wastewater: Sewage, stormwater and water that has been used for various purposes in homes 
and businesses. 

Water Agency: Sonoma County Water Agency 

Watershed: The entire geographical area which is drained by a river and its tributaries. 

Wetlands: Land containing much soil moisture, such as tidal flats or swamps. 

Xeric: Dry habitat. 



   
   

 

 

 

 

 

 

CHAPTER 1 Executive Summary 
1.1 Introduction 
The Sonoma County Water Agency (Water Agency) has prepared this Draft Environmental 
Impact Report (Draft EIR) for the Fish Habitat Flows and Water Rights Project (Fish Flow 
Project). This Draft Environmental Impact Report will be referred to throughout this document as 
the Draft EIR. The Draft EIR has been prepared in accordance with the California Environmental 
Quality Act (CEQA) (Public Resources Code [PRC] Section 21000-21177), the State CEQA 
Guidelines (CCR, Title 24, Division 6, Chapter 3, Sections 15000-15387), and the Water 
Agency’s Procedures for the Implementation of the California Environmental Quality Act. The 
Water Agency is the lead agency for consideration of this EIR and potential project approval. 
CCR Section 15367 defines the Lead Agency as the agency with principal responsibility for 
carrying out or approving a project. 

CEQA requires preparation of an EIR when a proposed project may have a significant impact on 
the environment (CCR Section 15064). “An EIR is an informational document which will inform 
public agency decision makers and the public generally of the significant environmental impacts 
of the proposed project, identify possible ways to minimize the significant effects, and describe 
reasonable alternatives to the project” (CCR Section 15121). The basic informational 
requirements for an EIR include discussions of the purpose and need for the project, 
identification and analysis of project alternatives, environmental setting, environmental impacts, 
and proposed mitigation measures. This Draft EIR evaluates and discloses the environmental 
impacts of the proposed project and its alternatives. Where possible, mitigation measures are 
proposed to avoid or reduce project impacts.  This document is a project-level EIR. A project-
level EIR is defined as “the most common type of EIR that examines the environmental impacts 
of a specific development project” (CCR Section 15161). 

1.2 Project Background 
The Water Agency was created in 1949 by the California Legislature as a special district to 
provide flood protection and water supply services. The members of the Sonoma County Board 
of Supervisors are the Water Agency’s Board of Directors. The Water Agency’s powers and 
duties authorized by the California Legislature include the production and supply of surface 
water and groundwater for beneficial uses, control of flood waters, generation of electricity, 
provision of recreational facilities (in connection with the Water Agency’s facilities), and the 
treatment and disposal of wastewater. 

The Water Agency provides potable water for approximately 600,000 people in Sonoma County 
and northern Marin County.  The Water Agency is the local sponsor for the two federal water 
supply and flood control reservoirs in the Russian River watershed. Coyote Valley Dam at Lake 
Mendocino is located on the East Fork of the Russian River near the City of Ukiah in Mendocino 
County (Figure 1-1). Warm Springs Dam at Lake Sonoma on Dry Creek is located near the City 
of Healdsburg in Sonoma County. The Water Agency, as local sponsor, partially financed the 
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Executive Summary 

construction of Coyote Valley and Warm Springs dams under agreements with the U.S. Army 
Corps of Engineers (USACE). The Water Agency manages water supply storage within Lake 
Mendocino and Lake Sonoma to optimize the water supply yields of the reservoirs, and the 
Water Agency controls releases from the water supply pools1 of both reservoirs to maintain 
required minimum instream flows in the Russian River and Dry Creek and to meet the diversion 
demands of the Water Agency and other Russian River water users. The USACE manages 
flood control operations at Lake Mendocino and Lake Sonoma. 

The Water Agency manages water supply releases from Coyote Valley Dam and Warm Springs 
Dam under water right permits originally issued by the State Water Resources Control Board 
(SWRCB). Water right Permit 12947A authorizes the Water Agency to store up to 122,500 AFY 
of water in Lake Mendocino and Permit 16596 authorizes the Water Agency to store up to 
245,000 AFY of water in Lake Sonoma. The combined amount of direct diversion and re-
diversion authorized under the Water Agency’s four permits (12947A, 16596, 12949, and 
12950) is limited to no more than 180 cfs (116.3 million gallons per day [mgd]) and 75,000 acre-
feet per water year. The authorized points of diversion in these permits include the Water 
Agency’s Wohler/Mirabel diversion facilities and facilities of its Russian River Customers. 

1.3 Project Location 
The Fish Flow Project would change the Water Agency’s water right permits, which concern 
flows in and diversions from the Russian River and Dry Creek, which are located in Mendocino 
County and Sonoma County, California.  A regional location map is included as Figure 1-1.  The 
Russian River watershed drains an area of 1,485 square miles that includes substantial portions 
of Sonoma and Mendocino counties. The headwaters of the West Fork Russian River are 
located in central Mendocino County, approximately 15 miles north of Ukiah. The Russian River 
is approximately 110 miles long and flows generally southward to Forestville, where it then flows 
westward to the Pacific Ocean near Jenner, approximately 20 miles west of Santa Rosa. 
Potential environmental impacts of the Fish Flow Project could occur at Lake Mendocino and 
Lake Sonoma, in and along the Russian River downstream of Coyote Valley Dam to the Pacific 
Ocean, in and along Dry Creek downstream of Warm Springs Dam, and in the Water Agency’s 
or its contractors’contractors service areas in Sonoma and Marin counties. 

1.4 Project Purpose, Objectives, and Need 
The objectives of the Fish Flow Project are to manage Lake Mendocino and Lake Sonoma 
water supply releases to provide instream flows that will improve habitat for threatened and 
endangered fish species, and to update the Water Agency’s existing water rights to reflect 
current conditions.. The new minimum instream flow requirements proposed by the Fish Flow 
Project were developed to meet the requirements of the Biological Opinion to improve habitat 
for threatened and endangered salmonid species. 

1 The water supply pools in Lake Mendocino and Lake Sonoma are sometimes referred to a “water conservation 
pools.” 
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The Water Agency holds water right permits,2 issued by the State Water Resources Control 
Board (SWRCB), that authorize the Water Agency to divert Russian River and Dry Creek flows 
and to re-divert water released from Lake Mendocino and Lake Sonoma storage. The Water 
Agency releases water from storage in these reservoirs for re-diversion and subsequent delivery 
to retail water suppliers, where the water is used primarily for residential, governmental, 
commercial, and industrial purposes. The primary points of diversion and re-diversion are the 
Water Agency’s facilities at Wohler and Forestville. The Water Agency also releases water to 
satisfy the needs of other water users who directly divert streamflow and to replace streamflow 
lost to the underlying aquifer and to contribute to the maintenance of minimum instream flow 
requirements in the Russian River and Dry Creek established in 1986 by the SWRCB’s Decision 
1610. The SWRCB’s Decision 1610 approved a hydrologic index and minimum instream flow 
requirements for the Russian River watershed in 1986. The Decision 1610 hydrologic index,  
defines the hydrologic condition for the Russian River watershed based on cumulative inflow 
into Lake Pillsbury in the Eel River watershed. The Decision 1610 hydrologic index and 
minimum instream flow requirements are included in terms of the Water Agency’s water right 
permits. 

The Russian River and Dry Creek minimum instream flow requirements established by Decision 
1610 and the hydrologic index that is based on Eel River flows to Lake Pillsbury are no longer 
appropriate.  Decision 1610 was adopted before the listings of three salmonid species in the 
Russian River watershed under the federal Endangered Species Act (ESA),3 was based on 
much higher PVP flows to Lake Mendocino than occur today, and did not specifically address 
the importance of fall storage in Lake Mendocino to the Chinook salmon migration.  Also 
Decision 1610 assumed that higher instream flows were better for fishery resources, and 
information developed since Decision 1610 was adopted indicates this may not be true for 
salmonid species in the Russian River and Dry Creek.  Decision 1610 expressly recognized that 
later fishery studies might identify a need to change the minimum instream flow requirements.  
Decision 1610 also expressly contemplated that changes might be needed if the amounts of 
water diverted into the East Fork Russian River by PG&E’s PVP changed, as it has. 

The National Marine Fisheries Service (NMFS) issued its Biological Opinion for Water Supply, 
Flood Control Operations, and Channel Maintenance conducted by the U.S. Army Corps of 
Engineers, the Sonoma County Water Agency, and the Mendocino County Russian River Flood 
Control and Water Conservation Improvement District in the Russian River Watershed (Russian 
River Biological Opinion) on September 24, 2008. NMFS concluded in the Russian River 
Biological Opinion that the continued operations of Coyote Valley Dam and Warm Springs Dam 
by the USACE and the Water Agency in a manner similar to recent historic practices are likely 
to jeopardize and adversely modify the critical habitats of endangered Central California Coast 
coho salmon and threatened Central California Coast steelhead.  Specifically, NMFS concluded 
that the artificially elevated summertime minimum flows in the Russian River and Dry Creek that 
are currently required by the Decision 1610 minimum flow requirements result in high water 

2 Waterwater-right Permits 12947A, 12949, 12950 and 16596. 

3 Central California coast coho salmon are also listed as endangered under the California Endangered Species Act. 
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velocities that reduce the quality and quantity of rearing habitat for coho salmon and steelhead.  
Additionally, NMFS concluded that maintaining these flows disrupts lagoon formation and 
retention in the Russian River estuary and that allowing a lagoon to develop and remain during 
the summer would likely enhance juvenile steelhead and salmon habitat.  

NMFS’s Russian River Biological Opinion concludes that reducing the Decision 1610 minimum 
instream flow requirements will enable alternative flow management scenarios that will increase 
available salmonid rearing habitat in Dry Creek and the upper Russian River, and provide lower, 
closer-to-natural inflows into the estuary between late spring and early fall, thereby enhancing 
the potential for maintaining a seasonal freshwater lagoon that would likely support increased 
production of juvenile steelhead and salmon.4 

Until the SWRCB changes the Decision 1610 minimum instream flow requirements, these 
requiremens and the resulting adverse impacts to listed salmonids will remain in effect, except 
during times when temporary changes to these requirements are made by the SWRCB.  The 
Russian River Biological Opinion requires that the Water Agency annually petition the SWRCB 
for certain temporary changes to the Decision 1610 minimum instream flow requirements during 
the summer months until the SWRCB issues an order permanently changing these 
requirements. The Russian River Biological Opinion requires annual Water Agency petitions for 
temporary changes to minimum instream flow requirements for the mainstem Russian River, but 
not to the requirements for Dry Creek.  The Water Agency petitioned the SWRCB for the 
Biological Opinion-specified temporary changes for the first time in 2010, which the SWRCB 
approved.5   The Water Agency filed temporary urgency change petitions to comply with the 
Russian River Biological Opinion in 2011, 2012, and 2016, and the SWRCB approved these 
petitions.6  The temporary changes approved by the SWRCB reduced the minimum instream 
flow requirement to 70 cubic feet per second (cfs) for the Lower Russian River between 
approximately May 1 and October 15.  Additionally, to enhance steelhead rearing habitat in the 
Russian River between the East Fork and Hopland, the temporary changes reduced the 
minimum instream flow requirement to 125 cfs for the Upper Russian River between May 1 and 
October 15.7 

The Russian River Biological Opinion concluded that, in addition to providing fishery benefits, 
the lower instream flow requirements “should promote water conservation and limit effects on in-

4 National Marine Fisheries Service. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the 
Mendocino County Russian River Flood Control and Water Conservation Improvement District in the Russian River 
Watershed. p. 243. September 2008. 
5 The SWRCB approved the 2010 petition for temporary urgency change in its Order WR 2010-0018-DWR. 
6 The SWRCB approved the 2011 petition for temporary urgency change in its Order dated June 1, 2011. The 2012 
petition was approved in the SWRCB’s Order dated May 2, 2012. The 2016 petition for temporary urgency change 
was approved by the SWRCB in its Order dated May 4, 2016. 
7 National Marine Fisheries Service. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the 
Mendocino County Russian River Flood Control and Water Conservation Improvement District in the Russian River 
Watershed. p 247. September 2008. 
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stream river recreation.”8  The Russian River Biological Opinion concluded that the following 
permanent changes to the Decision 1610 minimum instream flow requirements may achieve 
these goals: 

During Normal Years: 

1. 	 Reduce the minimum flow requirement for the Russian River from the East Fork to Dry 
Creek from 185 cfs to 125 cfs between June 1 and August 31; and from 150 cfs to 125 
cfs between September 1 and October 31. 

2. 	 Reduce the minimum flow requirement for the Russian River between the mouth of Dry 
Creek and the mouth of the Russian River from 125 cfs to 70 cfs. 

3. 	 Reduce the minimum flow requirement for Dry Creek from Warm Springs Dam to the 
Russian River from 80 cfs to 40 cfs from May 1 to October 31. 

During Dry Years: 

1. 	 Reduce the minimum flow requirement for the Russian River between the mouth of Dry 
Creek and the mouth of the Russian River from 85 cfs to 70 cfs. 

During the periods when the temporary changes have been in effect, the Water Agency has 
monitored water quality and fish, and collected and reported monitoring information as required 
by the Biological Opinion.  This information has been used to develop the proposed Fish Flow 
Project and analyze its potential environmental impacts. 

In 2002, 2004, 2007, and 2009, water storage levels in Lake Mendocino declined to low levels.  
In 2002, the Decision 1610 hydrologic index designated the water year as a “dry” year, and thus 
authorized reductions in the minimum instream flow requirements, but this was not the case in 
2004, 2007 or 2009.  In those years, the Water Agency petitioned for and the SWRCB approved 
temporary urgency changes to Water Agency water right permits to temporarily reduce the 
minimum instream flow requirements, to preserve Lake Mendocino water storage and to 
maintain a reliable water supply.9  Low water storage levels in Lake Mendocino during these 
years were due to lack of rainfall and, in 2007 and 2009, were also due to lower inflows into the 
East Fork Russian River from PG&E’s PVP, resulting from the 2004 changes in the FERC 
license for the PVP. 

Because of the recent changes in operation of PG&E’s PVP and consequent reductions in 
PG&E’s PVP imports from the Eel River into the Russian River, the relationship between Eel 
River hydrologic conditions and Russian River hydrologic conditions has changed and it is no 

8 National Marine Fisheries Service. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the 
Mendocino County Russian River Flood Control and Water Conservation Improvement District in the Russian River 
Watershed. p. 244. September 2008. 
9 The SWRCB approved the 2004 petition for temporary urgency change in its Order WRO 2004-0035. The 2007 
temporary urgency change petition was approved in Order WRO 2007-0022. The 2009 temporary urgency change 
petition was approved in Order WRO 2009-0034-EXEC. 
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longer reasonable to use cumulative Lake Pillsbury inflows to determine the water-year type 
(normal, dry, or critical) that governs Russian River and Dry Creek minimum instream flow 
requirements. It would better reflect local hydrologic conditions if the water-year type for 
Russian River minimum instream flow requirements were based on conditions in the Russian 
River watershed rather than on conditions in the Eel River watershed. 

The Fish Flow Project is proposed and is necessary to change the Water Agency’s 
management of water supply releases from Lake Mendocino and Lake Sonoma to provide 
minimum instream flows that will improve rearing habitat for threatened and endangered 
salmon, as required by the NMFS’s Russian River Biological Opinion and CDFW’s Consistency 
Determination, and to update the Water Agency’s existing water rights to reflect current 
conditions. 

1.5 Description of the Proposed Project 
Under the Proposed Project, the Water Agency would manage water supply releases from Lake 
Mendocino and Lake Sonoma to provide minimum instream flows in the Russian River and Dry 
Creek that would improve habitat for listed salmonids and meet the requirements of the Russian 
River Biological Opinion.  To implement the Fish Flow Project, changes to the Water Agency’s 
existing water right permits from the SWRCB are required, as described below. 

Water right Permit 12947A authorizes the Water Agency to store up to 122,500 AFY of water in 
Lake Mendocino and Permit 16596 authorizes the Water Agency to store up to 245,000 AFY of 
water in Lake Sonoma. The combined amount of direct diversion and re-diversion authorized 
under Permits 12947A, 12949, 12950, and 16596 is limited to a maximum instantaneous rate of 
180 cfs and to a maximum annual rate of 75,000 acre-feet per water year.  The Proposed 
Project does not include any changes to either of these limits. 

The Proposed Project includes the following five components: 

	 amendments of the Water Agency’s water right permits to replace the existing hydrologic 
index (which is based primarily on Lake Pillsbury inflows) with the new Russian River 
Hydrologic Index; 

	 changes to the minimum instream flow requirements in these permits to improve rearing 
habitat conditions for juvenile steelhead and coho salmon; 

	 changes to these minimum instream flow requirements to improve conditions for fall-run 
Chinook salmon migration; 

	 extending the deadlines for completing full beneficial use in these permits to December 
31, 2040, and 

	 adding the Occidental Community Services District and Town of Windsor points of 
diversion and re-diversion to the authorized points of diversion in these permits. 

The Proposed Project does not propose to increase or otherwise change the quantities of water 
that it diverts from the Russian River and Dry Creek and re-diverts from Lake Mendocino and 
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Lake Sonoma under its water right permits, obtain any new authorizations for new rights, or 
construct new facilities. 

1.5.1 Russian River Hydrologic Index 
The Water Agency filed a petition to the SWRCB in August 2016 to change the hydrologic index 
in the Water Agency’s water right permits that is used to establish the water-year classifications 
that determine minimum instream flow requirements for the Russian River and Dry Creek to an 
index that more accurately reflects actual hydrologic conditions within the Russian River 
watershed. The Decision 1610 Hydrologic Index as defined in the Water Agency’s water right 
permits is a metric that establishes the water supply condition, which then is used to determine 
the applicable minimum instream flow schedule for the Upper Russian River, Lower Russian 
River, and Dry Creek. The Decision 1610 Hydrologic Index is comprised of schedules 
designated as Normal, Dry, and Critical. The Decision 1610 Hydrologic Index is based on 
cumulative inflow into Lake Pillsbury in the Eel River watershed beginning on October 1, with 
hydrologic conditions for the Russian River system evaluated on the first of the month from 
January 1 to June 1. 

Under the Proposed Project, the Decision 1610 Hydrologic Index would be replaced with the 
Russian River Hydrologic Index, which is comprised of five schedules of minimum instream flow 
requirements. The use of five new schedules rather than the current three schedules would 
allow for more responsive management of reservoir water supply storage, particularly for Lake 
Mendocino during the summer and fall months when preserving cold water in Lake Mendocino 
for later releases to benefit rearing steelhead and the fall-run Chinook salmon migration and 
other beneficial uses in the Upper Russian River is most crucial. The proposed five schedules 
would also allow for additional, smaller, incremental reductions in minimum instream flows, 
particularly in the Upper Russian River, if reservoir storage amounts are lower due to lower 
inflows. This allows the Russian River Hydrologic Index to better match minimum instream flow 
requirements to available water supply and to prevent large changes in minimum instream 
flows, which could impact habitat and other beneficial uses. 

Minimum Instream Flow Schedules 
The proposed Russian River Hydrologic Index is comprised of five minimum instream flow 
schedules (Flow Schedules): Schedule 1, Schedule 2, Schedule 3, Schedule 4, and Schedule 5. 
Flow Schedule 1 being the wettest hydrology and Schedule 5 being the driest hydrology. Flow 
Schedules are proposed for the East Fork Russian River from Coyote Valley Dam to the 
confluence with the Russian River, the Upper Russian River between the East Fork Russian 
River and Dry Creek, the Lower Russian River from the Russian River confluence with Dry 
Creek to the Pacific Ocean, and Dry Creek from Warm Springs Dam to its confluence with the 
Russian River as shown in Table 1-1. 
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Executive Summary 

Table 1-1. Russian River Hydrologic Index with Upper Russian River, Lower Russian River, and Dry Creek Minimum Instream Flow 
Schedules [cubic feet per second (cfs)], Lake Mendocino Cumulative Inflow Condition [cumulative inflows into Lake Mendocino (acre-
feet)], and Lake Mendocino Storage Condition [storage condition thresholds (acre-feet)]. Upper Russian River, Lower Russian River, 
and Dry Creek Flow Schedules determined by Lake Mendocino Cumulative Inflow Condition beginning January 1 and continuing to 
October 1. Beginning June 1 to December 1, the Upper Russian River Flow Schedule determined by both Lake Mendocino Cumulative 
Inflow Condition and the Lake Mendocino Storage Condition. 

Minimum Instream Flow Schedules 
East Fork Russian River (from Coyote Valley Dam to its confluence with the Russian River) 
The minimum instream flow shall be 25 cfs at all times. 

Upper Russian River (between the East Fork Russian River and confluence with Dry Creek) Minimum Instream Flow Schedules 1 through 5 (cfs) 
Flow Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

1-15 
Oct 
16-31 

Nov Dec 

1 (Wettest) 105 105 105 105 105 105 105 105 105 105 105 105 105 
2 105 105 105 105 85 85 85 85 85 85 105 105 105 
3 100 100 100 100 65 65 65 65 65 65 100 100 100 
4 70 70 70 70 45 45 45 45 45 45 45 70 70 
5 (Driest) 25 25 25 25 25 25 25 25 25 25 25 25 25 

Lower Russian River (from the Russian River confluence with Dry Creek to the Pacific Ocean) Minimum Instream Flow Schedules 1 through 5 (cfs) 
Flow Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

1-15 
Oct 
16-31 

Nov Dec 

1 (Wettest) 135 135 135 135 70 70 70 70 70 70 135 135 135 
2 135 135 135 135 70 70 70 70 70 70 135 135 135 
3 135 135 135 135 70 70 70 70 70 70 135 135 135 
4 85 85 85 85 50 50 50 50 50 50 85 85 85 
5 (Driest) 35 35 35 35 35 35 35 35 35 35 35 35 35 

Dry Creek (from Warm Springs Dam to its confluence with the Russian River) Minimum Instream Flow Schedules 1 through 5 (cfs) 
Flow Schedule 

Jan Feb Mar Apr May Jun Jul Aug Sep 
Oct 
1-15 

Oct 
16-31 Nov Dec 

1 (Wettest) 75 75 75 75 50 50 50 50 50 50 105 105 105 
2 75 75 75 75 50 50 50 50 50 50 105 105 105 
3 75 75 75 50 50 50 50 50 50 50 75 75 75 
4 75 75 75 50 50 50 50 50 50 50 75 75 75 
5 (Driest) 75 75 75 50 50 50 50 50 50 50 75 75 75 
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The Flow Schedules would be determined based on Lake Mendocino Cumulative Inflow 
Condition beginning January 1 and continuing to October 1. Beginning June 1, the Flow 
Schedule for the Upper Russian River would be determined by both the Lake Mendocino 
Cumulative Inflow Condition and the Lake Mendocino Storage Condition as described in the 
Chapter 3, “Background and Project Description.”  

Lake Mendocino Cumulative Inflow Condition 
On the first day of each month starting January 1, cumulative inflow into Lake Mendocino would 
be evaluated monthly through October 1 for a total of ten condition evaluation dates each year 
determining the Flow Schedule for each reach. The Lake Mendocino Inflow Condition (Inflow 
Condition) determined at each evaluation date sets the Flow Schedule for the Upper Russian 
River, Lower Russian River, and Dry Creek. The Inflow Condition is evaluated based on 
cumulative inflow thresholds. 

Lake Mendocino Storage Condition 
Beginning June 1, the Upper Russian River Flow Schedule would be determined by both the 
Inflow Condition and the Lake Mendocino Storage Condition (Storage Condition). On the first 
day of each month from June 1 through December 1, the Storage Condition would be 
determined by evaluating storage in Lake Mendocino against storage condition thresholds. The 
storage condition thresholds would be used to set the Upper Russian River Flow Schedule if the 
flow schedule determined by the Storage Condition alone is greater (is drier) than the schedule 
determined by Inflow Condition. For the evaluation dates from June 1 through September 1, the 
Storage Condition can adjust the Upper Russian River Flow Schedule only one schedule higher 
(drier) than the value of the Inflow Condition. The evaluation of Lake Mendocino storage from 
June 1 to October 1 would allow for changes in Upper Russian River Flow Schedules to 
respond to variability in downstream demands. The evaluation of storage from November 1 to 
December 1 would allow for changes in Upper Russian River Flow Schedules to respond to 
years with low fall/early winter rainfall. 

The Russian River Biological Opinion determined that reducing minimum instream flows in the 
Upper Russian River during Normal years would enhance the quantity and quality of rearing 
habitat for steelhead in the Russian River between the confluence of the East Fork Russian 
River and Cloverdale, the reach that typically supports suitable summer water temperatures for 
rearing juvenile steelhead. The Russian River Biological Opinion also concluded that 
conservation of the cold water pool in Lake Mendocino would increase the likelihood that water 
released from the reservoir would remain suitably cool for rearing steelhead through the 
summer and help ensure that sufficient flow could be released to facilitate upstream migration of 
fall run Chinook salmon. The Russian River Biological Opinion also determined that artificially 
high inflows into the Russian River estuary interfere with the normal processes that discharge 
river flow through or over the barrier beach to the ocean and that changing minimum instream 
flow requirements would enhance the prospects of enhancing salmonid estuarine rearing 
habitat. 

These objectives were incorporated in the evaluation of a range of minimum instream flow 
alternatives and development of the proposed hydrologic index. Meeting these objectives 
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Executive Summary 

requires balancing reservoir operations and water supply releases (operational feasibility) that 
meet demands downstream while meeting objectives for rearing habitat in the summer months, 
spawning habitat, particularly for Chinook salmon, in the fall, and reservoir and flow reliability. 

1.5.2 Other Requested Changes to Water Rights Permits 

Petitions for Extensions of Time to Complete Full Beneficial Use of 
Water 
The Water Agency’s existing water right Permits 12947A, 16596, 12949, and 12950 specify a 
deadline of December 1, 1999, for the full application of water to beneficial use. In 1999, the 
Water Agency filed a petition to extend this deadline to December 1, 2020. The highest 
diversion and use prior to 1999 was 65,110 AFY for Water Year 1997, and the overall highest 
diversion and use historically occurred in Water Year 2004 and totaled 68,994 AFY. The Water 
Agency’s significantly lower Russian River diversions during recent years is because of the 
Water Agency’s and its contractors’ successful water conservation, recycled water use, and 
groundwater conjunctive use programs and the downturn in the economy. 

The Water Agency anticipates that total diversions under its water right permits will increase 
over time, even with water conservation, recycled water use, and groundwater conjunctive use, 
because of population and economic growth in Water Agency’s service area. The Water Agency 
therefore has filed a petition to extend the current the beneficial use deadline to 2040. 

The Water Agency’s wholesaler 2015 Urban Water Management Plan (Brown and Caldwell 
2016) concluded that, with the savings expected from water conservation, recycled water and 
groundwater conjunctive use, and based on the water demand projections described in the 
2015 UWMP, the annual diversion and re-diversion limit of 75,000 AFY in the Water Agency’s 
water right permits may be exceeded in 2035 (Brown and Caldwell 2016). The Water Agency 
estimates that this limit will be exceed by about 117 AFY in 2035 and by almost 1,000 AFY in 
2040. The UWMP states that the near-term demand projections are conservative estimates and 
the growth rate of water demand may be lower. The potential need to increase the 75,000 AFY 
diversion and re-diversion limit in the Water Agency’s water right permits and the need for future 
projects will be reevaluated in the Water Agency’s 2020 UWMP and in each subsequent UWMP 
as necessary. 

Petition to Add Additional Authorized Points of Diversion 
The Water Agency has agreements with specific entities that authorize them to divert water from 
the Russian River under the Water Agency’s water right permits using their own facilities. These 
entities are the City of Healdsburg, Town of Windsor/Windsor Water District, Camp Meeker 
Recreation and Park District, and Occidental Community Services District (Occidental CSD). 
The Water Agency’s agreements with these customers require them to use any water right they 
have before using the Water Agency’s water rights. The agreements with Town of Windsor and 
Occidental CSD require the Water Agency to file petitions with the SWRCB for changes to the 
Water Agency’s water right permit that will allow these Russian River customers to divert water 
from the Russian River at specific points of diversion under the Water Agency’s permits. The 
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Water Agency petitioned the SWRCB to authorize the addition of the Occidental CSD and Town 
of Windsor points of diversion in October 2002 and May 2004, respectively. Both petitions are 
still pending before the SWRCB. The Water Agency’s agreement with the Occidental CSD will 
become effective when the SWRCB approves the petition to add the Occidental CSD point of 
diversion. 

The addition of the Occidental CSD’s point of diversion would add one new point of diversion 
and re-diversion to the Water Agency’s water right permits. Occidental CSD is currently 
provided water through an agreement with Camp Meeker Recreation and Park District. The 
SWRCB authorization of the petition would result in the Water Agency’s agreement with 
Occidental CSD becoming effective and would allow Occidental CSD to take and the Water 
Agency to provide water to the Occidental CSD under the Water Agency’s Permits 16596, 
12947A, 12949, and 12950.  

The addition of the Town of Windsor points of diversion would add two existing points of 
diversion and re-diversion at Town of Windsor Well No. 10 and Well No. 11 to the authorized 
points of diversion in the Water Agency’s water right permits. The two points of diversion and re-
diversion are located adjacent to the Town of Windsor’s well field near Eastside Road in 
Sonoma County. Approval of this petition would allow the Town of Windsor to take, and the 
Water Agency to provide, water under the Water Agency’s Permits 16596, 12947A, 12949, and 
12950. 

1.6 Summary of Environmental Impacts 

Impact Assessment Methodology 
This EIR includes Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures,” is 
divided into resource sections, which discuss the following resource categories that are listed in 
order in which they appear in Chapter 4.0. 

1. Hydrology 7. Greenhouse Gas Emissions and 
2. Water Quality Climate Change 
3. Fisheries Resources 8. Cultural Resources 
4. Vegetation and Wildlife 9. Aesthetics 
5. Recreation 10. Public Services and Utilities 
6. Energy 

The resource sections evaluate the potential environmental impacts resulting from the Fish Flow 
Project. Each section provides the existing environmental setting, regulatory framework, impact 
analysis methodology, significance criteria, and the analysis of potential impacts.  Impacts are 
numbered sequentially; any required mitigation measures are described and numbered to 
correspond with the impact number.  Impacts are categorized as either no impact, less than 
significant impact, less than significant with mitigation, significant and unavoidable or beneficial. 
References are included at the end of each resource section. 
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Executive Summary 

The methodology used to assess the impacts of the project varies with the type of resource or 
impact being addressed. In some cases, the impacts have been determined by applying 
quantitative methods or reasoning; in other cases, a more qualitative approach was found to be 
most appropriate. The professional judgment of the Water Agency’s staff and consultants has 
been applied in conducting this environmental assessment and developing feasible mitigation 
measures. 

1.6.1 Effects Determined Not to be Significant and Not 
Discussed Further 
CEQA and the CEQA Guidelines allow a lead agency to dismiss environmental effects that are 
not significant or potentially significant from detailed discussion in an EIR (PRC Section 21100, 
CCR Sections 15126.2[a] and 15128). For effects dismissed as clearly less than significant and 
not discussed further, the CEQA Guidelines require a brief explanation of the reasons 
supporting that determination. 

Based on a review of the project description and research and analysis of potential 
environmental effects during preparation of this Draft EIR, it has been determined that the 
following resource categories would not result in significant environmental impacts from the 
project. Accordingly, these resources are not addressed further in this Draft EIR. Further 
discussion is provided in Chapter 4,” Environmental Setting, Impacts, and Mitigation Measures,” 
regarding the reasons why significant impacts to each resource would not occur. 

 Air Quality  Land Use and Planning 

 Agricultural Resources  Noise 

 Geology, Soils, and Mineral Resources  Population and Housing 

 Hazards and Hazardous Materials  Traffic and Transportation 

1.6.2 Findings 
An overview of environmental impacts by resource area is provided below based on the detailed 
findings for the Proposed Project provided in Chapter 4.0, “Environmental Setting, Impacts, and 
Mitigation Measures.” Table 1-2, provided at the end of this chapter, summarizes the 
environmental impacts associated with the Fish Flow Project.  The table is organized to present 
impacts by environmental resource categories, available mitigation measures, and the 
significance of each impact after mitigation.  The listing of environmental impacts, mitigation 
measures, and alternatives included in this chapter constitutes the required identification of 
issues to be resolved and areas of controversy in accordance with the State CEQA Guidelines 
Section 15123(b). 
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Executive Summary 

Less than Significant 
For the Fish Flow Project, based on technical review and evaluation against the environmental 
and regulatory setting, the impacts to the following environmental resources were determined to 
be less than significant. 

1. 	 Hydrology 6. Energy 
2. 	 Water Quality 7. Greenhouse Gas Emissions and 
3. 	 Fisheries Resources Climate Change 
4. 	 Vegetation and Wildlife 8. Aesthetics 
5. 	 Recreation 

Beneficial 
As summarized in Table 1-2, environmental impacts would beneficial in the following areas: 

1. 	 Changes in minimum instream flow could benefit the quantity of rearing habitat for 
steelhead fry in the Upper Russian River (Impact 4.3-1). 

2. 	 Changes in minimum instream flow could benefit the quantity of habitat for rearing 
Chinook salmon fry in the Upper Russian River (Impact 4.3-3). 

3. 	 Changes in minimum instream flow could benefit the quantity of habitat in the Upper 
Russian River rearing juvenile Chinook salmon (Impact 4.3-4). 

4. 	 Changes in minimum instream flow could benefit the movement of salmonids in the 
Upper Russian River (Impact 4.3-6). 

5. 	 Changes in minimum instream flow could benefit the movement of salmonids in Dry 
Creek. (Impact 4.3-8). 

6. 	 Changes in minimum instream flow could benefit the quantity of spawning habitat for 
salmonids in the Russian River (Impact 4.3-9). 

7. 	 Changes in minimum instream flow could benefit the rearing habitat for juvenile 
steelhead through elevated water temperatures in the months April through 
November in the Russian River (above Cloverdale) and in Dry Creek. (Impact 4.3-
21) 

8. 	 Changes in minimum instream flow could benefit the habitat for spawning sunfish 
through increased reservoir releases at Lake Mendocino (Impact 4.3-27). 

9. 	 Changes in minimum instream flow could benefit the habitat for spawning sunfish 
through increased reservoir releases at Lake Sonoma. (Impact 4.3-28). 

Significant and Unavoidable 
As summarized in Table 1-2, environmental impacts would be significant and unavoidable, even 
with implementation of feasible mitigation measures, in the following areas: 

1. 	 The Fish Flow Project could contribute to inundation by seiche, tsunami, or mudflow 
(Impact 4.1-5). The Project would potentially increase water elevations in the 
Russian River Estuary during lagoon conditions when the river mouth is closed or an 
outlet channel is in place. In the very unlikely event of a tsunami of sufficient 
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Executive Summary 

magnitude, the Proposed Project may result in increased risk to people and 
structures from flooding.  

2. 	 Changes in minimum instream flow requirements could result in a violation of water 
quality standards or waste discharge requirements or otherwise degrade water 
quality relating to biostimulatory substances in the Russian River (Impact 4.2-4).  
Elevated nitrogen and phosphorus concentrations that exceed United States 
Environmental Protection Agency (USEPA) criteria, along with depressed and 
supersaturated dissolved oxygen concentrations observed under Baseline 
Conditions would likely continue under the Proposed Project. 

3. 	 Changes in minimum instream flow requirements could adversely affect when water 
right permit holders may divert water from the Russian River while complying with 
the minimum bypass flow terms in their water-right permits (Impact 4.10.1). Water 
right permits along the Russian River may have terms that restrict diversions, 
including a minimum bypass flow rate below which diversions are not authorized. 
The Proposed Project would result in lower instream flows that could adversely affect 
when holders of these permits could divert water. 

Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures,” and its sub-chapters, did 
not identify any significant, but mitigable, environmental impacts. 

1.7 Summary of Alternatives Evaluation 
This EIR describes and evaluates a reasonable range of alternatives in accordance with CEQA 
Guidelines Section 15126(a).  Because the range of alternatives considered must meet most of 
the basic objectives of the project, alternatives evaluated were limited to management of water 
supply releases from Lake Mendocino and Lake Sonoma to meet minimum instream flow 
requirements in the Russian River and Dry Creek.  Selecting another location for project 
alternatives would not be feasible. 

Alternatives evaluated using the screening process included those identified in the Russian 
River Biological Opinion, by Water Agency staff and in comments provided by regulatory 
agencies, public agencies and members of the public in response to the Notice of Preparation 
(NOP) of Environmental Impact Report (EIR) issued for the Fish Flow Project in 2010. The 
Water Agency screened 21 minimum instream flow alternatives and 7 combined hydrologic 
index and minimum instream flow requirement alternatives.  The detailed results of the 
alternatives screening process are included in Chapter 7, “Alternatives,” of the EIR.  Provided 
below are summary descriptions of the alternatives which meet the basic project objectives, 
avoid, minimize or lessen environmental effects, and were carried forward for further analysis. 

1.7.1 No Project 1 Alternative 
CEQA Guidelines Section 15125.6(e)(1) requires that a no project alternative be described and 
analyzed. Evaluation of a no project alternative allows decision-makers to compare the impacts 
of approving the project with the impacts of not approving the project.  Under the No Project 1 
Alternative, the Water Agency would continue to make releases from Coyote Valley Dam and 
Warm Springs Dam to maintain the minimum instream flow requirements specified in its water 
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right permits. Implementation of the Proposed Project would not proceed under the No Project 
1 Alternative and the Water Agency’s water supply operations would not be in compliance with 
the Russian River Biological Opinion. 

The No Project 1 Alternative would result in the continuation of existing conditions within the 
Russian River and Dry Creek.  The Water Agency would continue to make releases from 
Coyote Valley Dam and Warm Springs Dam to maintain the minimum instream flow 
requirements specified in its water right permits.  These water supply operations have been 
found to be detrimental to threatened and endangered fish species and could result in the Water 
Agency being out of compliance with the Russian River Biological Opinion.  Implementation of 
the No Project 1 Alternative would not meet project objectives related to the improvement of 
habitat for threatened and endangered fish species.  The Proposed Project’s benefits identified 
in Section 7.3.1 above would not be achieved under the No Project 1 Alternative. 
Implementation of the No Project 1 Alternative would not avoid significant and unavoidable 
impacts associated with risk of flooding from tsunami, which is an existing condition in the 
Russian River Estuary, or potential for violations of water quality standards or degradation of 
water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions.  The No Project 1 Alternative would avoid the Proposed 
Project’s significant and unavoidable impact related to changes in minimum instream flow 
requirements that could adversely affect the ability of some water right permit holders to divert 
from the Russian River. 

1.7.3 No Project 2 Alternative 
Under the No Project 2 Alternative, the Water Agency would continue to make releases from 
Coyote Valley Dam and Warm Springs Dam to maintain the minimum instream flow 
requirements specified in its water right permits, but would include the temporary instream flows 
changes in compliance with the Russian River Biological Opinion.  The Russian River Biological 
Opinion requires annual Water Agency petitions for temporary changes to minimum instream 
flow requirements for the mainstem Russian River, but not to the requirements for Dry Creek.  
These minimum instream flow changes are as follows: under Normal conditions from May 1 to 
October 15: 125 cfs in the Upper Russian River and 70 cfs in the Lower Russian River.  The 
Russian River Biological Opinion did not provide recommended temporary changes to minimum 
instream flows for Dry or Critical conditions, so these are the same as the minimum instream 
flow requirements included in the Water Agency’s water right permits and approved by the 
SWRCB’s Decision 1610.  As described in Chapter 3, “Background and Project Description,” the 
Water Agency has filed temporary urgency change petitions as required by the Russian River 
Biological Opinion and received temporary urgency change orders issued by the SWRCB, in 
several years since the Biological Opinion was provided by NMFS.  Under the No Project 2 
Alternative, the Water Agency’s water supply operations would comply with the Russian River 
Biological Opinion’s recommendations for temporary changes in minimum instream flows; 
however, no changes in reservoir operations through implementation of the Russian River 
Hydrologic Index would occur. Reservoir operations would continue to follow the Decision 1610 
Hydrologic Index. 
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The No Project 2 Alternative would result in the continuation of existing conditions within the 
Russian River and Dry Creek, except during the rearing season when minimum instream flow 
requirements would be reduced on a temporary basis.  Outside the rearing season, the Water 
Agency would continue to make releases from Coyote Valley Dam and Warm Springs Dam to 
maintain the minimum instream flow requirements specified in its water right permits.  
Implementation of the No Project 2 Alternative would meet some of the project objectives 
related to the improvement of habitat for threatened and endangered fish species.  The 
Proposed Project’s benefits identified in Section 7.3.1 above would be achieved for steelhead 
fry rearing habitat, Chinook salmon fry rearing habitat, Chinook salmon juvenile rearing habitat, 
adult passage flows in the Upper Russian River, adult passage flows into Dry Creek, improve 
the quantity of spawning habitat for salmon in the Russian River, and habitat for spawning 
sunfish in Lake Mendocino. 

Water temperatures for juvenile steelhead rearing habitat would not be affected by the No 
Project 2 Alternative in the Upper Russian River above Cloverdale or in Dry Creek, and the 
Proposed Project beneficial impact on temperatures would not be achieved.  Water surface 
elevation changes in Lake Sonoma would be nearly identical between the No Project 2 
Alternative and Baseline Conditions, and the Proposed Project beneficial impact on habitat for 
spawning sunfish would not be achieved. 

Implementation of the No Project 2 Alternative would not avoid significant and unavoidable 
impacts associated with risk of flooding from tsunami, which is an existing condition in the 
Russian River Estuary, or potential for violations of water quality standards or degradation of 
water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions. The No Project 2 Alternative would not avoid the Proposed 
Project’s significant and unavoidable impact related to changes in minimum instream flow 
requirements that could adversely affect the ability of some water right permit holders to divert 
from the Russian River as the minimum instream flow requirements under this alternative would 
be below the minimum bypass flow terms included in many of these permits. 

1.7.4 Russian River Biological Opinion Alternative 
Under the Russian River Biological Opinion Alternative, the Water Agency would continue to 
make releases from Coyote Valley Dam and Warm Springs Dam to maintain minimum instream 
flow requirements, but minimum instream flow requirements would be as follows: in Normal 
hydrologic conditions: Upper Russian River (125 cfs), Lower Russian River (70 cfs), and Dry 
Creek (40 cfs) as recommended in the Biological Opinion.  In Dry hydrologic conditions, the 
alternative included a 70 cfs minimum instream flow requirement in the Lower Russian River.  
The Russian River Biological Opinion did not provide recommended permanent changes to 
minimum instream flows for Dry conditions in the Upper Russian River and Lower Russian 
River, or Critical conditions for all three reaches, so the minimum instream flow requirements 
are the same as those included in the Water Agency’s water right permits and approved by the 
SWRCB’s Decision 1610.  However, no changes in reservoir operations through implementation 
of the Russian River Hydrologic Index would occur.  Reservoir operations would continue to 
follow the Decision 1610 Hydrologic Index. 
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The minimum instream flows under the Russian River Biological Opinion Alternative would be 
higher than the Proposed Project, which could result in reductions water supply stored in Lake 
Mendocino earlier in a year, reducing the availability of cold water stored in the reservoir for 
releases into the end of the rearing season and the beginning of the fall-run Chinook salmon 
migration and spawning season. 

Implementation of the Russian River Biological Opinion Alternative would not avoid significant 
and unavoidable impacts associated with risk of flooding from tsunami, which is an existing 
condition in the Russian River Estuary, or potential for violations of water quality standards or 
degradation of water quality relating to biostimulatory substances in the Russian River as these 
conditions occur under Baseline Conditions. The Russian River Biological Opinion Alternative 
would minimize the Proposed Project’s significant and unavoidable impact related to changes in 
minimum instream flow requirements that could adversely affect the ability of some water right 
permit holders to divert from the Russian River as the minimum instream flow requirements 
under this alternative are higher than under the Proposed Project. 

1.7.5 Environmentally Superior Alternative 
With regard to the other alternatives considered, the Proposed Project is the environmentally 
superior alternative.  Both the No Project 2 and Russian River Biological Opinion alternatives 
would meet most of the basic objectives of the Fish Flow Project and would achieve some of the 
improvements to habitat for threatened and endangered fish species. Implementation of the No 
Project 2 and Russian River Biological Opinion alternatives would not avoid significant and 
unavoidable impacts associated with risk of flooding from tsunami, which is an existing condition 
in the Russian River Estuary, or potential for violations of water quality standards or degradation 
of water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions. The No Project 2 Alternative would not avoid the Proposed 
Project’s significant and unavoidable impact related to changes in minimum instream flow 
requirements that could adversely affect the ability of some water right permit holders to divert 
from the Russian River, while the Russian River Biological Opinion Alternative would minimize 
this impact.  The Proposed Project would achieve the project objectives to manage Lake 
Mendocino and Lake Sonoma water supply releases to provide instream flows that will improve 
habitat for threatened and endangered fish species by achieving the most beneficial habitat 
impacts. 

1.8 Impact Summary Table 
Table 1-2, provided at the end of this chapter, summarizes the environmental impacts 
associated with the Fish Flow Project.  The table is organized to present impacts by 
environmental resource categories, available mitigation measures, and the significance of each 
impact after mitigation. The listing of environmental impacts, mitigation measures, and 
alternatives included in this chapter constitutes the required identification of issues to be 
resolved and areas of controversy in accordance with the State CEQA Guidelines Section 
15123(b). 
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Executive Summary 

Table 1-1. Summary of Impacts, Levels of Significance, and Proposed Mitigation Measures for the Fish Flow Project.
	

Impact Proposed Mitigation Impact 
Significance 

Hydrology 
4.1-1. The Fish Flow Project could substantially 
deplete groundwater supplies or interfere 
substantially with groundwater recharge such that 
there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level. 

No Mitigation Required Less than 
Significant 

4.1-2. The Fish Flow Project could substantially 
alter the existing drainage pattern of a site or area, 
including through the alteration of the course of a 
stream or river, in a manner which would result in 
substantial erosion or sedimentation on- or off-site. 

No Mitigation Required Less than 
Significant 

4.1-3. The Fish Flow Project could substantially 
alter the area of exposed shoreline within Lake 
Mendocino and Lake Sonoma in a manner which 
would result in substantial erosion or sedimentation 
on- or off-site. 

No Mitigation Required Less than 
Significant 

4.1-4. The Fish Flow Project could expose people 
or structures to a significant risk of loss, injury, or 
death involving flooding, including flooding as a 
result of the failure of a levee or dam. 

No Mitigation Required No Impact 

4.1-5. The Fish Flow Project could contribute to 
inundation by seiche, tsunami, or mudflow. 

No mitigation available Significant and 
Unavoidable 

Water Quality 
4.2-1. Implementation of the Fish Flow Project 
could result in a violation of water quality standards 
or waste discharge requirements or otherwise 
substantially degrade water quality relating to 
mercury accumulation in fish tissue in Lake 
Mendocino and Lake Sonoma. 

No Mitigation Required Less than 
Significant 

Impact 4.2-2. Implementation of the Fish Flow 
Project could result in a violation of water quality 
standards or waste discharge requirements or 
otherwise substantially degrade water quality as it 
relates to aluminum and specific conductance in 
the Russian River. 

No Mitigation Required Less than 
Significant 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

Impact 4.2-3. Implementation of the Fish Flow 
Project could result in a violation of water quality 
standards or waste discharge requirements or 
otherwise substantially degrade water quality 
relating to temperature and dissolved oxygen in the 
Russian River and Dry Creek. 

No Mitigation Required No Impact 

Impact 4.2-4. Changes to minimum instream flows 
could result in a violation of water quality standards 
or waste discharge requirements or otherwise 
degrade water quality relating to biostimulatory 
substances in the Russian River. 

No mitigation is available. Significant and 
Unavoidable 

Fisheries Resources 
4.3-1. Changes in minimum instream flow could 
substantially affect the quantity of rearing habitat 
for steelhead fry in the Upper Russian River. 

No Mitigation Required Beneficial 

4.3-2. Changes in minimum instream flow could 
substantially affect the quantity of habitat for 
rearing juvenile steelhead in the Upper Russian 
River. 

No Mitigation Required No Impact 

4.3-3. Changes in minimum instream flow could 
substantially affect the quantity of habitat for 
rearing Chinook salmon fry in the Upper Russian 
River. 

No Mitigation Required Beneficial 

4.3-4. Changes in minimum instream flow could 
substantially affect the quantity of habitat in the 
Upper Russian River rearing juvenile Chinook 
salmon. 

No Mitigation Required Beneficial 

4.3-5. Changes in minimum instream flow could 
substantially affect the quantity of habitat for 
rearing steelhead, Coho, and Chinook salmon in 
Dry Creek. 

No Mitigation Required No Impact 

4.3-6. Changes in minimum instream flow could 
substantially interfere with the movement 
salmonids in the Upper Russian River. 

No Mitigation Required Beneficial 

4.3-7. Changes in minimum instream flow could 
substantially interfere with the movement of 
salmonids in the Lower Russian River. 

No Mitigation Required No Impact 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

4.3-8. Changes in minimum instream flow could 
substantially interference with the movement 
salmonids in Dry Creek. 

No Mitigation Required Beneficial 

4.3-9. Changes in minimum instream flow could 
substantially affect the quantity of spawning habitat 
for salmonids in the Russian River. 

No Mitigation Required Beneficial 

4.3-10. Changes in minimum instream flow could 
substantially affect the quantity of spawning habitat 
for salmonids in Dry Creek. 

No Mitigation Required No Impact 

4.3-11. Changes in minimum instream flow could 
substantially affect the upstream migration of 
Chinook salmon through elevated water 
temperatures in the months October through 
December in the Russian River and in Dry Creek. 

No Mitigation Required No Impact 

4.3-12. Changes in minimum instream flow could 
substantially affect the quality of spawning habitat 
and egg incubation for Chinook salmon through 
elevated water temperatures from November 15 
through March in the Russian River and in Dry 
Creek. 

No Mitigation Required No Impact 

4.3-13. Changes in minimum instream flow could 
substantially affect the quality of habitat for rearing 
Chinook juveniles by elevated water temperatures 
from April through June in the Russian River and in 
Dry Creek. 

No Mitigation Required Less than 
Significant 

4.3-14. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
Chinook salmon smolts by elevated water 
temperatures from April through July 15 in the 
Russian River and in Dry Creek. 

No Mitigation Required No Impact 

4.3-15. Changes in minimum instream flow could 
substantially affect the upstream migration of coho 
salmon through elevated water temperatures in the 
months November through February in the Lower 
Russian River and in Dry Creek. 

No Mitigation Required No Impact 

4.3-16. Changes in minimum instream flow could 
substantially affect the spawning and egg 
incubation of coho salmon through elevated water 

No Mitigation Required No Impact 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

temperatures in the months December through 
May in Dry Creek. 
4.3-17. Changes in minimum instream flow could 
substantially affect the quality of habitat for rearing 
coho salmon juveniles by elevated water 
temperatures from April through November in Dry 
Creek. 

No Mitigation Required No Impact 

4.3-18. Changes in minimum instream flow could 
substantially affect emigrating coho salmon 
through elevated water temperatures in the months 
March through May in the Russian River and in Dry 
Creek. 

No Mitigation Required Less than 
Significant 

4.3-19. Changes in minimum instream flow could 
substantially affect the upstream migration of 
steelhead through elevated water temperatures in 
the months December through March in the 
Russian River and in Dry Creek. 

No Mitigation Required No Impact 

4.3-20. Changes in minimum instream flow could 
substantially affect the spawning and egg 
incubation of steelhead through elevated water 
temperatures in the months December through 
May in the Russian River (above Cloverdale) and 
in Dry Creek. 

No Mitigation Required Less than 
Significant 

4.3-21. Changes in minimum instream flow could 
substantially affect the rearing habitat for juvenile 
steelhead through elevated water temperatures in 
the months April through November in the Russian 
River (above Cloverdale) and in Dry Creek. 

No Mitigation Required Beneficial 

4.3-22. Changes in minimum instream flow could 
substantially affect the emigrating steelhead smolts 
through elevated water temperatures in the months 
March through May in the Russian River and in Dry 
Creek. 

No Mitigation Required No Impact 

4.3-23. Changes in minimum instream flow could 
substantially affect the upstream migration of 
Chinook salmon through reduced dissolved oxygen 

No Mitigation Required No Impact 

Fish Habitat Flows Draft EIR 
and Water Rights Project 1-22 



 

   
   

 

 
  

 
 

 
   

 

  

   
 

  

 

  

  

 

  

  

  

 
 

 

  

 

  

Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

levels in the months October through December in 
the Russian River and in Dry Creek. 
4.3-24. Changes in minimum instream flow could 
substantially affect the habitat for rearing juvenile 
steelhead through reduced dissolved oxygen levels 
in the months April through November in the 
Russian River and in Dry Creek. 

No Mitigation Required No Impact 

4.3-25. Changes in minimum instream flow could 
substantially affect the habitat for native warmwater 
species through reduced dissolved oxygen levels 
in the months April through November in the 
Russian River and in Dry Creek. 

No Mitigation Required No Impact 

4.3-26. Changes in minimum instream flow could 
substantially affect quantity and quality of habitat 
for resident, rare or endangered species in the 
Upper Russian River under 1977 Drought 
Conditions. 

No Mitigation Required No Impact 

4.3-27. Changes in minimum instream flow could 
substantially affect the habitat for spawning sunfish 
through increased reservoir releases at Lake 
Mendocino. 

No Mitigation Required Beneficial 

4.3-28. Changes in minimum instream flow could 
substantially affect the habitat for spawning sunfish 
through increased reservoir releases at Lake 
Sonoma. 

No Mitigation Required Beneficial 

4.3-29. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
spawning steelhead by elevated water 
temperatures from January through mid-April at the 
Coyote Valley Egg Taking Station. 

No Mitigation Required No Impact 

4.3-30. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
steelhead smolts by elevated water temperatures 
from March through April at the Coyote Valley Egg 
Taking Station. 

No Mitigation Required No Impact 

4.3-31. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
spawning steelhead and egg incubation by 

No Mitigation Required No Impact 

Fish Habitat Flows Draft EIR 
and Water Rights Project 1-23 



 

   
   

 

 
  

 

  

 

 

  

   

  

   

  

 
   

 

  

 

  

 

 
 

 

  

 
  

Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

elevated water temperatures from January through 
mid-April at the Don Clauson Fish Hatchery. 
4.3-32. Changes in minimum instream flow could 
substantially affect the quality of habitat for juvenile 
steelhead rearing at the Don Clauson Fish 
Hatchery by elevated water temperatures from 
April through November. 

No Mitigation Required No Impact 

4.3-33. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
steelhead smolts by elevated water temperatures 
from March through April at the Don Clauson Fish 
Hatchery. 

No Mitigation Required No Impact 

4.3-34. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
spawning coho salmon and egg incubation by 
elevated water temperatures from April through 
November at the Don Clauson Fish Hatchery. 

No Mitigation Required No Impact 

4.3-35. Changes in minimum instream flow could 
substantially affect the quality of habitat for 
spawning coho salmon and egg incubation by 
elevated water temperatures from April through 
November at the Don Clauson Fish Hatchery. 

No Mitigation Required No Impact 

4.3-36. Changes in minimum instream flow could 
substantially affect the quality of habitat for coho 
salmon smolts by elevated water temperatures 
from April through November at the Don Clauson 
Fish Hatchery. 

No Mitigation Required No Impact 

4.3-37. Changes in minimum instream flow could 
substantially affect the habitat for native warmwater 
species in the Russian River. 

No Mitigation Required No Impact 

4.3-38. Changes in minimum instream flow could 
substantially affect the habitat for spawning 
American shad in the Russian River. 

No Mitigation Required Less than 
Significant 

4.3-39. Changes in minimum instream flow could 
substantially affect the habitat for smallmouth bass 
in the Russian River. 

No Mitigation Required No Impact 

4.3-40. Changes in minimum instream flow could 
affect the frequency Estuary closures which could 

No Mitigation Required No Impact 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

substantially interfere with the movement of adult 
salmonid. 
4.3-41. Changes in minimum instream flow could 
affect the frequency Estuary closures which could 
substantially interfere with the movement of 
salmonid smolts. 

No Mitigation Required No Impact 

4.3-42. Changes in minimum instream flow could 
affect the frequency of Estuary closures which 
could substantially affect the quantity and quality of 
juvenile steelhead habitat and steelhead could 
become more susceptible to avian predation. 

No Mitigation Required No Impact 

Vegetation and Wildlife 
4.4-1. Changes in water surface elevations and 
flows could adversely affect sensitive natural 
communities. 

No Mitigation Required Less than 
Significant 

4.4-2.Changes in minimum instream flows could 
adversely affect federal and state jurisdictional 
waters. 

No Mitigation Required No Impact 

4.4-3. Changes in water surface elevations could 
interfere with wildlife movement or impede the use 
of nursery sites. 

No Mitigation Required Less than 
Significant 

4.4-4. Changes to minimum instream flows and 
water levels could adversely affect special-status 
plant and wildlife species. 

No Mitigation Required Less than 
Significant 

Recreation 
4.5-1. Changes in releases from Lake Mendocino 
could result in low water surface elevations and 
substantially impact access to Lake Mendocino at 
the South Boat Ramp. 

No Mitigation Required No Impact 

4.5-2. Changes in releases from Lake Mendocino 
could result in higher water surface elevations and 
substantially impact the operation of the South 
Boat Ramp, including closure of the South Boat 
Ramp parking lot, during the recreational season. 

No Mitigation Required No Impact 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

4.5-3. Changes in releases from Lake Mendocino 
could result in low water surface elevations and 
substantially impact access to Lake Mendocino at 
the North Boat Ramp. 

No Mitigation Required No Impact 

4.5-4. Changes in releases from Lake Mendocino 
could result in higher water surface elevations and 
substantially impact access to Lake Mendocino at 
the North Boat Ramp, including closure of the 
North Boat Ramp parking lot. 

No Mitigation Required No Impact 

4.5-5. Changes in releases from Lake Mendocino 
could result in higher water surface elevations that 
could flood Inlet Road and substantially alter or 
inhibit access to Bushay Campground during the 
recreational season. 

No Mitigation Required Less than 
Significant 

4.5-6. Changes in releases from Lake Mendocino 
could result in higher water surface elevations that 
could substantially alter or inhibit access to Kyen 
Campground during the recreational season. 

No Mitigation Required Less than 
Significant 

4.5-7. Changes in releases from Lake Sonoma 
could result in low water surface elevations that 
could cause additional closures of the Yorty Creek 
Boat Ramp and could substantially alter or inhibit 
access to Lake Sonoma during the recreational 
season. 

No Mitigation Required No Impact 

4.5-8. Changes in releases from Lake Sonoma 
could result in low water surface elevations that 
could substantially alter or inhibit access to the 
Lake Sonoma Marina during the recreational 
season. 

No Mitigation Required No Impact 

4.5-9. Changes in releases from Lake Sonoma 
could result in low water surface elevations that 
could substantially alter or inhibit access to Lake 
Sonoma at the public boat ramp. 

No Mitigation Required No Impact 

4.5-10. Changes in releases from Lake Sonoma 
could result in low water surface elevations that 
could substantially alter or inhibit access to Lake 
Sonoma’s boat in campgrounds. 

No Mitigation Required No Impact 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

4.5-11. Changes in releases from Lake Sonoma 
could result in high water surface elevations that 
could substantially alter or inhibit access to Lake 
Sonoma’s boat in campgrounds. 

No Mitigation Required No Impact 

4.5-12. Changes in minimum instream flows could 
result in impacts that substantially alter or inhibit 
access to recreational activities such as swimming 
and sunbathing in the Russian River. 

No Mitigation Required Less than 
Significant 

4.5-13. Changes in minimum instream flows could 
result in impacts that substantially alter or inhibit 
access to recreational activities in the Russian 
River Estuary. 

No Mitigation Required No Impact 

4.5-14. Changes in minimum instream flows could 
result in impacts that substantially alter or inhibit 
access to boating in the Russian River from Rio 
Lindo Academy to the confluence of Dry Creek. 

No Mitigation Required Less than 
Significant 

4.5-15. Changes in minimum instream flows could 
result in impacts that substantially alter or inhibit 
access to boating in the Russian River from the 
mouth of Dry Creek to Wohler. 

No Mitigation Required No Impact 

4.5-16. Changes in minimum instream flows could 
result in impacts that substantially alter or inhibit 
access to recreational facilities or activities such as 
boating in the Russian River from Wohler to the 
Pacific Ocean. 

No Mitigation Required Less than 
Significant 

4.5-17. Changes in minimum instream flows 
related to the Proposed Project and the No Project 
2 Alternatives could result in impacts that 
substantially alter or inhibit access for fishing in the 
Russian River. 

No Mitigation Required No Impact 

4.5-18. Changes in minimum instream flows 
related to the No Project 1 Alternative could result 
in impacts that substantially alter or inhibit access 
to recreational facilities or activities such as fishing 
in the Russian River. 

No Mitigation Required Less than 
Significant 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

4.5-19. Changes in minimum instream flow 
releases from Lake Sonoma could substantially 
alter or inhibit access to recreational facilities or 
activities in Dry Creek. 

No Mitigation Required No Impact 

Energy 
4.6-1. The Fish Habitat Flows and Water Rights 
Project could substantially increase reliance on 
fossil fuels. 

No Mitigation Required Less than 
Significant 

4.6-2. The Fish Habitat Flows and Water Rights 
Project could conflict with existing energy policies 
and standards intended to protect the environment. 

No Mitigation Required Less than 
Significant 

4.6-3. The Fish Habitat Flows and Water Rights 
Project could conflict with or impede the Water 
Agency’s ability to provide carbon-free water. 

No Mitigation Required No Impact 

Cultural Resources 
4.7-1. Implementation of the Proposed Project 
could disturb any human remains or cause a 
substantial adverse change in the significance of a 
unique archaeological resource or a historical 
resource. 

No Mitigation Required No Impact 

4.7-2. Implementation of the Proposed Project 
could impact the distribution of natural vegetation 
communities along the Russian River or Dry Creek, 
such that availability of culturally significant plants 
is reduced. 

No Mitigation Required No Impact 

Greenhouse Gas Emissions and Climate Change 
4.8-1. The Fish Habitat Flows and Water Rights 
Project could result in a substantial increase in 
reservoir-generated GHG emissions. 

No Mitigation Required Less than 
Significant 

4.8-2. The Fish Habitat Flows and Water Rights 
Project could substantially affect the City of Ukiah’s 
ability to meet RPS requirements. 

No Mitigation Required Less than 
Significant 

4.8-3. Climate change could alter Fish Habitat 
Flows and Water Rights Project operations, 
potentially resulting in indirect environmental 
effects. 

No Mitigation Required No Impact 

Aesthetics 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

4.9-1. Implementation of the Proposed Project 
could have a substantial adverse effect on a scenic 
vista or degrade the visual character or quality of 
Lakes Mendocino and Sonoma and their 
surroundings. 

No Mitigation Required No Impact 

4.9-2. Implementation of the Proposed Project 
could have a substantial adverse effect on a scenic 
vista or degrade the visual character or quality of 
the Upper Russian River and its surroundings. 

No Mitigation Required Less than 
Significant 

4.9-3. Implementation of the No Project 1 
Alternative could have a substantial adverse effect 
on a scenic vista or degrade the visual character or 
quality of the Upper Russian River and its 
surroundings. 

No Mitigation Required No Impact 

4.9-4. Implementation of the Proposed Project 
could have a substantial adverse effect on a scenic 
vista or degrade the visual character or quality of 
the Lower Russian River and its surroundings. 

No Mitigation Required Less than 
Significant 

4.9-5. Implementation of the Proposed Project 
could have substantial adverse effects on a scenic 
vista or degrade the visual character or quality of 
Dry Creek and its surroundings. 

No Mitigation Required No Impact 

4.9-6. Implementation of the Proposed Project 
could substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings within a state 
scenic highway. 

No Mitigation Required No Impact 

Public Services and Utilities 
4.10-1. Changes in minimum instream flow 
requirements could adversely affect the ability of 
water right permit holders to divert from the 
Russian River. 

No Mitigation Available Significant and 
Unavoidable 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

4.10-2. Changes in instream flows could result in 
violations of wastewater discharge requirements. 

No Mitigation Required No Impact 

Cumulative 
Impact 5.7.1-1. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
deplete groundwater supplies or interfere 
substantially with groundwater recharge such that 
there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level in the 
Upper Russian River in combination with 
Cumulative 1 through 4 Scenarios 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.1-2. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
deplete groundwater supplies or interfere 
substantially with groundwater recharge such that 
there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level in Dry 
Creekin combination with Cumulative 1 through 4 
Scenarios. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.1-3. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
deplete groundwater supplies or interfere 
substantially with groundwater recharge such that 
there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level in the 
Lower Russian River in combination with 
Cumulative 1 through 4 Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant) 

Impact 5.7.1-4. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
alter the existing drainage pattern of a site or area, 
including through the alteration of the course of a 
stream or river, in a manner which would result in 
substantial erosion or sedimentation on- or off-site 
in the Upper Russian River in combination with the 
Cumulative 1 Scenario and the Cumulative 4 
Scenario. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

Impact 5.7.1-5. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
alter the existing drainage pattern of a site or area, 
including through the alteration of the course of a 
stream or river, in a manner which would result in 
substantial erosion or sedimentation on- or off-site 
in the Upper Russian River in combination with 
Cumulative 2 Scenario and Cumulative 3 Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.1-6. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
alter the existing drainage pattern of a site or area, 
including through the alteration of the course of a 
stream or river, in a manner which would result in 
substantial erosion or sedimentation on- or off-site 
in Dry Creek in combination with Cumulative 1 
Scenario and the Cumulative 4 Scenario. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.1-7. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
alter the existing drainage pattern of a site or area, 
including through the alteration of the course of a 
stream or river, in a manner which would result in 
substantial erosion or sedimentation on- or off-site 
in Dry Creekin combination with Cumulative 2 
Scenario and the Cumulative 3 Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.1-8. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
alter the existing drainage pattern of a site or area, 
including through the alteration of the course of a 
stream or river, in a manner which would result in 
substantial erosion or sedimentation on- or off-site 
in the Lower Russian River. in combination with the 
Cumulative 1 through 4 Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.1-9. Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
alter the area of exposed shoreline within Lake 

No Mitigation Required Cumulatively 
Less than 
Significant 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

Sonoma in a manner which would result in 
substantial erosion or sedimentation on-or off-site 
in combination with Cumulative 1 through 4 
Scenarios. 
Impact 5.7.1-10. Implementation of the Fish Habitat 
Flows and Water Rights Project could contribute to 
inundation by seiche, tsunami, or mudflow in the 
Russian River Estuary in combination with 
Cumulative 1 through 4 Scenarios. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.2-1. Implementation of the Fish Habitat 
Flows and Water Rights Project could result in a 
violation of water quality standards or waste 
discharge requirements or otherwise substantially 
degrade water quality relating to mercury 
accumulation in fish tissue in Lake Sonoma in 
combination with Cumulative 1 through 4 
Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.2-2. Implementation of the Fish Habitat 
Flows and Water Rights Project could result in a 
violation of water quality standards or waste 
discharge requirements or otherwise substantially 
degrade water quality as it relates to aluminum and 
specific conductance in the Upper Russian River in 
combination Cumulative 1 through 4 Scenarios. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.2-3. Implementation of the Fish Habitat 
Flows and Water Rights Project could result in a 
violation of water quality standards or waste 
discharge requirements or otherwise substantially 
degrade water quality as it relates to aluminum and 
specific conductance in the Upper Russian River in 
combination with the Cumulative 2 Scenario and 
Cumulative 3 Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.2-4. Implementation of the Fish Habitat 
Flows and Water Rights Project could result in a 
violation water quality standards or waste 
discharge requirements or otherwise substantially 
degrade water quality as it relates to aluminum in 

No Mitigation Required Cumulatively 
Less than 
Significant 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

the Lower Russian River in combination with 
Cumulative 1 through 4. 
Impact 5.7.2-5. Implementation of the Fish Habitat 
Flows and Water Rights Project changes to 
minimum instream flows could result in a violation 
of water quality standards or waste discharge 
requirements or otherwise degrade water quality 
relating to biostimulatory substances in the Upper 
and Lower Russian River in combination with 
Cumulative 1 through 4 Scenarios. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.3-1. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flow that 
could substantially effect the quality of habitat for 
rearing Chinook juveniles by elevated water 
temperatures from April through June in the 
Russian River and in Dry Creek in combination 
with Cumulative 1 through 4 Scenarios. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.3-2 Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flow that 
could substantially affect emigrating coho salmon 
through elevated water temperatures in the months 
of March through May in the Lower Russian River 
and in Dry Creek in combination with Cumulative 1 
through 4 Scenarios. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.3-3. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flow that 
could substantially affect the spawning and egg 
incubation of steelhead through elevated water 
temperatures in the months of December through 

No Mitigation Required Cumulatively not 
Considerable 

Fish Habitat Flows Draft EIR 
and Water Rights Project 1-33 



 

   
   

 

 
  

 
 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

May in the Russian River (above Cloverdale) and 
in Dry Creek in combination with Cumulative 1 
through 4 Scenarios. 
Impact 5.7.3-4. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flow that 
could substantially affect the habitat for spawning 
American shad in the Russian River in combination 
with Cumulative 1 Scenario and the Cumulative 4 
Scenario. 

No Mitigation Required Cumulatively 
Less than 
significant 

Impact 5.7.3-5. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flow that 
could substantially effect the habitat for spawning 
American shad in the Russian River in combination 
with the Cumulative 2 Scenario and Cumulative 3 
Scenario. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.4-1. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in water surface elevations and 
flows that could adversely affect sensitive natural 
communities in combination with Cumulative 1 
through 4 Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.4.-2. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in water surface elevations the 
could impede the use of nursery sites in 
combination with Cumulative 1 through 4 
Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.4.-3. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes to minimum instream flows and 
water levels that could adversely affect special-
status wildlife species in combination with 
Cumulative 1 through 4 Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.5-1. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in releases from Lake Mendocino 

No Mitigation Required Cumulatively not 
Considerable 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

that could result in higher water surface elevations 
that could inundate Inlet Road and substantially 
alter or inhibit access to Bushay Campground 
during the recreational season in combination with 
the No Potter Valley Project (Cumulative 1 through 
4 Scenarios. 
Impact 5.7.5-2. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in releases from Lake Mendocino 
could result in higher water surface elevations that 
could substantially alter or inhibit access to Kyen 
Campground during the recreational season in 
combination with Cumulative 1 through 4 
Scenarios. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.5-3. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flows that 
could result in impacts that substantially alter or 
inhibit access to recreational activities such as 
swimming and sunbathing in the Upper Russian 
River in combination with the Cumulative 1 
Scenario and the Cumulative 4 Scenario. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.5-4. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flows that 
could result in impacts that substantially alter or 
inhibit access to recreational activities such as 
swimming and sunbathing in the Upper Russian 
River in combination with the Cumulative 2 
Scenario and the Cumulative 3 Scenario. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.5-5. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flows that 
could result in impacts that substantially alter or 
inhibit access to boating in the Upper Russian 
River from Rio Lindo Academy to the Confluence 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

of Dry Creek in combination with the Cumulative 1 
Scenario and the Cumulative 4 Scenario. 
Impact 5.7.5-6. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flows that 
could result in impacts that substantially alter or 
inhibit access to boating in the Upper Russian 
River from Rio Lindo Academy to the Confluence 
of Dry Creek in combination with the Cumulative 2 
Scenario and the Cumulative 3 Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.5-7. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flows that 
could result in impacts that substantially alter or 
inhibit access to recreational facilities or activities 
such as boating in the Russian River from Wohler 
to the Pacific Ocean in combination with the 
Cumulative 1 Scenario and the Cumulative 4 
Scenario. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.5-8. Implementation of the Fish Habitat 
Instream Flows and Water Rights Project could 
result in changes in minimum instream flows that 
could result in impacts that substantially alter or 
inhibit access to recreational facilities or activities 
such as boating in the Russian River from Wohler 
to the Pacific Ocean in combination with the 
Cumulative 2 Scenario and the Cumulative 3 
Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.6-1: Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
increase reliance on fossil fuels in combination with 
the Cumulative 1 Scenario), Cumulative 3 
Scenario, and Cumulative 4 Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

Impact 5.7.6-2: Implementation of the Fish Habitat 
Flows and Water Rights Project could conflict with 
existing energy policies and standards intended to 
protect the environment in combination with the 
Cumulative 1 Scenario, Cumulative 3 Scenario, 
and Cumulative 4 Scenario. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.7-1. Implementation of the Fish Habitat 
Flows and Water Rights Project could result in an 
increase in reservoir-generated greenhouse gas 
emissions in combination with the Cumulative 1 
through 4 Scenarios. 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.7-2: Implementation of the Fish Habitat 
Flows and Water Rights Project could substantially 
affect the City of Ukiah’s ability to meet State of 
California’s Renewables Portfolio Standard 
requirements in combination with the Cumulative 1 
through 4 Scenarios 

No Mitigation Required Cumulatively 
Less than 
Significant 

Impact 5.7.8-1. Implementation of the Fish Habitat 
Flows and Water Rights Project could have a 
substantial adverse effect on a scenic vista or 
degrade the visual character or quality of the Upper 
Russian River and its surroundings from June 
through October in combination with the 
Cumulative 1 Scenario and the Cumulative 4 
Scenario. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7.8-2. Implementation of the Fish Habitat 
Flows and Water Rights Project could have a 
substantial adverse effect on a scenic vista or 
degrade the visual character or quality of the Upper 
Russian River and its surroundings from June 
through October in combination with Cumulative 2 
Scenario and the Cumulative 3 Scenario. 

No Mitigation Required Cumulatively not 
Considerable 
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Executive Summary 

Impact Proposed Mitigation Impact 
Significance 

Impact 5.7.8-3. Implementation of the Fish Habitat 
Flows and Water Rights Project could have a 
substantial adverse effect on a scenic vista or 
degrade the visual character or quality of the Lower 
Russian River and its surroundings during June 
and July in combination with the Cumulative 1 
through 4 Scenarios. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.8-4. Implementation of the Fish Habitat 
Flows and Water Rights Project could have a 
substantial adverse effect on a scenic vista or 
degrade the visual character or quality of the Lower 
Russian River and its surroundings from August 
through October in combination with the 
Cumulative 1 Scenario and the Cumulative 4 
Scenario. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 

Impact 5.7-8-5. Implementation of the Fish Habitat 
Flows and Water Rights Project could have a 
substantial adverse effect on a scenic vista or 
degrade the visual character or quality of the Lower 
Russian River and its surroundings from August 
through October in combination with the 
Cumulative 2 Scenario and the Cumulative 3 
Scenario. 

No Mitigation Required Cumulatively not 
Considerable 

Impact 5.7.9-1. Changes in minimum instream flow 
requirements could adversely affect when water 
right permit holders may divert water from the 
Russian River while complying with the minimum 
bypass flow terms in their water right permits in 
combination with the (Cumulative 1 through 4 
Scenarios. 

No Mitigation Available Cumulatively 
Significant and 
Unavoidable 
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.

CHAPTER 2 Introduction 
The Sonoma County Water Agency (Water Agency) has prepared this Draft Environmental 
Impact Report (Draft EIR) for the Fish Habitat Flows and Water Rights Project (Fish Flow 
Project). This Draft Environmental Impact Report will be referred to throughout this document as 
the Draft EIR. The Draft EIR has been prepared in accordance with the California Environmental 
Quality Act (CEQA) (Public Resources Code [PRC] Section 21000-21177), the State CEQA 
Guidelines (CCR, Title 24, Division 6, Chapter 3, Sections 15000-15387), and the Water 
Agency’s Procedures for the Implementation of the California Environmental Quality Act. The 
Water Agency is the lead agency for consideration of this EIR and potential project approval. 
CCR Section 15367 defines the lead agency as the agency with principal responsibility for 
carrying out or approving a project. 

2.1 Purpose and Intended Uses of the Draft EIR 
CEQA requires preparation of an EIR when a proposed project may have a significant impact on 
the environment (CCR Section 15064). “An EIR is an informational document which will inform 
public agency decision makers and the public generally of the significant environmental impacts 
of the proposed project, identify possible ways to minimize the significant effects, and describe 
reasonable alternatives to the project” (CCR Section 15121). The basic informational 
requirements for an EIR include discussions of the purpose and need for the project, 
identification and analysis of project alternatives, environmental setting, environmental impacts, 
and proposed mitigation measures. This Draft EIR evaluates and discloses the environmental 
impacts of the proposed project and its alternatives. Where possible, mitigation measures are 
proposed to avoid or reduce project impacts.  

This document is a project-level EIR. A project-level EIR is defined as “the most common type 
of EIR that examines the environmental impacts of a specific development project” (CCR 
Section 15161). 

2.2 Agency Roles and Responsibilities 
Public agencies are required to consider the information presented in an EIR when determining 
whether to approve a project. This EIR will be used by the lead agency and other responsible 
agencies to evaluate environmental impacts of the proposed project and make a decision of 
approval for the project. 

Lead Agency 
The Water Agency is the lead agency under CEQA. The Water Agency’s Board of Directors has 
the principal responsibility for carrying out or approving the project. As the decision-making 
entity of the lead agency for the Fish Flow Project, the Water Agency's Board of Directors will be 
responsible for considering certification of the EIR and approval of the proposed project. Prior to 
project approval, the Water Agency’s Board of Directors will consider certification of the EIR. 
Upon completion and certification of this EIR, the Water Agency will use this document to make 
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Introduction 

written findings, adopt a Statement of Overriding Considerations, if necessary, and file a Notice 
of Determination (NOD). 

Responsible and Trustee Agencies 
CEQA defines a responsible agency as a public agency, other than the lead agency, which has 
responsibility for carrying out or approving a project (PRC Section 21069).  A trustee agency is 
a state agency that has jurisdiction by law over natural resources affected by a project, that are 
held in trust for the people of the State of California (PRC Section 21070).  Trustee agencies 
include the California Department of Fish and Game (CDFW), State Lands Commission (SLC), 
State Department of Parks and Recreation (State Parks), and the University of California (CCR 
Section 15386). 

The Fish Flow Project should be consistent with, but not limited to, the following: Federal 
Endangered Species Act; California Endangered Species Act; State Water Resources Control 
Board’s Policy for Maintaining Instream Flows in Northern California Coastal Streams; North 
Coast Regional Water Quality Control Board Basin Plan; Mendocino County General Plan; 
Sonoma County General Plan; the Water Agency's agreement with the U.S. Army Corps of 
Engineers (USACE) for storage of water at Lake Mendocino; the Water Agency's agreement 
with the USACE for storage of water at Lake Sonoma; and the U.S. Federal Energy Regulatory 
Commission (FERC) order issuing license (major) for Warm Springs Dam hydroelectric project-
FERC Project No. 3351-002 (1984). The Water Agency would also need to comply with the 
terms of any new permits associated with the proposed Fish Flow Project. The following list of 
the agencies may have responsibility for or jurisdiction over, over portions of the Fish Flow 
Project. Included in the list are potential permit and other approvals that may be required before 
implementation of the Fish Flow Project. 

Federal 
Federal agencies are not responsible agencies under CEQA.  However, federal agencies may 
use information provided in an EIR in preparation of their compliance with permitting 
requirements. 

	 The U.S. National Marine Fisheries Service (NMFS) administers the federal Endangered 
Species Act, Magnuson-Stevens Fishery Conservation and Management Act, and 
Marine Mammal Protection Act as they pertain to marine species.  It also advises 
USACE on Section 10 of the Rivers and Harbors Act of 1899 (Section 10) and Section 
404 of the Clean Water Act (Section 404) permits with regards to projects that may affect 
species and their critical habitat that may anadromous fish spawning or habitat. NMFS 
issued a biological opinion under Section 7 of the federal ESA to the USACE and the 
Water Agency. The Fish Flow Project was developed to comply with the biological 
opinion. 

	 The U.S. Fish and Wildlife Service (USFWS) administers the federal Endangered 
Species Act, and the Marine Mammal Protection Act.  The Fish and Wildlife Service also 
advises the USACE on Section 10 or Section 404 permits for projects that affect fish and 
wildlife. 
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Introduction 

	 The USACE regulates activities in waters of the United States under Section 10 of the 
Rivers and Harbors Act of 1899, and Section 404 of the Clean Water Act ("Section 10" 
and "Section 404" permits). 

	 The U.S. Federal Energy Regulatory Commission regulates permits for hydroelectric 
facilities.  The FERC would be responsible for determining whether proposed minimum 
instream flow requirement changes that result in changed releases from Warm Springs 
Dam as a result of the Fish Flow Project would be in compliance with the Water 
Agency's existing license for the operation and maintenance of the Warm Springs Dam 
Hydroelectric Project. 

State 
	 CDFW is responsible for protecting plant and wildlife populations, and is responsible for 

overseeing the California Endangered Species Act (CESA). CDFW issued a consistency 
determination under CESA for the biological opinion issued by NMFS. The Fish Flow 
Project was developed to comply with the biological opinion and the consistency 
determination. CDFW also prepares streambed alteration agreements for all projects 
that may alter any river, stream or lake. 

	 The State Water Resources Control Board (SWRCB) is responsible for approving any 
modification in water right permits or issuing new water right permits.  The Fish Flow 
Project would require the SWRCB’s approval of proposed changes to the Water 
Agency’s water right permits. In addition, the Division of Drinking Water within the 
SWRCB issues permits for public water supply systems. 

	 The North Coast Regional Water Quality Control Board (NCRWQCB) is responsible for 
approving projects that may affect the water quality of waterways in the project area, 
through the issuance of waste discharge requirements (WDRs) and National Pollutant 
Discharge Elimination System (NPDES) permits. 

	 California State Office of Historic Preservation oversees compliance with Section 106 of 
the National Historic Preservation Act. 

Local 
	 The Mendocino County Planning and Building Services reviews projects for consistency 

with the Mendocino County General Plan, pursuant to Section 65402 of the California 
Government Code. 

	 The Sonoma County Permit and Resources Management Department (PRMD) reviews 
projects for Sonoma County General Plan consistency, pursuant to Section 65402 of the 
California Government Code. 

2.3 Environmental Review Process 

Notice of Preparation 
In accordance with PRC Section 21092 and CCR Section 15082, on September 29, 2010, the 
Water Agency released a Notice of Preparation (NOP) to notify agencies and the public that an 
EIR was being prepared and to request comments on the scope and content of the EIR. The 
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Introduction 

NOP is included as Appendix A. The NOP was submitted to: the State Clearinghouse; to public 
agencies, including responsiblie and trustee agencies, interested parties and organizations, and 
individuals who had requested to be put on the Fish Flow Project mailing list. The NOP also was 
available at the Water Agency’s administrative office at 404 Aviation Boulevard in Santa Rosa, 
at the public scoping meetings and on the Water Agency’s website 
(www.sonomacountywater.org). 

A 30-day public review period was established beginning September 29, 2010, and ending 
November 15, 2010.  Three noticed public scoping meetings were held during the review period 
to inform the public about the proposed project and to receive input from the public. These 
meetings were held November 4, 2010, in Monte Rio, November 8, 2010, in Windsor, and 
November 10, 2010, in Ukiah. A report summarizing the scoping meetings, including the 
number of attendees, reference materials and comments received, is included as Appendix A. 

Public Review of the Draft EIR 
This Draft EIR contains a copy of the NOP and the Scoping Report, which provides a summary 
of all verbal and written comments received, and copies of the written comments are included in 
Appendix A.  These comments were considered during the preparation of the Draft EIR. 
Preparation of the Draft EIR also included consultation with experts including hydrologists, 
engineers, fisheries and wildlife biologists, botanists, and cultural resource specialists. 

This Draft EIR is being released for a 60-day public review period from August 19 to October 17, 
2016. Workshops and public hearings will be advertised in local newspapers, by direct mail, 
and on the Water Agency’s website (www.sonomacountywater.org). Two informational public 
workshops will be held on August 22, 2016, in Cloverdale and August 24 in Monte Rio.  A public 
hearing will be held on September 13, 2016, at 3 pm at the Sonoma County Board of 
Supervisors Chambers in Santa Rosa to receive input from agencies and the public on the Draft 
EIR. 

Copies of the EIR will be provided to responsible or trustee agencies. A Notice of Availability for 
the Draft EIR will be mailed to individuals who had requested to be put on the Fish Flow Project 
mailing list. 

Written comments on the Draft EIR may be submitted at any time during the review period to 
the Water Agency. Oral comments may be made at the public hearing.    Written comments 
shall be submitted no later than 5 pm on October 17, 2016.  Public agencies should provide the 
name of a contact person, phone number, and email address.  Comments provided 
electronically should include the name and physical address of the commenter.  Please send all 
written comments to: 

Sonoma County Water Agency 

404 Aviation Blvd. 

Santa Rosa, CA 95403 

Jessica Martini-Lamb, Environmental Resources Manager 

Email: fishflow-eir@scwa.ca.gov 
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Introduction 

The Draft EIR is available for review online at: www.sonomacountywater.org. 


Copies of the Draft EIR will be available for public review during regular business hours at the 

following locations: 

Sonoma County Water Agency 
404 Aviation Blvd. 
Santa Rosa, CA 95403 

Mendocino County Library 
105 N. Main St. 
Ukian, CA 95482 

Cloverdale Regional Library 
401 N. Cloverdale Blvd. 
Cloverdale, CA 95425 

Healdsburg Regional Library 
139 Piper Street 
Healdsburg, CA 95448 

Windsor Regional Library 
9291 Old Redwood Highway, Building 100 
Windsor, CA 95492 

Central Santa Rosa Library 
211 E Street 
Santa Rosa, CA 95404 

Guerneville Regional Library 
14107 Armstrong Woods Rd. 
Guerneville, CA 95446 

Final EIR 
Before approving a project, the lead agency must prepare a Final Environmental Impact Report 
(Final EIR). Upon completion of the public review period for the Draft EIR, the Water Agency will 
review all comments received and prepare responses to each comment. The Response to 
Comments document and any revisions made to the Draft EIR will constitute the Final EIR for 
the project. Upon completion of the Final EIR, the Water Agency’s Board of Directors will 
consider certification of the EIR and approval of the Fish Flow Project. Before considering 
project approval, the Water Agency’s Board of Directors, as lead agency, is required to certify 
that the EIR has been completed in compliance with CEQA, that the decision-making body 
reviewed and considered the information in the EIR, and that the EIR reflects the independent 
judgment of the lead agency. 

2.4 Organization of the Draft EIR 
This Draft EIR includes the following principal sections: Summary; Introduction; Background and 
Project Description; Environmental Setting, Impacts and Mitigation Measures; Cumulative, 
Other Statutory Requirements; Alternatives; List of Preparers; and Bibliography. Footnotes are 
presented throughout several of the chapters. Footnotes, indicated as lower-case letters, are 
used to provide additional information where needed or to provide a reference, if necessary. 
Footnotes are presented at the bottom of the page. Citations are provided within the text and 
the associated reference is provided at the end of each chapter as appropriate. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 2-5 

http:www.sonomacountywater.org


 

   
   

 

   

 

 

 

 

 

 

Introduction 

Chapter 1, Summary, presents a summary of the Fish Flow Project, significant environmental 
impacts and mitigation measures. A summary of alternatives to the Fish Flow Project is 
included. Areas of known controversy and issues to be resolved are described. This chapter 
also includes a table of significant environmental impacts and mitigation measures. 

Chapter 2, Introduction, discusses the purpose and intended uses of the Draft EIR, agency 
roles and responsiblities, environmental review process, and organization of this Draft EIR. 

Chapter 3, Background and Project Description, provides background information necessary 
for the reader to understand the Fish Flow Project. This chapter describes the project location, 
Water Agency’s purpose as set forth by the state legislature, existing flood management and 
water supply operations in the project area, legal obligations, water contractors and other 
customers, water rights, water policy, Urban Water Management Plan, water conservation and 
education programs, and other water-supply related activities. 

This chapter also discusses the project objective, purpose and need for the project, and 
describes the proposed project. This chapter also discusses the proposed schedule for the 
project and project approvals. 

Chapter 4, Environmental Setting, Impacts and Mitigation Measures, is divided into 
resource sections, which discuss the following resource categories that are listed in order in 
which they appear in Chapter 4: Hydrology; Water Quality; Fisheries Resources; Vegetation and 
Wildlife; Recreation; Energy; Greenhouse Gas Emissions and Climate Change; Cultural 
Resources; Aesthetics, and Public Services and Utilities.  The resource sections evaluate the 
potential environmental impacts resulting from the Fish Flow Project.  Each section provides the 
existing environmental setting, regulatory framework, impact analysis methodology, significance 
criteria, and the analysis of potential impacts.  Impacts are numbered sequentially; any required 
mitigation measures are described and numbered to correspond with the impact number.  
References are included at the end of each resource section. 

Chapter 5, Cumulative, provides an analysis of the cumulative impacts that may result from the 
implementation of the proposed project together with other past, present, and future projects. 

Chapter 6, Other Statutory Requirements, includes a discussion of direct and indirect growth-
inducing impacts and significant irreversible environmental changes that could be caused from 
the implementation of the proposed project. 

Chapter 7, Alternatives, identifies alternatives to the proposed project that may reduce one or 
more environmental impacts of the project, including the No Project alternatives, alternatives 
considered but not analyzed in detail, and the environmentally superior alternative. The chapter 
discusses how alternatives were evaluated, and provides sufficient detail to allow for a 
comparison of impacts between alternatives and the proposed project. 

Chapter 8, List of Preparers, includes a list of lead agency contacts and the preparers of the 
Draft EIR. 

Chapter 9, Bibliography, includes a list of documents used in the preparation of the Draft EIR. 
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Effects Determined Not to be Significant and Not Discussed 
Further 
CEQA and the CEQA Guidelines allow a lead agency to dismiss environmental effects that are 
not significant or potentially significant from detailed discussion in an EIR (PRC Section 21100, 
CCR Sections 15126.2[a] and 15128). For effects dismissed as clearly less than significant and 
not discussed further, the CEQA Guidelines require a brief explanation of the reasons 
supporting that determination. 

Based on a review of the project description and research and analysis of potential 
environmental effects during preparation of this Draft EIR, it has been determined that the 
following resource categories would not result in significant environmental impacts from the 
project. Accordingly, these resources are not addressed further in this Draft EIR. Further 
discussion is provided in Chapter 4, Environmental Setting, Impacts, and Mitigation Measures, 
regarding the reasons why significant impacts to each resource would not occur. 

 Air Quality  Land Use and Planning 

 Agricultural Resources  Noise 

 Geology, Soils, and Mineral Resources  Population and Housing 

 Hazards and Hazardous Materials  Traffic and Transportation 
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CHAPTER 3  Background and 
Project Description 
3.1 Introduction 
The Sonoma County Water Agency (Water Agency) operates Lake Mendocino and Lake 
Sonoma by collecting water to storage in the reservoirs’ water-supply pools when water is 
available for collection, and by releasing water stored in these reservoirs to supplement natural 
flows as necessary to maintain the minimum instream flow requirements for the Russian River 
and Dry Creek established in the Water Agency’s water right permits by the State Water 
Resources Control Board's (SWRCB)1 Decision 1610, to meet the demands for diversions into 
the Water Agency’s water transmission system and to meet the needs of other Russian River 
water users. The Water Agency’s transmission system provides water to several municipal 
water suppliers, which deliver the water to their customers for residential, governmental, 
commercial, and industrial purposes. 

The Fish Habitat Flows and Water Rights Project (Fish Flow Project) would change the minimum 
instream flow requirements in the Water Agency’s water right permits in a manner that will improve 
rearing habitats for threatened and endangered salmon, as required by the National Marine 
Fisheries Service’s (NMFS) Russian River Biological Opinion (Russian River Biological Opinion) 
and California Department of Fish and Wildlife’s2 (CDFW) Consistency Determination, add some 
additional authorized points of diversion, extend the deadlines for applying water to full beneficial 
use, and update the Water Agency’s existing water rights to reflect current conditions. The Fish 
Flow Project is described in this chapter.3  Chapter 1, “Introduction,” provides a discussion of the 
intended uses of this Environmental Impact Report (EIR), including a list of agencies expected 
to use the EIR and list of approvals for which the EIR is anticipated to be used. 

3.2 Project Location 
The Fish Flow Project would change the Water Agency’s water right permits, which concern 
minimum instream flows in and diversions from the Russian River and Dry Creek, which are 
located in Mendocino County and Sonoma County, California. A regional location map is 
included as Figure 3-1. The Russian River watershed drains an area of 1,485 square miles that 
includes substantial portions of Sonoma and Mendocino counties. The headwaters of the West 
Fork Russian River are located in central Mendocino County, approximately 15 miles north of 
Ukiah. The Russian River is approximately 110 miles long and runs generally southward to 
Forestville, where the channel’s direction changes westward to the Pacific Ocean near Jenner, 
approximately 20  

1 In this EIR, “SWRCB” refers to both the State Water Resources Control Board and its predecessor agencies. 
2 California Department of Fish and Wildlife (CDFW) was formerly the California Department of Fish and Game (CDFG). 
3 Refer to CEQA Guidelines Section 15124 for detailed requirements of an EIR’s Project Description. 

.
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miles west of Santa Rosa. Potential environmental impacts of the Fish Flow Project could occur 
at Lake Mendocino and Lake Sonoma, in and along the Russian River downstream of Coyote 
Valley Dam to Pacific Ocean, in and along Dry Creek downstream of Warm Springs Dam, and 
in the Water Agency’s or its contractors’ service areas in Sonoma and Marin counties. 

3.3 Background 
The Water Agency was created in 1949 by the California Legislature as a special district to 
provide flood protection and water supply services. The members of the Sonoma County Board 
of Supervisors are the Water Agency’s Board of Directors. The Water Agency’s powers and 
duties authorized by the California Legislature include the production and supply of surface 
water and groundwater for beneficial uses, control of flood waters, generation of electricity, 
provision of recreational facilities (in connection with the Water Agency’s facilities), and the 
treatment and disposal of wastewater. 

The Water Agency provides wholesale, potable water for approximately 600,000 people in 
Sonoma and Marin counties by supplying water to its water contractors and other water 
transmission system customers. The Water Agency’s water contractors are the Cities of Santa 
Rosa, Petaluma, Rohnert Park, Cotati, and Sonoma, the Town of Windsor, and the North Marin 
and Valley of the Moon Water Districts. Other water transmission system customers include the 
Marin Municipal Water District, Forestville Water District, California-American Water Company 
(which provides water service in the Larkfield-Wikiup area), Kenwood Village Water Company, 
Lawndale Mutual Water Company, Penngrove Water Company, the County of Sonoma, the 
State of California, and Santa Rosa Junior College. The Water Agency supplies small quantities 
of water, when available, from its transmission system to several surplus water customers. The 
Water Agency also has agreements with other entities, known as Russian River Customers, 
which authorize them to divert4 water from the Russian River under the Water Agency’s water 
rights using their own facilities. The Russian River Customers are the City of Healdsburg, Camp 
Meeker Recreation and Park District,5 and the Town of Windsor/Windsor Water District. Russian 
River Customers typically divert under their own water rights, but may divert under the Water 
Agency’s water rights when required diversions are not authorized under their own water rights. 

The Water Agency is the local sponsor for the two federal water supply and flood control 
reservoirs in the Russian River watershed. Coyote Valley Dam at Lake Mendocino is located on 
the East Fork of the Russian River near the City of Ukiah in Mendocino County (Figure 3-1). 
Warm Springs Dam at Lake Sonoma on Dry Creek is located near the City of Healdsburg in 
Sonoma County (Figure 3-1). The Water Agency, as local sponsor, partially financed the 
construction of Coyote Valley and Warm Springs dams under agreements with the U.S. Army 
Corps of Engineers (USACE). The Water Agency manages water supply storage within Lake 
Mendocino and Lake Sonoma to optimize the water supply yields of the reservoirs, and the 
                                                 
4 “Divert” means the act of removingwater from streamflows for beneficial uses. “Directly divert” means to divert water that is flowing 
in the stream and is not derived from upstream releases of stored water. “Re-divert” means to divert water that is flowing in the 
stream and is derived from upstream releases of stored water or upstream imports.  “Collection to storage” means to divert or re-
divert water flowing in a stream into storage in a reservoir. 
5 The Water Agency has a water supply agreement with Occidental Community Services District, but it is not yet effective.  
Occidental Community Services District currently diverts under Camp Meeker Recreation and Park District’s agreement. 
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Water Agency controls releases from the water supply pools6 of both reservoirs to maintain 
required minimum instream flows in the Russian River and Dry Creek and to meet the diversion 
demands of the Water Agency and other Russian River water users. Pacific Gas and Electric 
Company’s (PG&E) Potter Valley Hydroelectric Project (PVP), which includes Lake Pillsbury, 
diverts water from the Eel River watershed into the Russian River watershed, and some of this 
water flows into Lake Mendocino. The USACE manages flood control operations at Lake 
Mendocino and Lake Sonoma. 

The Water Agency does not divert any water from the Russian River between Lake Mendocino 
and the Russian River’s confluence with Dry Creek, but it does authorize diversions by the City 
of Healdsburg in this reach under the Water Agency’s water right permits. The Water Agency 
diverts water from the Russian River at its Wohler and Mirabel diversion facilities near 
Forestville and conveys the water via its water transmission system to its customers. 

3.3.1 Lake Pillsbury and Potter Valley Project 
PG&E’s PVP was constructed in 1908 for power generation purposes. Water is collected to 
storage in Lake Pillsbury, a reservoir created by the Scott Dam on the Eel River. Natural flows 
of Eel River water and water released from Lake Pillsbury storage are diverted 12 miles 
downstream from Scott Dam at Cape Horn Dam and then are conveyed through a diversion 
tunnel and penstocks to the Potter Valley Powerhouse, which is located in the Russian River 
watershed. Some of the water discharged from the powerhouse is diverted into canals from 
which the Potter Valley Irrigation District (PVID) receives water under a water supply agreement 
with PG&E and its own appropriative water rights license. The remaining water discharged from 
the powerhouse not consumptively used by PVID flows down the East Fork Russian River into 
Lake Mendocino. The PVP has a maximum flow capacity of approximately 300 cubic feet per 
second (cfs) and a generation capacity of 9.4 megawatts (MW). PVP diversions and operations 
are regulated by a license issued to PG&E by the Federal Energy Regulatory Commission 
(FERC) and serve multiple purposes, including power generation, Potter Valley agricultural 
irrigation uses, and minimum instream flow releases into the East Fork Russian River. The PVID 
has a water supply contract with PG&E to receive up to 50 cfs of flows from the PVP. 

PG&E manages releases from Lake Pillsbury to meet FERC-required minimum release 
requirements in the Eel River and to provide water for diversions to the PVP powerhouse. 
Between 1922 and 1992, diversions from the Eel River through the PVP averaged greater than 
150,000 acre-feet annually. It was during this period that the Coyote Valley Dam/Lake 
Mendocino project was designed, the Water Control Manual for Lake Mendocino was 
developed, and the SWRCB adopted water rights Decision 1610. PG&E does not manage or 
coordinate the operation of PVP with the USACE or Water Agency’s operations of Lake 
Mendocino. However, the historical importance of water from the PVP to Lake Mendocino water 
supplies is demonstrated by the fact that the SWRCB’s Decision 1610, which adopted several 
terms now in the Water Agency’s water right permits, established a hydrologic index for the 

                                                 
6 The water supply pools in Lake Mendocino and Lake Sonoma are sometimes referred to a “water conservation pools.” 
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Russian River and Dry Creek minimum instream flow requirements in these permits that is 
based on cumulative inflows into Lake Pillsbury. 

Following a 10-year FERC-required study, PG&E applied to FERC for an amendment to its PVP 
license in 1998, requesting to change the required minimum instream flows in the Eel River to 
benefit Eel River salmon species listed as threatened species under the federal Endangered 
Species Act. FERC prepared an Environmental Impact Statement (EIS) under the National 
Environmental Policy Act (NEPA), which evaluated the potential environmental impacts of 
various PVP flow proposals on environmental conditions in the Eel River and Russian River 
watersheds. In 2002, NMFS issued a Biological Opinion under the federal Endangered Species 
Act for the proposed license amendment. FERC amended PG&E’s license in 2004 to require 
implementation of the “reasonable and prudent alternatives” and “reasonable and prudent 
measures” that the Biological Opinion stated were necessary to avoid jeopardizing the 
continued existence of the ESA-listed salmon species in the Eel River watershed. At the time, 
FERC believed that the differences between the Biological Opinion conditions and an earlier 
flow proposal by NMFS that had been evaluated in the EIS for the PVP were “modest 
differences… not likely to result in any material difference in the environmental effects” (FERC 
Order on Rehearing, 107 FERC Section 61,232, Para.22). PG&E began operation of the PVP in 
accordance with its amended FERC license in 2006, and these new operations substantially 
reduced the amounts of PVP diversions compared to historical levels.7  Annual PVP diversions 
now average about 72,000 acre-feet, less than half the 1922-1992 average (SCWA 2015). 
These reductions have resulted in much lower inflows into Lake Mendocino from the East Fork 
Russian River than analyzed by the Biological Opinion or the EIS. Changes in the seasonal 
timings of PVP diversions have also affected Lake Mendocino water storage reliability. Reduced 
inflows in the spring have contributed to declining water supply reliability of Lake Mendocino 
through the summer months (SCWA 2015). As a result, the Water Agency has had to file 
several Temporary Urgency Change Petitions (TUCP) with the SWRCB to temporarily reduce 
the minimum instream flow requirements in the Water Agency’s water right permits as 
necessary to preserve water supply storage in Lake Mendocino for subsequent downstream 
beneficial uses. 

3.3.2 Lake Mendocino 
Lake Mendocino is located approximately 4 miles northeast of the City of Ukiah on the East 
Fork Russian River in Mendocino County (Figure 3-1) and is created by Coyote Valley Dam. 
The USACE’s construction of Coyote Valley Dam and Lake Mendocino was authorized by the 
Flood Control Act of 1944 for the purposes of flood control, water supply, recreation, and 
streamflow regulation. Construction was completed in 1959. Coyote Valley Dam is an earth 
embankment dam, approximately 160 feet high with a crest 3,500 feet long. The invert of the 
controlled outlet at the dam is at an elevation of 637 feet above mean sea level (MSL); the dam 
crest elevation is at 784 feet above MSL (USACE 1986a). Lake Mendocino’s total current 

                                                 
7 FERC issued the license amendment to PG&E in 2004; however, the terms of the license were not interpreted and implemented 
fully until 2006. 
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storage capacity is 116,500 acre-feet, with a water supply pool between 68,400 acre-feet and 
111,000 acre-feet, depending on time of year (Figure 3-2). Based on reservoir bathymetric 
surveys completed in 1952 and 2001, the estimated average sedimentation rate is 
approximately 143 acre-feet per year. The inside elevation of the bottom of the dam’s controlled 
outlet establishes the top of the inactive pool, which was estimated to have a storage capacity of 
135 acre-feet (USACE 1986a). Based on the average rate of sedimentation, it appears that the 
inactive pool has reached its capacity to accumulate sediment. 

 

Figure 3-2. Lake Mendocino flood control and water supply pool schedules defined in the 2004 
U.S. Army Corps of Engineers Coyote Valley Dam and Lake Mendocino, Russian River, California, 
Appendix I to Master Water Control Manual, Water Control Diagram. 

 

The watershed contributing to Lake Mendocino encompasses an area of 105 square miles, 
which is approximately 7 percent of the Russian River watershed. The average annual inflow 
into Lake Mendocino is approximately 235,000 acre-feet per year, with a peak annual inflow of 
443,000 acre-feet in 1983 and a minimum annual inflow of 60,000 acre-feet in 1977. Inflow into 
the reservoir consists of unimpaired flows8 from the contributing watershed and water imported 
from the Eel River by the PVP. Unimpaired stream flows create most of the Russian River flows 
downstream of Coyote Valley Dam to the Russian River’s confluence with Dry Creek during the 
                                                 
8 Unimpaired flows are the “natural” flows, unaffected by man-made influences like water diversions and reservoir operations. 
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rainy season (November through April). During the drier months of May through October, water 
released from Lake Mendocino storage creates most of the flows in the Russian River upstream 
of Dry Creek. 

The USACE operates Lake Mendocino recreational facilities, which include hiking trails, picnic 
areas, campgrounds, boat launches, and a disc golf course. These facilities also provide 
opportunities for boating, swimming, and hunting. 

Flood Management Operations 
The USACE manages water releases from Coyote Valley Dam and Lake Mendocino during 
flood management operations according to the Coyote Valley Dam Master Water Control 
Manual, Appendix I (CVD Water Control Manual; (USACE 1986a) and (USACE 2004). The CVD 
Water Control Manual includes a reservoir guide curve that establishes the maximum seasonal 
limits for water supply storage in Lake Mendocino (Figure 3-2). The volume of the water supply 
pool decreases during the rainy season to increase available storage for flood management 
operations. The volume of the water supply pool increases in the dry season to increase water 
storage for water supply operations. The flood control pool is defined as the volume above the 
reservoir guide curve. When water storage in Lake Mendocino is above the reservoir guide 
curve and in the flood control pool, the USACE normally manages releases from Coyote Valley 
Dam. Under typical flood management operations, water is temporarily detained in the flood 
control pool until the risk of downstream flooding has diminished. The USACE will then release 
water from the reservoir to bring storage levels back down to the level defined by the reservoir 
guide curve. These releases are initiated in accordance with schedules established in the CVD 
Water Control Manual (Figure 3-2). 

Water Supply Operations 
The Water Agency is the local sponsor for Lake Mendocino and is responsible for making water 
supply releases in compliance with its water right permits. As the local sponsor, the Water 
Agency has the exclusive right to control releases from the water supply pool. The Water 
Agency makes releases from Coyote Valley Dam to maintain the minimum instream flow 
requirements specified in its water right permits and for downstream beneficial uses along the 
Upper Russian River, including diversions for domestic, municipal, industrial and agricultural 
purposes9. These releases are made by the Water Agency when reservoir storage levels are in 
the water supply pool, which is at or below the reservoir guide curve as established in the CVD 
Water Control Manual (Figure 3-2). The Water Agency and the Mendocino County Russian 
River Flood Control and Water Conservation Improvement District (Mendocino District) each 
have a water right permit for storage of water in Lake Mendocino’s water supply pool, as 
described in Section 3.3.6, Water Right Permits below. The Water Agency makes release 
decisions on the Upper Russian River to comply with minimum instream flow requirements in its 
water right permits at compliance locations as far away as Healdsburg, over 60 miles 
downstream of Lake Mendocino. While the Water Agency must release enough water to satisfy 
diversions and stream depletions that occur along the river plus the amount needed for 
minimum instream flow compliance, the Water Agency does not control these diversions and 

                                                 
9 Upper Russian River is defined as the Russian River between the East Fork Russian River and Dry Creek. 
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the streamflow loss due to diversions and depletions can only be estimated from stream gage 
information at the compliance locations. 

Coyote Valley Dam Egg Collection Facility 
The Coyote Valley Dam Egg Collection Facility is owned by the USACE and operated by the 
CDFW. The eggs of steelhead returning to Lake Mendocino are collected and fertilized at the 
facility and then transported to the Don Clausen Fish Hatchery at Lake Sonoma to be raised. 
After a year, young steelhead are returned to the facility located at the base of Coyote Valley 
Dam, housed for a period of time to imprint the fish to the site, and then are released into the 
Russian River. Water released from Lake Mendocino is used to support facility operations, 
which require a minimum flow of 25 cfs. This water is diverted from the controlled outlet at 
Coyote Valley Dam and then released back to the river. CDFW normally requests additional 
water releases from Coyote Valley Dam in the winter to promote downstream migration of 
juvenile steelhead released to the Russian River. These additional releases typically are during 
one week in February and one week in March. 

City of Ukiah Hydroelectric Facility 
The City of Ukiah operates the Lake Mendocino Hydroelectric Plant at Coyote Valley Dam, 
which uses the releases of water from the reservoir to generate power under the license for 
FERC Project No. 2841. This plant began operations in 1986. The plant has a total generation 
capacity of 3.5 megawatts (MW) from two turbine/generator units with capacities of 2,500 and 
1,000 kilowatts (kW), which are located in the powerhouse at the base of Coyote Valley Dam 
(Beach 2002). The facility’s maximum discharge capacity is 2,000 cfs and all water used at the 
powerplant is discharged to the East Fork Russian River immediately downstream of the facility. 

3.3.3 Lake Sonoma 
Lake Sonoma is located approximately 10 miles northwest of the City of Healdsburg on Dry 
Creek, a tributary to the Russian River, and is created by Warm Springs Dam (Figure 3-1). The 
USACE’s construction of Warm Springs Dam and Lake Sonoma were authorized by the Flood 
Control Act of 1962 for the purposes of flood control, water supply, environmental stewardship, 
and recreation. Construction was completed in 1983. Warm Springs Dam is an earth 
embankment dam approximately 319 feet high with a crest 3,000 feet long. Warm Springs Dam 
has four intakes at different elevations, which allow releases to be managed to achieve the 
desired water temperatures. The deepest intake at the dam is at an elevation of 221 feet above 
MSL; the dam crest elevation is at 519 feet above MSL (USACE 1984). When constructed, Lake 
Sonoma’s total storage capacity was 381,000 acre-feet, with a water supply pool of 225,000 
acre-feet (Figure 3-3). The USACE has not completed a reservoir bathymetric survey since 
Lake Sonoma was constructed. The Water Agency has estimated an average sedimentation 
rate for Lake Sonoma based on bed load measurements collected by the USACE during 
planning of the project. An average suspended sediment yield of 3,640 tons per square mile of 
watershed was measured in Dry Creek near the Geyserville United State Geological Survey 
(USGS) gaging station for the 15-year period from 1965 to 1979. From this 
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Figure 3-3. Lake Sonoma flood and water supply pool schedules defined in the 1984 U.S. Army 
Corps of Engineers Warm Springs Dam and Lake Sonoma, Dry Creek, California, Water Control 
Manual. 

 

measurement, an annual sedimentation rate of approximately 2.3 acre-feet per square mile of 
watershed was estimated. Based on this rate, the current storage of the reservoir is estimated to 
be approximately 370,700 acre-feet; a reduction of approximately 2.6 percent of total capacity 
since construction. The invert of the dam’s controlled outlet establishes the top of the inactive 
pool, which was estimated to have a storage capacity of 20,000 acre-feet (USACE 1984). 

The watershed contributing to Lake Sonoma encompasses an area of 130 square miles, which 
is approximately 9 percent of the Russian River watershed. The average annual inflow into Lake 
Sonoma is approximately 170,000 acre-feet per year, with a peak annual inflow of 392,000 
acre-feet in 1995 and a minimum of 41,000 acre-feet in 2014. All of the reservoir inflows come 
from unimpaired flows. 

The USACE operates Lake Sonoma recreational facilities, which include hiking trails, picnic 
areas, campgrounds, and boat launches. These facilities provide opportunities for boating, 
swimming, and hunting. The privately-owned Lake Sonoma Marina Resort is located on the 
Warm Springs arm of Lake Sonoma and has a boat launch, boat rentals, fuel sales, and a day 
use area. 
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Flood Management Operations 
The USACE manages water releases from Warm Springs Dam and Lake Sonoma during flood 
management operations according to the Warm Springs Dam and Lake Sonoma Water Control 
Manual, Appendix II (USACE 1984).The WSD Water Control Manual includes a reservoir guide 
curve that establishes the maximum limit for water supply storage in Lake Sonoma (Figure 3-3). 
The flood control pool is defined as the volume above the reservoir guide curve and below the 
top of the flood pool. When water storage in Lake Sonoma is above the reservoir guide curve 
and in the flood control pool, the USACE normally manages releases from Warm Springs Dam. 
Under typical flood management operations, water is temporarily detained in the flood control 
pool until the risk of downstream flooding has diminished. The USACE will then release water 
from the reservoir to bring storage levels down to the level defined by the reservoir guide curve. 
These releases are initiated in accordance with schedules established in the WSD Water 
Control Manual. 

Water Supply Operations 
The Water Agency is the local sponsor for Lake Sonoma and is responsible for making water 
supply releases. As the local sponsor, the Water Agency has the exclusive right to control 
releases from the water supply pool. The Water Agency makes releases from Warm Springs 
Dam to maintain the minimum instream flow requirements specified in its water right permits 
and for downstream beneficial uses, including diversions for municipal, domestic, and industrial 
purposes. These releases are made by the Water Agency when reservoir storage levels are in 
the water supply pool, which is at or below the reservoir guide curve as established in the WSD 
Water Control Manual. 

Warm Springs Dam Hydroelectric Facility 
The Water Agency operates the Warm Springs Dam Hydroelectric project under a license 
issued for FERC Project No. 3351. The hydroelectric plant has a total generation capacity of 2.6 
MW through a single turbine and generator unit located inside the base of the dam’s control 
structure. 

Don Clausen Fish Hatchery 
The Don Clausen Fish Hatchery, also known as the Warm Springs Dam Fish Hatchery, is 
owned by the USACE. The Don Clausen Fish Hatchery includes two primary programs, one to 
support the steelhead population and one to support coho salmon. CDFW operates the Don 
Clausen Fish Hatchery in conjunction with the Coyote Valley Dam Egg Collection Facility for the 
steelhead program. The USACE operates the coho salmon conservation hatchery program. The 
hatchery diverts flow from the releases at the Warm Springs Dam controlled outlet to support 
operations. Water used by the hatchery is discharged into Dry Creek downstream of the 
hatchery. The Water Agency coordinates its water supply releases with fish hatchery staff to 
ensure that releases meet the hatchery’s operational needs. Minimum releases to support the 
hatchery typically range between 55 and 70 cfs. 
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3.3.4 Decision 1610 and Instream Flows 
As discussed previously, the Water Agency is the local sponsor for Lake Mendocino and Lake 
Sonoma and manages water supply releases from both reservoirs in accordance with its water 
right permits. The SWRCB’s Decision 1610 approved a hydrologic index and minimum instream 
flow requirements for the Russian River watershed in 1986. The Decision 1610 hydrologic index 
and minimum instream flow requirements are included in terms of the Water Agency’s water 
right permits, as described in Section 3.3.6, Water Right Permits. The hydrologic index 
approved by Decision 1610 will be described in this document as the Decision 1610 Hydrologic 
Index. The minimum instream flow requirements included in the Water Agency’s water right 
permits and approved by Decision 1610 will be described in this document as the Decision 1610 
minimum instream flow requirements. 

Hydrologic Condition 
The SWRCB’s Decision 1610 approved a hydrologic index for the Russian River watershed, 
which defines a hydrologic condition based on cumulative inflow into Lake Pillsbury in the Eel 
River watershed beginning on October 1 of each year.10 Thresholds of cumulative Lake 
Pillsbury inflow are defined for the first of each month from January 1 to June 1 to determine the 
hydrologic condition (Figure 3-4). The Decision 1610 Hydrologic Index defines cumulative inflow 
into Lake Pillsbury as the algebraic sum of releases from Lake Pillsbury, change in storage, and 
lake evaporation. The Decision 1610 Hydrologic Index includes three water supply hydrologic 
conditions: Normal, Dry, and Critical. These conditions are each used to determine a 
corresponding schedule of minimum instream flow requirements for the Upper Russian River, 
the Lower Russian River11, and Dry Creek.12  See Figure 3-4 for the detailed schedules. Normal 
water supply conditions exist whenever a Dry or Critical water supply condition is not present. 

Dry water supply conditions exist when cumulative inflow to Lake Pillsbury from October 1 to the 
date specified below is less than: 

• 8,000 acre-feet as of January 1; 
• 39,200 acre-feet as of February 1; 
• 65,700 acre-feet as of March 1; 
• 114,500 acre-feet as of April 1; 
• 145,600 acre-feet as of May 1; and 
• 160,000 acre-feet as of June 1. 

Critical water supply conditions exist when cumulative inflow to Lake Pillsbury from October 1 to 
the date specified below is less than: 

• 4,000 acre-feet as of January 1; 
• 20,000 acre-feet as of February 1; 

                                                 
10 Water year is defined as the 12-month period beginning on October 1 for any given year and ends September 30 of the following 
year.  The water year designation is defined as calendar year in which it ends.  For example, water year 2016 began on October 1, 
2015, and ends September 30, 2016. 
11 Lower Russian River is defined as the Russian River from its confluence with Dry Creek to the Pacific Ocean. 
12 These requirements apply to the reach of Dry Creek between Warm Springs Dam and its confluence with the Russian River. 
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Coyote Dam to Russian River     25 CFS
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11/1 - 12/31  105 CFS
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11/1 - 3/31     75 CFS
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11/1 - 3/31     75 CFS
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• 45,000 acre-feet as of March 1; 
• 50,000 acre-feet as of April 1; 
• 70,000 acre-feet as of May 1; and 
• 75,000 acre-feet as of June 1. 

Minimum Instream Flow Requirements 
The Decision 1610 minimum instream flow requirements require a minimum flow of 25 cfs in the 
East Fork Russian River from Coyote Valley Dam to its confluence with the West Fork Russian 
River under all water supply conditions (Figure 3-4). From this point to Dry Creek, the required 
Upper Russian River minimum instream flows are 185 cfs from April 1 through August 1 and 
150 cfs from September 1 through March 31 during Normal water supply conditions, 75 cfs 
during Dry conditions, and 25 cfs during Critical conditions. The Decision 1610 minimum 
instream flow requirements further specify two variations of the Normal water supply condition, 
commonly known as Normal Dry Spring 1 and Normal Dry Spring 2. These conditions provide 
for lower minimum instream flow requirements in the Upper Russian River from the confluence 
of the East and West Forks to the Russian River’s confluence with Dry Creek during times when 
the combined storage in Lake Pillsbury and Lake Mendocino on May 31 is unusually low. This 
Dry-Spring provision does not make any changes in minimum instream flow requirements in the 
Lower Russian River or Dry Creek. Normal Dry Spring 1 conditions exist if the combined 
storage in Lake Pillsbury and Lake Mendocino is between 150,000 acre-feet or 90 percent of 
the estimated total water supply storage capacity of the reservoirs, whichever is less, and 
130,000 acre-feet or 80 percent of the estimated total water supply storage capacity of the 
reservoirs, whichever is less, on May 31. Under Normal Dry Spring 1 conditions, the required 
minimum instream flow in the Upper Russian River between the confluence of the East Fork 
and West Fork and Healdsburg is 150 cfs from June 1 through March 31, with a reduction to 75 
cfs from October 1 through December 31 if Lake Mendocino storage is less than 30,000 acre-
feet during those months. Normal Dry Spring 2 conditions exist if the combined storage in Lake 
Pillsbury and Lake Mendocino is less than 130,000 acre-feet or less than 80 percent of the 
estimated total water supply storage capacity of the reservoirs on May 31. Under Normal Dry 
Spring 2 conditions, the required minimum instream flows in the Upper Russian River are 75 cfs 
from June 1 through December 31 and 150 cfs from January 1 through March 31. 

The required minimum instream flows in the Lower Russian River from Dry Creek to the Pacific 
Ocean are 125 cfs during Normal water supply conditions, 85 cfs during Dry conditions, and 35 
cfs during Critical conditions. 

The required minimum instream flows in Dry Creek below Warm Springs Dam are 75 cfs from 
January 1 through April 30, 80 cfs from May 1 through October 31, and 105 cfs from November 
1 to December 31 during Normal water supply conditions. During Dry and Critical conditions, 
these required minimum flows are 25 cfs from April 1 through October 31 and 75 cfs from 
November 1 through March 31. 

3.3.5 Water Agency Water Supply Facilities 
The Water Agency’s water supply facilities are comprised of water diversion and treatment 
facilities and a transmission system that delivers water to customers. The Water Agency  
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maintains its water diversion facilities at its Wohler and Mirabel properties, located near the 
community of Forestville in Sonoma County, California (Figure 3-5). The Wohler and Mirabel 
facilities are located on the Lower Russian River, approximately 6 miles downstream of the 
Russian River’s confluence with Dry Creek. The Water Agency’s diversion facilities divert 
Russian River underflow, and these diversions are authorized by and reported as diversions 
under the Water Agency’s permitted surface water rights. The Water Agency operates six radial 
collector wells at the Wohler and Mirabel production facilities. The first two collector wells 
(Collectors 1 and 2) were constructed in the late 1950s near Wohler Bridge. Collectors 3, 4, and 
5 were constructed near Mirabel Park between 1975 and 1983. Collector 6, located in the 
Wohler area, was completed in 2006. Each collector well consists of a 13- to 18-foot-diameter 
concrete caisson extending vertically approximately 60 to 110 feet into the alluvial aquifer. 
Horizontal perforated intake laterals extend radially from the bottom of each caisson into the 
aquifer. Each collector well houses two vertical turbine pumps driven by electrical motors. 
During peak demand months, the Water Agency raises an inflatable dam on the Russian River 
near Mirabel, which allows for operation of five infiltration ponds at Mirabel, which increase the 
area of infiltration along the Russian River. Water backs up behind the inflatable dam and is 
diverted into the infiltration ponds to recharge the aquifer in the vicinity of Collectors 3, 4, and 5. 
Backwater conditions along the river also result in increased infiltration in the Wohler area, 
thereby enhancing the production capacities of Collectors 1, 2 and 6. 

In addition to Collectors 3, 4 and 5, the Water Agency maintains seven vertical wells, referred to 
as the Russian River Well Field, located at the Mirabel area. These wells are not operated as 
primary production facilities, but are maintained for standby emergency production. 

Water pumped by the collector wells is naturally filtered as it travels through the sands and 
gravels of the aquifer into the collectors and wells and requires no additional treatment besides 
disinfection and pH adjustment. The Water Agency operates two corrosion control facilities (pH 
adjustment), one at Wohler and one on nearby River Road, to treat water in the water 
transmission aqueducts to control corrosivity in end user’s plumbing. 

In addition to the Wohler and Mirabel water supply facilities, the Water Agency operates three 
vertical groundwater wells adjacent to the Russian River-Cotati Intertie pipeline (aqueduct) in 
the Santa Rosa Plain. These wells are the Occidental Road well, Sebastopol Road well, and 
Todd Road well. 

The Water Agency’s transmission system delivers water to its customers in Sonoma and Marin 
counties. The transmission system is comprised of pipelines (aqueducts), storage tanks, 
booster pump stations, and other appurtenances. 

3.3.6 Water Right Permits 
Water right permits issued by the SWRCB are required to divert water under post-1914 
appropriative water rights in California. California water right permits contain terms, that among 
other things, specify the maximum authorized rates of direct diversion and re-diversion. “Direct 
diversion” refers to water diverted directly from stream flows. “Re-diversion” refers to water that 



Background and Project Description 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 3-16  
 

is first collected to storage in a reservoir, then released from storage and diverted again (re-
diverted) at a point downstream. 

Riparian water rights are associated with the ownership of land bordering a stream or lake. 
Riparian water rights allow contiguous property owners to directly divert and use only the natural 
flow of water in a stream or lake for beneficial purposes without any permit from the SWRCB. 
However, if water is collected to storage in one season for use in another season, then an 
appropriative water right is required. Riparian users must share available natural flows among 
themselves and their rights usually remain with the land when the property is sold. 

In California, most diversions are made under appropriative rights. The basic principle of 
appropriative water rights law is “first in time, first in right.”  Under this principle, one who first 
appropriates water and puts it to beneficial use13 has a right that has a high priority over the 
rights of later appropriators. During times of water shortage, “junior” appropriators may be 
prohibited from diverting water under their rights so that there is sufficient water for diversion by 
“senior” appropriators. 

The Water Agency manages water supply releases from Coyote Valley Dam and Warm Springs 
Dam under water right permits originally issued by the SWRCB in Decision 1030, adopted on 
August 17, 1961, and then modified by Decision 1416, adopted on March 15, 1973; Order WR 
74-30, adopted on October 17, 1974; Order WR 74-34, adopted on November 21, 1974; and 
Decision 1610, adopted on April 17, 1986. The Water Agency holds Permit 12947A for storage 
of water in Lake Mendocino and for direct diversion and re-diversion of water originating in the 
East Fork Russian River at its Wohler/Mirabel diversion facilities and other locations of its 
customers. Under Permit 12947A, the combined direct diversion and re-diversion rates are 
limited to an average monthly rate of 92 cfs and to 37,544 acre-feet per year (AFY). The Water 
Agency holds Permit 16596 for storage of water at Lake Sonoma and direct diversion and re-
diversion of up to 180 cfs from the Russian River at the Wohler/Mirabel diversion facilities and 
other locations of its customers. The Water Agency also holds water right Permits 12949 and 
12950 for direct diversion of 20 and 60 cfs, respectively, at the Wohler/Mirabel diversion 
facilities and other locations of its customers. 

Water right Permit 12947A authorizes the Water Agency to store up to 122,500 AFY of water in 
Lake Mendocino and Permit 16596 authorizes the Water Agency to store up to 245,000 AFY of 
water in Lake Sonoma. The combined amount of direct diversion and re-diversion authorized 
under the Water Agency’s four permits (12947A, 16596, 12949, and 12950) is limited to no 
more than 180 cfs (116.3 million gallons per day [mgd]) and 75,000 acre-feet per water year. 
The authorized points of diversion in these permits include the Water Agency’s Wohler/Mirabel 
diversion facilities and facilities of its Russian River Customers. In Decision 1610, the SWRCB 
specified a deadline of December 1, 1999, for the Water Agency to complete full beneficial use 
of water under the permits. This deadline is specified in Term 8 of Permit 16596, Term 8 of 
Permit 12947A, Term 6 of Permit 12949, and Term 6 of Permit 12950. 

                                                 
13 The beneficial uses of water, pertaining to water rights, are defined in the California Code of Regulations (CCR) §659-672 to 
include: domestic; irrigation; power; municipal; mining; industrial; fish and wildlife preservation and enhancement; aquaculture; 
recreational; stockwatering; water quality; frost protection; and heat control. 
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As described previously, the Decision 1610 minimum instream flow requirements are included in 
terms of the Water Agency’s water right permits. The Decision 1610 minimum instream flow 
requirements for the Upper Russian River and Lower Russian River are included in Term 20 of 
the Water Agency’s water right Permit 12947A. The Decision 1610 minimum instream flow 
requirements for the Lower Russian River are included in Term 17 of Permit 12949 and Term 17 
of Permit 12950. The Decision 1610 minimum instream flow requirements for Dry Creek and the 
Lower Russian River are included in Term 13 of Permit 16596. 

Decision 1610 also authorized Redwood Valley County Water District to divert up to 7,500 acre-
feet of water from Lake Mendocino under the Water Agency’s Permit 12947A under specific 
conditions. Any water diverted under the Water Agency’s Permit 12947A may be used only 
within the Redwood Valley County Water District boundaries as they existed in 1986. Currently, 
there is no agreement between the Water Agency and Redwood Valley County Water District 
and the Redwood Valley County Water District is not diverting any water under the Water 
Agency’s permit. 

The Mendocino County Russian River Flood Control and Water Conservation Improvement 
District (Mendocino District) holds Permit 12947B, which authorizes the diversion and 
consumptive use within its service area of 8,000 AFY of water. The Mendocino District acquired 
this right, with a priority date of 1949, in 1961 in consideration of its reimbursing the Water 
Agency for 11.2 percent of the local cost of the Coyote Valley Dam Project, as discussed in the 
SWRCB’s Decision 1030.  

Decision 1030 also reserved 10,000 acre-feet per year of water from Lake Mendocino for 
diversions for domestic and agricultural uses within the Russian River Valley in Sonoma County, 
and this reservation commonly is referred to as the “10,000 acre-foot reservation.”  Diversions 
and uses of water under this reservation are reported by the individual water right holders that 
divert and use water under the reservation. Decision 1030 concluded that there should be 
sufficient water reserved for use in the Russian River Valley in Sonoma County to meet future 
requirements for 10 years and that after 10 years, any water not contracted for should be made 
available elsewhere. In Order WR 74-30, the SWRCB ordered that the Water Agency’s 
appropriative water right permit be amended to be subject to depletion by diversion of project 
water not to exceed 10,000 acre-feet per year, eliminated the 10-year time limit, and allowed 
individuals to file applications with the SWRCB to appropriate up to 10,000 acre-feet per year for 
agricultural and domestic purposes within the Russian River Valley in Sonoma County for uses 
beginning after January 28, 1949 (SWRCB 1974). Decision 1610 did not change provisions of 
this order pertaining to the 10,000 acre-foot reservation. Table 3-1 provides the SWRCB’s 
estimate of the depletion of the 10,000 acre-foot reservation on the Russian River in Sonoma 
County as of January 2013 (SWRCB 2013). 
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Table 3-1. Estimate of the Depletion of Decision 1030’s 10,000 acre-foot reservation of water on 
the Russian River Mainstem in Sonoma County (SWRCB 2013). 

Reservation application by type Number Water (acre-feet) % of total 
Reservation Total N/A 10,000 100.0 
Licensed Depletion (including 5 SDRs) 93 2,842 28.4 
Permitted Depletion 25 3,077 30.8 
Pending Application Depletion 10 2,576 25.8 
Sub-total 128 8,495 84.9 
Reservation Available for New Applications N/A 1,505 15.1 

3.3.7 Water Supply Agreements 
The Restructured Agreement for Water Supply (Restructured Agreement), which was executed 
in 2006, generally provides for the finance, construction, and operation of existing and new 
diversion Water Agency facilities, transmission lines, storage tanks, booster pumps, 
conventional wells, and appurtenant facilities. The Restructured Agreement specifies the 
contractual relationship between the Water Agency and its eight retail contractors, and specifies 
the quantities of water that they require and the flow rates that are necessary to meet their peak 
day’s demands, subject to delivery limitations.14  The water contractors are public agencies that 
provide retail water service to industrial, commercial, and residential users. The Restructured 
Agreement also provides funding mechanisms that allow the Water Agency and its water 
contractors to plan for and implement watershed enhancement and restoration, fisheries 
enhancement, water conservation, regional planning, local supply, and recycled water projects 
and activities, and that encourage water contractors to institute aggressive water conservation 
programs. 

The Water Agency has agreements that allow specific entities to divert water from the Russian 
River under the Water Agency’s water rights using their own diversion facilities. These entities 
are the City of Healdsburg, Town of Windsor, Camp Meeker Recreation and Park District, and 
Occidental Community Services District (Occidental CSD).15  The Water Agency’s agreements 
with these customers require them to use any water right they may have before using the Water 
Agency’s water rights. The agreements with Town of Windsor and Occidental CSD require the 
Water Agency to file petitions with the SWRCB for changes in the Water Agency’s water right 
permits that will allow these customers to divert water at specific points of diversion on the 
Russian River under the Water Agency’s permits. The Water Agency filed petitions with the 
SWRCB for these changed in October 2002 and May 2004, respectively. The Water Agency’s 
petition to add an authorized point of diversion for Occidental CSD included requested limits on 
total diversions and re-diversions of 0.16 cfs (average during any month) and 65 AFY. Water 
diverted under this agreement may only be used within the boundaries of the Occidental CSD. 
The Water Agency’s water right permits currently include three Town of Windsor wells as 
authorized points of diversion. The Water Agency’s petition to add additional authorized points 

                                                 
14 The Restructured Agreement also includes an aggregate maximum allocation for “other Agency customers.”  The Water Agency’s 
deliveries to Marin Municipal Water District are authorized by the Restructured Agreement and are subject to the terms of a 
Supplemental Water Supply Agreement, dated July 1, 2015, between the Water Agency and the Marin Municipal Water District, 
which amended two existing agreements (the “Offpeak Water Supply Agreement” and the “Agreement for the Sale of Water”). 
15 Occidental Community Services District is prohibited from diverting under the Water Agency’s water right permits because the 
District’s wells are not currently authorized points of diversion in the Water Agency’s permits. 
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of diversion for the Town of Windsor requested limits on total diversions and re-diversions of 
14.26 cfs and 4,725 AFY. Water diverted under this agreement may be used only within the 
boundaries of the Windsor Water District. Both petitions are still pending before the SWRCB. 
The agreement with the Occidental CSD is executed but will not become effective until the 
SWRCB approves the petition authorizing diversion at the Occidental CSD point of diversion. 

“Other transmission system customers” are customers that have contracts with the Water 
Agency authorizing them to receive water through connections to the Water Agency’s 
transmission system. These customers include the Forestville Water District, California-
American Water Company (in the Larkfield-Wikiup area), the Kenwood Village Water Company, 
Lawndale Mutual Water Company, Penngrove Water Company, the County of Sonoma, the 
State of California, and Santa Rosa Junior College. The Water Agency also supplies small 
quantities of water, when available, from its transmission system to several surplus water 
customers. 

3.3.8 Water Rights Application 
The Water Agency filed an application with the SWRCB for a new appropriative water right 
permit for the direct diversion of 72 cfs (up to 26,000 AFY) of Russian River water at the Water 
Agency’s Wohler and Mirabel facilities on October 11, 1999. The Water Agency filed petitions at 
the same time to amend its water right permits to increase the total maximum authorized 
instantaneous and annual diversion rates in these permits. The Water Agency filed this 
application and these petitions to implement the Water Agency’s Water Supply and 
Transmission System Project, which had proposed to increase the total maximum authorized 
diversion rates in the Agency’s water rights (including the requested new permit) to 252 cfs and 
101,000 AFY. The petitions also requested changes to the deadlines for applying water to full 
beneficial use in Permits 12949, 12950, and 16596 to December 1, 2020. The Water Agency 
filed a request to the SWRCB to cancel this application and these petitions in August 2016. 

As described in Section 3.3.7, Water Supply Agreement, the Water Agency petitioned the 
SWRCB to authorize the addition to the authorized points of diversion in the Water Agency’s 
permit of the Occidental CSD and Town of Windsor wells to the authorized points of diversion in 
the Water Agency’s water right permits in 2002 and 2004, respectively. Both petitions are still 
pending before the SWRCB. 

The Water Agency filed a petition with the SWRCB to permanently change Decision 1610 
minimum instream flow requirements on September 23, 2009, as required by NMFS’ Russian 
River Biological Opinion. The purpose of that petition is fully described in Section 3.3.12, 
Russian River Biological Opinion, and Section 3.5, Purpose and Need for Project. In August 
2016, the Water Agency filed a request to the SWRCB to cancel that 2009 petition and filed a 
new petition to change the minimum instream flow requirements and hydrologic index in the 
Water Agency’s water right permits as necessary to implement the Fish Flow Project. The 
proposed Fish Flow Project is fully described in Section 3.7, Description of the Proposed 
Project. 
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3.3.9 Urban Water Management Plan 
The Water Agency prepared the wholesaler 2015 Urban Water Management Plan (UWMP), 
which was adopted by the Water Agency’s Board of Directors on June 21, 2016, in accordance 
with the Urban Water Management Planning Act (UWMPA).16  The UWMPA requires every 
urban water supplier that provides water for municipal purposes to more than 3,000 customers, 
or that supplies more than 3,000 acre-feet of water annually, to adopt a plan every five years 
and to file it with the California Department of Water Resources (DWR). The UWMP is a long-
range planning document for the Water Agency’s wholesale water supply (Brown and Caldwell 
2016). Included in the UWMP is a description of the water supply system, current and projected 
water uses, reliability of water supplies, a water shortage contingency plan, and water demand 
management measures. Based on the water demand projections described in the 2015 UWMP, 
the Water Agency estimates the existing annual diversion and re-diversion limit of 75,000 AFY 
will be exceeded in approximately 2035. The Water Agency’s projected total annual diversions 
and re-diversions are estimated to exceed the 75,000 AFY limit be about 117 ac-ft/yr in 2035 
and by almost 1,000 AFY in 2040. The potential need to apply to the SWRCB for an increase in 
the 75,000 AFY limit and the schedule for filing any needed water right application or petitions 
with the SWRCB for this increase will be reevaluated in the Water Agency’s 2020 UWMP and in 
each subsequent UWMP as necessary. 

3.3.10 Water Conservation and Education 
The Water Agency is a member of the California Urban Water Conservation Council (CUWCC). 
The CUWCC assists water purveyors in increasing water conservation statewide under a 
Memorandum of Understanding (MOU). The Water Agency is a signatory to the MOU and has 
pledged to make good faith efforts towards implementing Best Management Practices (BMPs) 
regarding urban water conservation that are described in the CUWCC MOU. The two primary 
purposes of the MOU are: 1) to expedite implementation of reasonable water conservation 
measures in urban areas; and 2) to establish assumptions for use in calculating estimates of 
reliable future water conservation savings resulting from proven and reasonable conservation 
measures. 

The Water Agency is the first wholesale water agency in the state to have all its water 
contractors sign the CUWCC MOU. The Water Agency signed the CUWCC MOU on June 1, 
1998, and submits annual BMP reports to the CUWCC in accordance with the MOU. The MOU 
only requires that water utilities implement BMPs that are economically feasible. If a BMP is not 
economically feasible or has legal barriers to implementation, the utility may request an 
economic exemption for that BMP. The Water Agency has not requested an exemption from 
any BMP at this time. 

As a wholesaler MOU signatory, the Water Agency assists its retailers with BMP implementation 
where appropriate. The Water Agency is responsible for the implementation of a subset of the 
BMPs. 

                                                 
16 California Water Code, Sections 10610 through 10656. 
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The Water Agency is also involved with regional programs and partnerships to provide help and 
information for water conservation. The Sonoma Marin Saving Water Partnership (Partnership) 
was formed in 2010 by the cities of Santa Rosa, Rohnert Park, Sonoma, Cotati, and Petaluma, 
the Town of Windsor, the North Marin and Valley of the Moon Water Districts, the California-
American Water Company and the Water Agency to maximize the cost effectiveness of 
implementing water conservation programs. The Partnership offers customers information about 
appliance rebates, gardening programs, and drought drive-up events that give away household 
items for water conservation. The Partnership coordinates water use efficiency-focused media 
actions in the region and provides support to members that need additional assistance meeting 
conservation targets. 

Water Education Program 
The Water Agency’s Water Education Program is a comprehensive approach to helping 
educators teach students the value of water as an important natural resource. The Water 
Agency’s service area covers over 200 schools throughout Sonoma and northern Marin 
counties. The total number of students receiving direct instruction from 1999 to 2015 ranged 
from 1,797 in school year 2001-2002 to 10,520 in 2014-2015. Water conservation and 
stewardship of local watersheds is promoted as part of the program. Students are encouraged 
to use water wisely and make environmentally sustainable choices to help secure a reliable 
source of water now and in the future. The program includes classroom instructional 
presentations, field study opportunities, free curriculum materials aligned with the Next 
Generation Science Standards and the California Science Standards, a lending library of 
videos, interactive models and printed materials, production of a newsletter for teachers and 
endorsement, participation and financial sponsorship of events, assemblies and workshops. All 
of the Water Education programs and materials are free to teachers in the Water Agency’s 
service area. 

3.3.11 Water Supply Strategies Action Plan 
To support the Water Agency’s commitment to providing a safe, reliable water supply in the 
future, the Water Agency’s Board of Directors approved the Water Supply Strategies Action 
Plan (Action Plan) in 2010. The plan was approved followed 16 months of community outreach 
and involvement to develop strategies that would increase water supply system reliability, 
resiliency and efficiency. The Action Plan was updated in 2011 and 2013. The Action Plan 
identified the following nine strategies (SCWA 2013): 1) ensure adequate summertime water 
flow through Dry Creek Valley; 2) improve management of Russian River System to protect 
fisheries and meet water demands; 3) plan for the impact of climate change on water supply 
and flood protection; 4) identify and implement projects that integrate stormwater recharge and 
flood protection; 5) build partnerships with stakeholders to facilitate information based water 
supply planning; 6) implement projects to improve transmission system reliability; 7) improve the 
energy efficiency of the water transmission system and increase renewable power use; 8) 
implement projects that improve integration of water management; and 9) improve internal and 
external processes, data exchange and analysis to promote organizational efficiency. 
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3.3.12 Russian River Biological Opinion 
The National Marine Fisheries Service issued its Biological Opinion for Water Supply, Flood 
Control Operations, and Channel Maintenance conducted by the U.S. Army Corps of Engineers, 
the Sonoma County Water Agency, and the Mendocino County Russian River Flood Control 
and Water Conservation Improvement District in the Russian River Watershed (Russian River 
Biological Opinion) on September 24, 2008 (NMFS 2008). The Russian River Biological Opinion 
is a culmination of more than a decade of consultation among the Water Agency, the USACE, 
and NMFS regarding the impacts of Water Agency and USACE water supply and flood control 
activities on three fish species listed under the federal Endangered Species Act: Central 
California coast steelhead (Oncorhynchus mykiss); Central California Coast coho salmon (O. 
kisutch); and California Coast Chinook salmon (O. tshawytscha). Coho salmon are also listed 
under the California Endangered Species Act (CESA). The CDFW issued a consistency 
determination on November 9, 2009, finding that the NMFS’ Russian River Biological Opinion 
was consistent with the requirements of the CESA and adopting the measures identified in the 
Russian River Biological Opinion. 

NMFS concluded in the Russian River Biological Opinion that the continued operations of 
Coyote Valley Dam and Warm Springs Dam by the USACE and the Water Agency in a manner 
similar to recent historic practices, together with the Water Agency’s stream channel 
maintenance activities and estuary management, are likely to jeopardize and adversely modify 
critical habitat for endangered Central California Coast coho salmon and threatened Central 
California Coast steelhead. To avoid jeopardizing these listed species, the Russian River 
Biological Opinion includes a recommended set of actions, identified as Reasonable and 
Prudent Alternatives (RPAs), for the Water Agency’s and USACE’s operations evaluated in the 
Russian River Biological Opinion. The Water Agency is responsible for taking the following 
actions under the Russian River Biological Opinion: 1) reducing minimum instream flow 
requirements in the Russian River and Dry Creek; 2) enhancing salmon habitat in Dry Creek 
and its tributaries; 3) developing a bypass pipeline around Dry Creek if habitat enhancement in 
the creek is unsuccessful; 4) modifying Russian River Estuary management; 5) improving water 
diversion infrastructure at the Water Agency’s Wohler and Mirabel diversion facilities; 6) 
modifying flood control maintenance activities on the mainstem Russian River and its tributaries; 
and 7) continuing to participate in the Coho Broodstock program. 

The federal Endangered Species Act prohibits the “take” (which include killing, harassing or 
harming) of threatened and endangered species. Agencies may be authorized to take actions 
that cause incidental take liability by the regulating agency (in this case NMFS) if species will be 
harmed only incidentally as unintentional results of lawful operations. The Russian River 
Biological Opinion includes an Incidental Take Statement with a term of 15 years that authorizes 
the Water Agency and the USACE to conduct specified lawful operations and make specified 
changes in operations as a result of the Russian River Biological Opinion so long as the terms 
and conditions of the Incidental Take Statement are met, even if incidental take may result from 
such operations. The Incidental Take Statement includes Reasonable and Prudent Measures 
(RPMs) that the Water Agency and USACE must implement to minimize and monitor the 
impacts of the incidental take of listed species due to implementation of the Water Agency and 
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USACE’s water supply and flood control activities and RPAs (NMFS 2008). Key measures 
required by the Incidental Take Statement to be implemented by the Water Agency include: 1) 
limiting water supply releases from Coyote Valley Dam and Warm Springs Dam to monthly 
median flow criteria to avoid take of juvenile steelhead and coho salmon associated with high 
flow releases; 2) limiting the number of times artificial breaching of the barrier beach at the 
Russian River Estuary may occur during the term of the Biological Opinion from May 15 to 
October 15; 3) design of a new and replacement of a fish screen at the Mirabel diversion facility; 
and 4) methods of monitoring and handling salmonids by measures that ensure low injury and 
mortality to listed salmonids. 

3.4 Project Objective 
The objectives of the Fish Flow Project are to manage Lake Mendocino and Lake Sonoma 
water supply releases to provide instream flows that will improve habitat for threatened and 
endangered fish species, and to update the Water Agency’s existing water rights to reflect 
current conditions.The new minimum instream flow requirements proposed by the Fish Flow 
Project were developed to meet the requirements of the Russian River Biological Opinion to 
improve habitat for threatened and endangered salmonid species. 

3.5 Purpose and Need for Project 
The Water Agency holds water right permits,17 issued by the SWRCB, that authorize the Water 
Agency to divert Russian River and Dry Creek flows and to re-divert water released from Lake 
Mendocino and Lake Sonoma storage. The Water Agency releases water from storage in these 
reservoirs for re-diversion and subsequent delivery to retail water suppliers, where the water is 
used primarily for residential, governmental, commercial, and industrial purposes. The primary 
points of diversion and re-diversion are the Water Agency’s facilities at Wohler and Mirabel 
(near Forestville). The Water Agency also releases water to satisfy the needs of other water 
users who directly divert streamflow and to replace streamflow lost to the underlying aquifer and 
to contribute to the maintenance of minimum instream flow requirements in the Russian River 
and Dry Creek established in 1986 by the SWRCB’s Decision 1610. These minimum instream 
flow requirements vary based on defined hydrologic conditions (Normal, Dry, and Critical) that 
are based primarily on cumulative inflows into PG&E’s Lake Pillsbury in the Eel River 
watershed. 

Unimpaired drainage and stream flow (as opposed to reservoir releases) contribute the majority 
of the Russian River flows downstream of Coyote Valley Dam and Warm Springs Dam during 
the rainy season (November through April) except in the driest years. In contrast, during the 
drier months of May through October, water released from Lake Mendocino storage contributes 
most of the water in the Russian River upstream of Dry Creek. Similarly, water released from 
Warm Springs Dam storage contributes most of the water in Dry Creek during the dry season 
(May through October). Most of the water in the Russian River between Dry Creek and the 
Pacific Ocean in the dry season is from releases of water stored in Lake Mendocino and Lake 
Sonoma, except at the Russian River Estuary, which also receives input from the Pacific Ocean. 
                                                 
17 Waterwater-right Permits 12947A, 12949, 12950 and 16596. 
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During most months, some of the flows in the Russian River are composed of releases from 
Lake Mendocino storage, which includes water imported from the Eel River via PG&E’s Potter 
Valley Project. 

The Russian River and Dry Creek minimum instream flow requirements established by Decision 
1610 and the hydrologic index that is based on Eel River flows to Lake Pillsbury are no longer 
appropriate. Decision 1610 was adopted before the listings of three salmonid species in the 
Russian River watershed under the federal Endangered Species Act (ESA),18 was based on 
much higher PVP flows to Lake Mendocino than occur today, and did not specifically address 
the importance of fall storage in Lake Mendocino to the Chinook salmon migration. Also 
Decision 1610 assumed that higher instream flows were better for fishery resources, and 
information developed since Decision 1610 was adopted indicates this is not the case for 
salmonid species in the Russian River and Dry Creek. Decision 1610 expressly recognized that 
later fishery studies might identify a need to change the minimum instream flow requirements. 
Decision 1610 also expressly contemplated that changes might be needed if the amounts of 
water diverted into the East Fork Russian River by PG&E’s PVP changed, as it has. 

As described in Section 3.3.12, NMFS issued its Russian River Biological Opinion on September 
24, 2008. NMFS concluded in the Russian River Biological Opinion that the continued 
operations of Coyote Valley Dam and Warm Springs Dam by the USACE and the Water Agency 
in a manner similar to recent historic practices are likely to jeopardize and adversely modify the 
critical habitats of endangered Central California Coast coho salmon and threatened Central 
California Coast steelhead. Specifically, NMFS concluded that the artificially elevated 
summertime minimum flows in the Russian River and Dry Creek that are currently required by 
the Decision 1610 minimum flow requirements result in high water velocities that reduce the 
quality and quantity of rearing habitat for coho salmon and steelhead. Additionally, NMFS 
concluded that maintaining these flows disrupts lagoon formation and retention in the Russian 
River estuary and that allowing a lagoon to develop and remain during the summer would likely 
enhance juvenile steelhead and salmon habitat.  

NMFS’s Russian River Biological Opinion concludes that reducing the Decision 1610 minimum 
instream flow requirements will enable alternative flow management scenarios that will increase 
available salmonid rearing habitat in Dry Creek and the upper Russian River, and provide lower, 
closer-to-natural inflows into the estuary between late spring and early fall, thereby enhancing 
the potential for maintaining a seasonal freshwater lagoon that would likely support increased 
production of juvenile steelhead and salmon. (NMFS 2008, 243) 

As required by the Russian River Biological Opinion, in September 2009 the Water Agency filed 
a petition with the SWRCB, asking the SWRCB to permanently change the Decision 1610 
minimum instream flow requirements. As discussed above, the Water Agency asked the 
SWRCB to cancel this petition and instead to process the Water Agency’s new petition to 
change these requirements. 

                                                 
18 Central California coast coho salmon are also listed as endangered under the California Endangered Species Act. 
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Until the SWRCB changes the Decision 1610 minimum instream flow requirements, these 
requirements and the resulting adverse impacts to listed salmonids will remain in effect, except 
during times when temporary changes to these requirements are made by the SWRCB. The 
Russian River Biological Opinion requires that the Water Agency annually petition the SWRCB 
for certain temporary changes to the Decision 1610 minimum instream flow requirements during 
the summer months until the SWRCB issues an order permanently changing these 
requirements. The Russian River Biological Opinion requires annual Water Agency petitions for 
temporary changes to minimum instream flow requirements for the mainstem Russian River, but 
not to the requirements for Dry Creek. The Water Agency petitioned the SWRCB for the 
Russian River Biological Opinion-specified temporary changes for the first time in 2010, which 
the SWRCB approved.19   The Water Agency filed temporary urgency change petitions to 
comply with the Russian River Biological Opinion in 2011, 2012, and 2016, and the SWRCB 
approved these petitions.20  The temporary changes approved by the SWRCB reduced the 
minimum instream flow requirement to 70 cubic feet per second (cfs) for the Lower Russian 
River between approximately May 1 and October 15. Additionally, to enhance steelhead rearing 
habitat in the Russian River between the East Fork and Hopland, the temporary changes 
reduced the minimum instream flow requirement to 125 cfs for the Upper Russian River 
between May 1 and October 15 (NMFS 2008, 247). 

The permanent and temporary changes to Decision 1610 minimum instream flow requirements 
specified by NMFS in the Russian River Biological Opinion are summarized in Figure 3-6. The 
Russian River Biological Opinion concluded that, in addition to providing fishery benefits, the 
lower instream flow requirements “should promote water conservation and limit effects on in-
stream river recreation. (NMFS 2008, 244)  The Russian River Biological Opinion concluded 
that the following permanent changes to the Decision 1610 minimum instream flow 
requirements may achieve these goals: 

During Normal Years: 

1. Reduce the minimum flow requirement for the Russian River from the East Fork to Dry 
Creek from 185 cfs to 125 cfs between June 1 and August 31; and from 150 cfs to 125 
cfs between September 1 and October 31. 

2. Reduce the minimum flow requirement for the Russian River between the mouth of Dry 
Creek and the mouth of the Russian River from 125 cfs to 70 cfs. 

3. Reduce the minimum flow requirement for Dry Creek from Warm Springs Dam to the 
Russian River from 80 cfs to 40 cfs from May 1 to October 31. 

During Dry Years: 

1. Reduce the minimum flow requirement for the Russian River between the mouth of Dry 
Creek and the mouth of the Russian River from 85 cfs to 70 cfs. 

                                                 
19 The SWRCB approved the 2010 petition for temporary urgency change in its Order WR 2010-0018-DWR. 
20 The SWRCB approved the 2011 petition for temporary urgency change in its Order dated June 1, 2011.  The 2012 petition was 
approved in the SWRCB’s Order dated May 2, 2012.  The 2016 petition for temporary urgency change was approved by the 
SWRCB in its Order dated May 4, 2016. 



:

:

:
:

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Russian River

Dry Creek
Coyote

Valley
Dam

Warm
Springs

Dam

Cape
Horn
Dam

Scott
Dam

Bodega Bay

E
el R

iver

Jenner Monte
Rio

Guerneville

Tunnel

Potter
Valley
Power
Plant

W
est Fork

R
ussian

R
iver

Pacific Ocean

Forestville

Geyserville

E
ast

Fork

R
ussia n

River

Sonoma County

Mendocino County

Lake 
Sonoma

Lake 
Mendocino

Lake
Pillsbury

Van
Arsdale
Reservoir

Ukiah

Cotati

Windsor

Hopland

Willits

Petaluma

Sebastopol

Healdsburg

Cloverdale

Santa
Rosa

Rohnert
Park

Potter
Valley

Glenn County

Lake County

Colusa County

Napa County

Marin County

Fish Habitat Flows and Water Rights Project
Russian River Biological Opinion Recommendations E 0 5 10

Miles

DISCLAIMER
This map document and associated data are distributed 
for informational purposes only “AS-IS” at the published 
scale and provided without warranty of any kind expressed
or implied. The positional accuracy of the data is approximate
and not intended to represent survey map accuracy.  
The Sonoma County Water Agency assumes no responsibility
arising from use of this information. 

Figure
3-6

U
pp

er
 R

us
si

an
 R

iv
er

Mouth East Fork Russian River

Mouth Russian River

D
ry

 C
re

ek

Lo
w

er
 R

us
si

an
 R

iv
er

Mouth Dry Creek

NMFS Biological Opinion Proposed Changes

Water Supply
Conditions

Temporary Changes Permanent Changes

Minimum
Streamflow

(cfs)
Period

Normal 125 125

Minimum
Streamflow

(cfs)
Period

D1610 Requirements

Minimum
Streamflow

(cfs)
Period

185Jun 1 - Oct 31 Apr 1 - Aug 31May 1 - Oct 15
Sep 1 - Oct 31

Apr 1 - May 31

150

185125125Normal - Dry
Spring 1

May 1 - Oct 15 Jun 1 - Oct 31
150 Jun 1 - Mar 31

NMFS Biological Opinion Proposed Changes
Water
Supply

Conditions

Temporary Changes Permanent Changes

Minimum
Streamflow

(cfs)
Period

Normal - 40

Minimum
Streamflow

(cfs)
Period

D1610 Requirements

Minimum
Streamflow

(cfs)
Period

80May 1 - Oct 31 May 1 - Oct 31-

NMFS Biological Opinion Proposed Changes
Water
Supply

Conditions

Temporary Changes Permanent Changes

Minimum
Streamflow

(cfs)
Period

Normal
70

(85 cfs
w/ buffer)

Minimum
Streamflow

(cfs)
Period

D1610 Requirements

Minimum
Streamflow

(cfs)
Period

125Jan 1 - Dec 31 Jan 1 - Dec 31May 1 - Oct 15

Jan 1 - Dec 3185Dry - Jan 1 - Dec 31-

70
(85 cfs

w/ buffer)
70

(85 cfs
w/ buffer)

All flows are minimums, expressed in cubic feet
per second (cfs)

* - Unless Lake Sonoma elevation is below 292.0,
or if prohibited by the United States Government

Russian River Watershed by Reach

East Fork Russian River

Upper Reach

Lower Reach

Dry Creek
Russian River 
Watershed Boundary



Background and Project Description 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 3-27  
 

During the periods when the temporary changes have been in effect, the Water Agency has 
monitored water quality and fish, and collected and reported monitoring information as required 
by the Russian River Biological Opinion. This information has been used to develop the 
proposed Fish Flow Project and analyze its potential environmental impacts. 

In 2002, 2004, 2007, and 2009, water storage levels in Lake Mendocino declined to low levels. 
In 2002, the Decision 1610 Hydrologic Index designated the water year as a “dry” year, and thus 
authorized reductions in the minimum instream flow requirements, but this was not the case in 
2004, 2007 or 2009. In those years, the Water Agency petitioned for and the SWRCB approved 
temporary urgency changes to Water Agency water right permits to temporarily reduce the 
minimum instream flow requirements, to preserve Lake Mendocino water storage and to 
maintain a reliable water supply.21  Low water storage levels in Lake Mendocino during these 
years were due to lack of rainfall and, in 2007 and 2009, were also due to lower inflows into the 
East Fork Russian River from PG&E’s PVP, resulting from the 2004 changes in the FERC 
license for the PVP. 

Because of the changes in operation of PG&E’s PVP since 2006, and consequent reductions in 
PG&E’s PVP diversions from the Eel River into the Russian River, the relationship between Eel 
River hydrologic conditions and Russian River hydrologic conditions has changed and it is no 
longer reasonable to use cumulative Lake Pillsbury inflows to determine the water-year type 
(Normal, Dry, or Critical) that governs Russian River and Dry Creek minimum instream flow 
requirements. It would better reflect local hydrologic conditions if the water-year type for 
Russian River minimum instream flow requirements were based on conditions in the Russian 
River watershed rather than on conditions in the Eel River watershed.  

The Water Agency also petitioned for and the SWRCB approved temporary urgency changes in 
April and December 2013, 2014, and 2015, in response to ongoing, prolonged drought 
conditions resulting in low inflows into Lake Mendocino and declining water supply reliability in 
the reservoir. In May and December 2013, the temporary urgency change petition orders issued 
by the SWRCB specified minimum instream flow requirements for the Upper Russian River that 
were based on an index calculated from water storage in Lake Mendocino, rather than the 
Decision 1610 Hydrologic Index, which is calculated from cumulative inflow into Lake Pillsbury. 

The Fish Flow Project is proposed and is necessary to change the Water Agency’s 
management of water supply releases from Lake Mendocino and Lake Sonoma to provide 
minimum instream flows that will improve rearing habitat for threatened and endangered 
salmon, as required by the NMFS’s Russian River Biological Opinion and CDFW’s Consistency 
Determination, and to update the Water Agency’s existing water rights to reflect current 
conditions. 

                                                 
21 The SWRCB approved the 2004 petition for temporary urgency change in its Order WRO 2004-0035.  The 2007 temporary 
urgency change petition was approved in Order WRO 2007-0022.  The 2009 temporary urgency change petition was approved in 
Order WRO 2009-0034-EXEC. 
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3.6 Description of the Proposed Project 
The Proposed Project is the project that will best meet the project objective, taking into 
consideration comments and concerns of the public and regulatory agencies, engineering and 
operational feasibility, potential environmental effects, and legal and regulatory requirements. 
The Proposed Project is the “preferred or proposed alternative.”  Several alternatives were 
considered while the Water Agency developed the Fish Flow Project, as discussed in detail in 
Chapter 7, “Alternatives.” 

Under the Proposed Project, the Water Agency would manage water supply releases from Lake 
Mendocino and Lake Sonoma to provide minimum instream flows in the Russian River and Dry 
Creek that would improve habitat for listed salmonids and meet the requirements of the Russian 
River Biological Opinion. To implement the Fish Flow Project, changes to the Water Agency’s 
existing water right permits from the SWRCB are required, as described below. 

Water right Permit 12947A authorizes the Water Agency to store up to 122,500 AFY of water in 
Lake Mendocino and Permit 16596 authorizes the Water Agency to store up to 245,000 AFY of 
water in Lake Sonoma. The combined amount of direct diversion and re-diversion authorized 
under Permits 12947A, 12949, 12950, and 16596 is limited to a maximum instantaneous rate of 
180 cfs and to a maximum annual rate of 75,000 acre-feet per water year. The Proposed 
Project does not include any changes to either of these limits. 

The Proposed Project includes the following components: 

 amendments of the Water Agency’s water right permits to replace the existing hydrologic 
index (which is based primarily on Lake Pillsbury inflows) with the new Russian River 
Hydrologic Index; 

 changes to the minimum instream flow requirements in these permits to improve rearing 
habitat conditions for juvenile steelhead and coho salmon; 

 changes to these minimum instream flow requirements to improve conditions for fall-run 
Chinook salmon migration; 

 extending the deadlines for completing full beneficial use in these permits to December 
31, 2040, and 

 adding the Occidental Community Services District and Town of Windsor existing points 
of diversion and re-diversion to the authorized points of diversion in these permits. 

The Proposed Project does not propose to increase or otherwise change the quantities of water 
that the Water Agency diverts from the Russian River and Dry Creek and re-diverts from Lake 
Mendocino and Lake Sonoma under its water right permits, obtain any new authorizations for 
new rights, or construct new facilities. 

3.6.1 Russian River Hydrologic Index 
The Water Agency filed a petition to the SWRCB in August 2016 to change the hydrologic index 
in the Water Agency’s water right permits that is used to establish the water-year classifications 
that determine minimum instream flow requirements for the Russian River and Dry Creek to an 
index that more accurately reflects actual hydrologic conditions within the Russian River 
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watershed. The Decision 1610 Hydrologic Index as defined in the Water Agency’s water right 
permits is a metric that establishes the water supply condition, which then is used to determine 
the applicable minimum instream flow schedule for the Upper Russian River, Lower Russian 
River, and Dry Creek. The Decision 1610 Hydrologic Index is comprised of schedules 
designated as Normal, Dry, and Critical. The Decision 1610 Hydrologic Index is based on 
cumulative inflow into Lake Pillsbury in the Eel River watershed beginning on October 1, with 
hydrologic conditions for the Russian River system evaluated on the first of the month from 
January 1 to June 1. There are three variations of the Normal water supply condition based on 
combined storage in Lake Pillsbury and Lake Mendocino on May 31. These three variations of 
the Normal water supply condition determine the required minimum instream flows for the Upper 
Russian River beginning on June 1. The thresholds of the Decision 1610 Hydrologic Index are 
described in Section 3.3.4. 

Under the Proposed Project, the Decision 1610 Hydrologic Index would be replaced with the 
Russian River Hydrologic Index, which is comprised of five schedules of minimum instream flow 
requirements. The use of five new schedules rather than the current three schedules would 
allow for more responsive management of reservoir water supply storage, particularly for Lake 
Mendocino during the summer and fall months when preserving cold water in Lake Mendocino 
for later releases to benefit rearing steelhead and the fall-run Chinook salmon migration and 
other beneficial uses in the Upper Russian River is most crucial. The proposed five schedules 
would also allow for additional, smaller, incremental reductions in minimum instream flows, 
particularly in the Upper Russian River, if reservoir storage amounts are lower due to lower 
inflows. This allows the Russian River Hydrologic Index to better match minimum instream flow 
requirements to available water supply and to prevent large changes in minimum instream 
flows, which could impact habitat and other beneficial uses. This proposed index is summarized 
in Table 3-2. The petition filed with the SWRCB for the Proposed Project describes the specific 
changes to terms in the Water Agency’s water right Permits 16596, 12947A, 12949, and 12950. 
These changes also are described in Appendix B. 

Minimum Instream Flow Schedules 

The proposed Russian River Hydrologic Index is comprised of five minimum instream flow 
schedules (Flow Schedules): Schedule 1, Schedule 2, Schedule 3, Schedule 4, and Schedule 5. 
Flow Schedule 1 being the wettest hydrology and Schedule 5 being the driest hydrology. The 
Upper Russian River, Lower Russian River, and Dry Creek each have a set of five Flow 
Schedules (Figure 3-7). 

The proposed Flow Schedules for the East Fork Russian River from Coyote Valley Dam to the 
confluence with the Russian River, the Upper Russian River between the East Fork Russian 
River and Dry Creek, the Lower Russian River from the Russian River confluence with Dry 
Creek to the Pacific Ocean, and Dry Creek from Warm Springs Dam to its confluence with the 
Russian River are as follows: 
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Figure
3-7

Lower Russian River Minimum Instream Flow Schedules 1 through 5
Oct Oct

1-15 16-31
1 (Wettest) 135 135 135 135 70 70 70 70 70 70 135 135 135

2 135 135 135 135 70 70 70 70 70 70 135 135 135

3 135 135 135 135 70 70 70 70 70 70 135 135 135

4 85 85 85 85 50 50 50 50 50 50 85 85 85

5 (Driest) 35 35 35 35 35 35 35 35 35 35 35 35 35

Jun Jul Aug Sep Nov DecFlow 
Schedule

Jan Feb Mar Apr May

Dry Creek Minimum Instream Flow Schedules 1 through 5
Oct Oct

1-15 16-31

1 (Wettest) 75 75 75 75 50 50 50 50 50 50 105 105 105

2 75 75 75 75 50 50 50 50 50 50 105 105 105

3 75 75 75 50 50 50 50 50 50 50 75 75 75

4 75 75 75 50 50 50 50 50 50 50 75 75 75

5 (Driest) 75 75 75 50 50 50 50 50 50 50 75 75 75

Jun Jul Aug Sep Nov DecFlow 
Schedule

Jan Feb Mar Apr May

ALWAYS  East Fork Russian River
Coyote Dam to Russian River  25 cfs

All flows are minimums, expressed in 
cubic feet per second (cfs)

* - Unless Lake Sonoma elevation is below
292.0, or if prohibited by the United States
Government

Russian River Watershed
by Reach

East Fork Russian River

Upper Reach

Lower Reach

Dry Creek

Russian River 
Watershed Boundary

Upper Russian River Minimum Instream Flow Schedules 1 through 5 
Oct Oct

1-15 16-31

1 (Wettest) 105 105 105 105 105 105 105 105 105 105 105 105 105

2 105 105 105 105 85 85 85 85 85 85 105 105 105

3 100 100 100 100 65 65 65 65 65 65 100 100 100

4 70 70 70 70 45 45 45 45 45 45 45 70 70

5 (Driest) 25 25 25 25 25 25 25 25 25 25 25 25 25

DecFlow 
Schedule

Jan Feb Mar Apr May Jun Jul Aug Sep Nov
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 Continuous streamflow in the East Fork Russian River from Coyote Valley Dam to its 
confluence with the Russian River of 25 cfs at all times. 

 Upper Russian River 
o Flow Schedule 1: 105 cfs 
o Flow Schedule 2: 
 85 cfs from May 1 through October 15 
 105 cfs fom October 16 through April 30 

o Flow Schedule 3 
 65 cfs from May 1 through October 15 
 100 cfs from October 16 through April 30 

o Flow Schedule 4 
 45 cfs from May 1 through October 31 
 70 cfs from November 1 through April 30 

o Flow Schedule 5: 25 cfs 
 Lower Russian River 

o Flow Schedule 1: 
 70 cfs from May 1 through October 15 
 135 cfs from October 16 through April 30 

o Flow Schedule 2 
 70 cfs from May 1 through October 15 
 135 cfs from October 16 through April 30 

o Flow Schedule 3 
 70 cfs from May 1 through October 15 
 135 cfs from October 16 through April 31 

o Flow Schedule 4 
 50 cfs from May 1 through October 15 
 85 cfs from October 16 through April 30 

o Flow Schedule 5: 35 cfs 
 Dry Creek 

o Flow Schedule 1 
 75 cfs from January 1 through April 30 
 50 cfs from May 1 through October 15 
 105 cfs from October 16 through December 31 

o Flow Schedule 2 
 75 cfs from January 1 through April 30 
 50 cfs from May 1 through October 15 
 105 cfs from October 16 through December 31 

o Flow Schedule 3 
 50 cfs from April 1 through October 15 
 75 cfs from November 1 through March 31 

o Flow Schedule 4 
 50 cfs from April 1 through October 15 
 75 cfs from November 1 through March 31 

o Flow Schedule 5 
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 50 cfs from April 1 through October 15 
 75 cfs from November 1 through March 31 

The Flow Schedules would be determined based on Lake Mendocino Cumulative Inflow 
Condition beginning January 1 and continuing to October 1. For example, if the Lake Mendocino 
Cumulative Inflow Condition is at Condition 1, the Upper Russian River, Lower Russian River, 
and Dry Creek minimum instream flow requirements would be at Flow Schedule 1. Beginning 
June 1, the Flow Schedule for the Upper Russian River would be determined by both the Lake 
Mendocino Cumulative Inflow Condition and the Lake Mendocino Storage Condition as 
described in the following sections. Figure 3-8 provides a summary of the procedure to 
determine Flow Schedules under the Proposed Project’s Russian River Hydrologic Index. 

Lake Mendocino Cumulative Inflow Condition 
On the first day of each month starting January 1, cumulative inflow into Lake Mendocino would 
be evaluated monthly through October 1 for a total of ten condition evaluation dates each year 
determining the Flow Schedule for each reach. Cumulative inflow into Lake Mendocino is the 
calculated algebraic sum of releases from Lake Mendocino, increases in the storage in Lake 
Mendocino, and evaporation from Lake Mendocino beginning October 1 of the previous year. 
The Lake Mendocino Inflow Condition (Inflow Condition) determined at each evaluation date 
sets the Flow Schedule for the Upper Russian River, Lower Russian River, and Dry Creek. The 
Inflow Condition is evaluated based on cumulative inflow thresholds. For the cumulative inflow 
condition evaluations that occur January 1 through March 1, cumulative inflow into Lake 
Mendocino beginning October 1 of the previous year would be compared to a maximum inflow 
limit (Cumulative Inflow Limit). If the cumulative inflow is greater than the Cumulative Inflow 
Limit, then the cumulative inflow calculation is set equal to the Cumulative Inflow Limit. The 
Cumulative Inflow Limit was developed to discount inflow that is not usable. Usable inflow is 
defined as inflow that would be stored for more than 30 days or released for beneficial use. 
Inflow that is not usable is inflow that would be stored in the reservoir for a short period, but due 
to flood control operations of Lake Mendocino would be released downstream to maintain flood 
space in the reservoir. 

As described in the “Development of the Russian River Hydrologic Index for the Fish Habitat 
Flows and Water Rights Project” included in Appendix C, the Cumulative Inflow Limit is a critical 
feature of the Russian River Hydrologic Index. Due to requirements of the flood operations at 
Lake Mendocino defined in the CVD Water Control Manual (USACE 1986a) and (USACE 
2004), the maximum reservoir storage level for water supply is 68,400 acre-feet from November 
1 to March 1, approximately 60 percent of the total reservoir storage capacity of 116,500 acre-
feet. Storage increases to 111,000 acre-feet from May 10 to October 1 during the dry season 
months based on reduced risk of flooding during this period. The water supply storage limit for 
the wet season months can mean that for certain wet winters much of the inflow into the Lake 
Mendocino cannot be stored for water supply purposes, but instead is released during flood 
operations. This can be problematic if a wet winter is followed by a dry spring with very little 
rainfall and therefore low inflow into Lake Mendocino past March 1. This would create reservoir 
storage levels more consistent with dry year patterns. Due to these operational constraints, the 
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Figure 3-8. Russian River Hydrologic Index. Minimum instream flow schedules in Upper Russian River, Lower Russian River, and Dry 
Creek are determined by Lake Mendocino Cumulative Inflow Condition beginning January 1 and continuing to October 1. Beginning 
June 1, the Upper Russian River Flow Schedule is determined by both Lake Mendocino Cumulative Inflow Condition and Lake 
Mendocino Storage Condition. 
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Cumulative Inflow Limit is designed to cap the calculation of cumulative inflow to Lake 
Mendocino to a maximum level that better represents actual usable inflow into the reservoir. 
Without the maximum limit, the calculation of Lake Mendocino cumulative inflow could reach 
very high levels during wet winters, triggering Schedule 1 minimum instream flow requirements 
that cannot be sustained if an extended dry period persists after March 1 of that year. 

To determine the appropriate Inflow Condition, the cumulative inflow into Lake Mendocino first 
must be calculated. Cumulative inflow into Lake Mendocino would be calculated as the daily 
accumulation beginning on October 1 of the sum for each day of the releases from Lake 
Mendocino, increases in storage in Lake Mendocino and evaporation from Lake Mendocino that 
occurred on that day. Under certain circumstances, the calculation of cumulative inflow would 
be adjusted on January 1, February 1 or March 1 of each year. Such adjustments would be 
made if the calculated cumulative inflow into Lake Mendocino exceeds the Cumulative Inflow 
Limit value listed below for the applicable date: 

 22,100 acre-feet as of January 1 
 37,500 acre-feet as of February 1 
 54,500 acre-feet as of March 1 

If any such exceedance occurs, then cumulative inflow into Lake Mendocino for that date that 
would be used to determine the appropriate Inflow Condition number would be set to equal the 
Cumulative Inflow Limit value listed above for that date. 

 The Lake Mendocino Cumulative Inflow Condition would be determined by the following 
thresholds:Inflow Condition 1 exists whenever Inflow Conditions 2, 3, 4, or 5 do not exist, 
except in the months of January, February, and March, when it only exists if cumulative 
inflow to Lake Mendocino beginning on October 1 of each year, exceeds or is equal to 
the following cumulative inflow limit value: 
o 22,100 acre-feet as of January 1 
o 37,500 acre-feet as of February 1 
o 54,500 acre-feet as of March 1 

 Inflow Condition 2 exists when cumulative inflow to Lake Mendocino beginning on 
October 1 of each year is less than the following amount for the applicable month and 
greater than the applicable amount for Inflow Condition 3: 
o 22,100 acre-feet as of January 1 
o 37,500 acre-feet as of February 1 
o 54,500 acre-feet as of March 1 
o 64,100 acre-feet as of April 1 
o 73,200 acre-feet as of May 1 
o 80,600 acre-feet as of June 1 
o 87,100 acre-feet as of July 1 
o 93,500 acre-feet as of August 1 
o 99,800 acre-feet as of September 1 
o 105,000 acre-feet as of October 1 
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 Inflow Condition 3 exists when cumulative inflow to Lake Mendocino beginning on 
October 1 of each year is less than the following amount for the applicable month and 
greater than the applicable amount for Inflow Condition 4: 
o 13,000 acre-feet as of January 1 
o 24,900 acre-feet as of February 1 
o 42,100 acre-feet as of March 1 
o 56,400 acre-feet as of April 1 
o 63,200 acre-feet as of May 1 
o 70,200 acre-feet as of June 1 
o 74,600 acre-feet as of July 1 
o 79,400 acre-feet as of August 1 
o 82,600 acre-feet as of September 1 
o 86,700 acre-feet as of October 1 

 Inflow Condition 4 exists when cumulative inflow to Lake Mendocino beginning on 
October 1 of each year is less than the following amount for the applicable month and 
greater than the applicable amount for Inflow Condition 5: 
o 10,800 acre-feet as of January 1 
o 18,000 acre-feet as of February 1 
o 31,900 acre-feet as of March 1 
o 50,200 acre-feet as of April 1 
o 55,700 acre-feet as of May 1 
o 62,200 acre-feet as of June 1 
o 66,600 acre-feet as of July 1 
o 70,700 acre-feet as of August 1 
o 74,900 acre-feet as of September 1 
o 78,600 acre-feet as of October 1 

 Inflow Condition 5 exists when cumulative inflow to Lake Mendocino beginning on 
October 1 of each year is less than the following amount for the applicable month: 
o 10,500 acre-feet as of January 1 
o 13,700 acre-feet as of February 1 
o 19,500 acre-feet as of March 1 
o 23,900 acre-feet as of April 1 
o 32,700 acre-feet as of May 1 
o 37,700 acre-feet as of June 1 
o 40,000 acre-feet as of July 1 
o 42,000 acre-feet as of August 1 
o 44,000 acre-feet as of September 1 
o 44,000 acre-feet as of October 1 

 The Inflow Condition would be determined on the first day of each month from January 
through October. The Inflow Condition for November and December shall be the same 
as the Inflow Condition for the preceding October. 
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Lake Mendocino Storage Condition 
As described previously, beginning June 1, the Upper Russian River Flow Schedule would be 
determined by both the Inflow Condition and the Lake Mendocino Storage Condition (Storage 
Condition). On the first day of each month from June 1 through December 1, the Storage 
Condition would be determined by evaluating storage in Lake Mendocino against storage 
condition thresholds. The storage condition thresholds would be used to set the Upper Russian 
River Flow Schedule if the flow schedule determined by the Storage Condition alone is greater 
(is drier) than the schedule determined by Inflow Condition. For the evaluation dates from June 
1 through September 1, the Storage Condition can adjust the Upper Russian River Flow 
Schedule only one schedule higher (drier) than the value of the Inflow Condition. The evaluation 
of Lake Mendocino storage from June 1 to October 1 would allow for changes in Upper Russian 
River Flow Schedules to respond to variability in downstream demands. The evaluation of 
storage from November 1 to December 1 would allow for changes in Upper Russian River Flow 
Schedules to respond to years with low fall/early winter rainfall. 

The Storage Condition could only increase the Upper Russian River Flow Schedule by one 
schedule over that determined by the Inflow Condition from June 1 to September 1. For 
example, if on June 1 the Inflow Condition is level 1 and the Storage Condition is level 3, the 
Flow Schedule for the Upper Russian River would be set to Schedule 2 for June 1. This 
schedule restriction is to ensure that the flow schedules for the Upper Russian River, the Lower 
Russian River and Dry Creek stay aligned to prevent and limit excessive releases from Warm 
Springs Dam that could result in violation of the Incidental Take Statement for dam releases 
established in the Russian River Biological Opinion.  

As described in the “Development of the Russian River Hydrologic Index for the Fish Habitat 
Flows and Water Rights Project” included in Appendix C, from October 1 to December 1, 
Storage Condition could set the Flow Schedule for the Upper Russian River multiple schedules 
above the Inflow Condition, but can only do so at a rate of one schedule per month. For 
example, if Inflow Condition is level 1 on October 1, Storage Condition is level 4 and the 
September 1 Upper Russian River Flow Schedule was a Schedule 2, then the October 1 Flow 
Schedule would be set to Schedule 3. Moving on to the next month for this example, if the 
November 1 Storage Condition remained at a level 4 or higher, then the November 1 Flow 
Schedule would be Schedule 4. This change in restriction for this period is to respond to those 
years with late rainfall to allow increases in flow schedule (reductions in minimum instream flow 
requirements) in the Upper Russian River to reduce releases from Coyote Valley Dam and 
conserve storage in Lake Mendocino. This component is especially important should the late 
onset of rainfall actually be the beginning of a long-period drought when conservation of storage 
in Lake Mendocino would become critically important. 

The Lake Mendocino Storage Condition would be determined by the following thresholds: 

 Storage Condition 1 exists whenever Storage Conditions 2, 3, 4, or 5 do not exist. 
 Storage Condition 2 exists when water in storage in Lake Mendocino is less than the 

following amount for the applicable month and greater than the applicable amount for 
Storage Condition 3: 
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o 78,900 acre-feet on June 1 
o 76,100 acre-feet on July 1 
o 70,400 acre-feet on August 1 
o 64,600 acre-feet on September 1 
o 58,500 acre-feet on November 1 
o 54,500 acre-feet on October 1 
o 54,400 acre-feet on December 1 

 Storage Condition 3 exists when water in storage in Lake Mendocino is less than the 
following amount for the applicable month and greater than the applicable amount for 
Storage Condition 4: 
o 73,500 acre-feet on June 1 
o 70,700 acre-feet on July 1 
o 65,100 acre-feet on August 1 
o 60,200 acre-feet on September 1 
o 54,200 acre-feet on October 1 
o 50,000 acre-feet on November 1 
o 51,550 acre-feet on December 1 

 Storage Condition 4 exists when water in storage in Lake Mendocino is less than the 
following amount for the applicable month and greater than the applicable amount for 
Storage Condition 5: 
o 70,000 acre-feet on June 1 
o 66,800 acre-feet on July 1 
o 61,200 acre-feet on August 1 
o 55,500 acre-feet on September 1 
o 49,100 acre-feet on October 1 
o 45,700 acre-feet on November 1 
o 45,600 acre-feet on December 1 

 Storage Condition 5 exists when water in storage in Lake Mendocino is less than the 
following amount for the applicable month: 
o 67,100 acre-feet on June 1 
o 62,800 acre-feet on July 1 
o 57,000 acre-feet on August 1 
o 50,600 acre-feet on September 1 
o 45,700 acre-feet on October 1 
o 40,800 acre-feet on November 1 
o 41,700 acre-feet on December 1 

 Water in Lake Mendocino storage is the calculated total volume of water in storage 
below elevation 749.0 feet in Lake Mendocino, including dead storage.22 This elevation 
refers to the National Geodetic Vertical Datum of 1929. The calculation of the amount of 
water in Lake Mendocino storage would use the most recent reservoir volume survey 
made by the U. S. Geological Survey, U. S. Army Corps of Engineers, or other 
responsible agency. 

                                                 
22 Dead storage is capacity in a reservoir from which stored water cannot be evacuated by gravity. 
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 The Storage Condition for each month during January through May would be the same 
as the Inflow Condition for the same month and that condition would be used to set the 
applicable Flow Schedule. 

 The Storage Condition for June through December would be determined on the first day 
of each of those months. 

 For June through September, if the Storage Condition number is greater than the Inflow 
Condition number for the same month, then the applicable Flow Schedule number would 
be set equal to the Inflow Condition number plus one; otherwise, the applicable Flow 
Schedule number would be set equal to the Inflow Condition number. 

 For October through December, if the Storage Condition number is greater than Inflow 
Condition number, then the applicable Flow Schedule number would be set equal to the 
Storage Condition number for that month, but no greater than the Flow Schedule 
number for the previous month plus one; otherwise, the applicable Flow Schedule 
number would be set equal to the Inflow Condition number. 

The proposed Russian River Hydrologic Index was developed to maximize the occurrence of 
instream flow conditions favored for salmonid habitat and other beneficial uses; and to reliably 
provide releases from Lake Mendocino and Lake Sonoma for a 1-in-100 year drought scenario. 
The Lake Mendocino Inflow Condition thresholds and Lake Mendocino Storage Condition 
thresholds were developed to maximize the occurrence of Flow Schedule 1 and minimize the 
occurrence of Flow Schedule 5. Schedule 1 flows are considered to provide the range of flows 
that would improve conditions for juvenile steelhead and coho salmon rearing habitat in the dry 
season and spawning and migration habitat for the remainder of the year, as well as to improve 
conditions for fall-run Chinook salmon migration. Schedule 5 flows are the least favorable for 
aquatic habitat and other beneficial uses and were designed to only occur during the most 
critically dry periods. The “Development of the Russian River Hydrologic Index for the Fish 
Habitat Flows and Water Rights Project” included in Appendix C provides details regarding the 
development of the Russian River Hydrologic Index, including the occurrence of minimum 
instream flow schedules under the Proposed Project and resiliency to drought conditions. 

Determination of the watershed’s hydrologic condition through the use of a hydrologic index that 
schedules minimum instream flow requirements establishes the percentage of occurrence of the 
various minimum instream flow schedules across the full range of expected hydrology. The 
intent of a hydrologic-based index is to characterize the water supply conditions for meeting 
minimum instream flow requirements. If the hydrologic index triggers flow schedules that are not 
matched with the water supply system’s ability to meet the required flows, the system will run 
out of water and the flows will not be met or temporary reductions in the required flows must be 
made. 

3.6.2 Minimum Instream Flows for Steelhead and Salmon 
The Russian River Biological Opinion determined that reducing minimum instream flows in the 
Upper Russian River during Normal years would enhance the quantity and quality of rearing 
habitat for steelhead in the Russian River between the confluence of the East Fork Russian 
River and Cloverdale, the reach that typically supports suitable summer water temperatures for 
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rearing juvenile steelhead (NMFS 2008). The Russian River Biological Opinion also concluded 
that conservation of the cold water pool in Lake Mendocino would increase the likelihood that 
water released from the reservoir would remain suitably cool for rearing steelhead through the 
summer and help ensure that sufficient flow could be released to facilitate upstream migration of 
fall run Chinook salmon (NMFS 2008). The Russian River Biological Opinion also determined 
that artificially high inflows into the Russian River estuary interfere with the normal processes 
that discharge river flow through or over the barrier beach to the ocean and that changing 
minimum instream flow requirements would enhance the prospects of enhancing salmonid 
estuarine rearing habitat. 

These objectives were incorporated in the evaluation of a range of minimum instream flow 
alternatives and development of the proposed hydrologic index (see Chapter 7, “Alternatives”). 
Meeting these objectives requires balancing reservoir operations and water supply releases 
(operational feasibility) that meet demands downstream while meeting objectives for rearing 
habitat in the summer months, spawning habitat, particularly for Chinook salmon, in the fall, and 
reservoir and flow reliability. 

3.6.4 Other Requested Changes to Water Right Permits 

Petitions for Extensions of Time to Complete Full Beneficial Use of 
Water 
The Water Agency’s existing water right Permits 12947A, 16596, 12949, and 12950 specify a 
deadline of December 1, 1999, for the full application of water to beneficial use. In 1999, the 
Water Agency filed a petition to extend this deadline to December 1, 2020. The highest 
diversion and use prior to 1999 was 65,110 AFY for Water Year 1997, and the overall highest 
diversion and use historically occurred in Water Year 2004 and totaled 68,994 AFY. The Water 
Agency’s significantly lower Russian River diversions during recent years is because of the 
Water Agency’s and its contractors’ successful water conservation, recycled water use, and 
groundwater conjunctive use programs and the downturn in the economy. Further details on this 
topic are provided in Chapter 4, Environmental Setting. 
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Table 3-2. Russian River Hydrologic Index with Upper Russian River, Lower Russian River, and Dry Creek Minimum Instream Flow 
Schedules [cubic feet per second (cfs)], Lake Mendocino Cumulative Inflow Condition [cumulative inflows into Lake Mendocino (acre-
feet)], and Lake Mendocino Storage Condition [storage condition thresholds (acre-feet)]. Upper Russian River, Lower Russian River, 
and Dry Creek Flow Schedules determined by Lake Mendocino Cumulative Inflow Condition beginning January 1 and continuing to 
October 1. Beginning June 1 to December 1, the Upper Russian River Flow Schedule determined by both Lake Mendocino Cumulative 
Inflow Condition and the Lake Mendocino Storage Condition. 

Minimum Instream Flow Schedules 
East Fork Russian River (from Coyote Valley Dam to its confluence with the Russian River) 
The minimum instream flow shall be 25 cfs at all times. 
 
Upper Russian River (between the East Fork Russian River and confluence with Dry Creek) Minimum Instream Flow Schedules 1 through 5 (cfs) 
Flow Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct  

1-15 
Oct  
16-31 

Nov Dec 

1 (Wettest) 105 105 105 105 105 105 105 105 105 105 105 105 105 
2 105 105 105 105 85 85 85 85 85 85 105 105 105 
3 100 100 100 100 65 65 65 65 65 65 100 100 100 
4 70 70 70 70 45 45 45 45 45 45 45 70 70 
5 (Driest) 25 25 25 25 25 25 25 25 25 25 25 25 25 
 
Lower Russian River (from the Russian River confluence with Dry Creek to the Pacific Ocean) Minimum Instream Flow Schedules 1 through 5 (cfs) 
Flow Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct  

1-15 
Oct  
16-31 

Nov Dec 

1 (Wettest) 135 135 135 135 70 70 70 70 70 70 135 135 135 
2 135 135 135 135 70 70 70 70 70 70 135 135 135 
3 135 135 135 135 70 70 70 70 70 70 135 135 135 
4 85 85 85 85 50 50 50 50 50 50 85 85 85 
5 (Driest) 35 35 35 35 35 35 35 35 35 35 35 35 35 
 
Dry Creek (from Warm Springs Dam to its confluence with the Russian River) Minimum Instream Flow Schedules 1 through 5 (cfs) 
Flow Schedule 

Jan Feb Mar Apr May Jun Jul Aug Sep 
Oct  
1-15 

Oct  
16-31 Nov Dec 

1 (Wettest) 75 75 75 75 50 50 50 50 50 50 105 105 105 
2 75 75 75 75 50 50 50 50 50 50 105 105 105 
3 75 75 75 50 50 50 50 50 50 50 75 75 75 
4 75 75 75 50 50 50 50 50 50 50 75 75 75 
5 (Driest) 75 75 75 50 50 50 50 50 50 50 75 75 75 
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Table 3-2 (continued). 
Lake Mendocino Cumulative Inflow Condition1 - Cumulative Inflow to Lake Mendocino Thresholds (acre-feet) 
Inflow Condition Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1 Sep 1 Oct 1 Conditions 

prevailing on Oct 1 
apply through Dec 
31 

1 (Cumulative Inflow 
Limit, Wettest) 

22,100 37,500 54,500        

2 22,100 37,500 54,500 64,100 73,200 80,600 87,100 93,500 99,980 105,000 
3 13,000 24,900 42,100 56,400 63,200 70,200 74,600 79,400 82,600 86,700 
4 10,800 18,000 31,900 50,200 55,700 62,200 66,600 70,700 74,900 78,600 
5 (Driest) 10,500 13,700 19,500 23,900 32,700 37,700 40,000 42,000 44,000 44,000 
1 The Inflow Condition would be determined on the first day of each month from January through October. Cumulative inflow to Lake Mendocino is the calculated algebraic sum of releases from Lake 
Mendocino, increases in the storage in Lake Mendocino, and evaporation from Lake Mendocino beginning on October 1 through the evaluation date. Inflow Condition 1 exists whenever Inflow Conditions 2, 
3, 4, or 5 do not exist, except in the months of January 1, February 1, and March 1 when it only exists if cumulative inflow exceeds or is equal to the cumulative inflow limit. Inflow Condition 2, 3, 4, or 5 
exists if cumulative inflow is less than the identified value on the first day of each month. The Inflow Condition for November and December shall be the same as the Inflow Condition for the preceding 
October. 

 
Storage Condition2 - Lake Mendocino Storage Thresholds (acre-feet)3 
Storage Condition Jun 1 Jul 1 Aug 1 Sep 1 Oct 1 Nov 1 Dec 1 
1 (Wettest)        
2 78,900 76,100 70,400 64,600 58,500 54,500 54,400 
3 73,500 70,700 65,100 60,200 54,200 50,000 51,550 
4 70,000 66,800 61,200 55,500 49,100 45,700 45,600 
5 (Driest) 67,100 62,800 57,000 50,600 45,700 40,800 41,700 
2 Sets minimum instream flow requirement on the Upper Russian River only. Storage condition is evaluated on the first day of each month from June 1 to December 1. Flow schedule determined by Storage 
Condition cannot be less than that determined by Inflow Condition. If the Storage Condition designation is less than the Inflow Condition, then the Upper Russian River Flow Schedule shall be set equal to 
the Inflow Condition. Flow Schedule determined by Storage Condition cannot be greater than one schedule above Inflow Condition from June 1 through September 1. If Storage Condition is greater than the 
Inflow Condition for the evaluation months of June 1 through September 1, then the Upper Russian River Flow Schedule shall be set equal to one schedule greater than the Inflow Condition. For October 
through December, if the Storage Condition number is greater than Inflow Condition number, then the applicable Flow Schedule number would be set equal to the Storage Condition number for that month, 
but no greater than the Flow Schedule number for the previous month plus one; otherwise, the applicable Flow Schedule number would be set equal to the Inflow Condition number. 
3 Estimated water supply storage space is the calculated reservoir volume below elevation 749.0 feet in Lake Mendocino. The elevation refers to the National Geodetic Vertical Datum of 1929. The 
calculation shall use the most recent reservoir volume survey made by the U.S. Geological Survey, U.S. Army Corps of Engineers, or other responsible agency.
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The Water Agency anticipates that total diversions under its water right permits will increase 
over time, even with water conservation, recycled water use, and groundwater conjunctive use, 
because of population and economic growth in Water Agency’s service area. The Water Agency 
therefore has filed a petition to extend the current the beneficial use deadline to 2040. 

The Water Agency’s wholesaler 2015 UWMP (Brown and Caldwell 2016) concluded that, with 
the savings expected from water conservation, recycled water and groundwater conjunctive 
use, and based on the water demand projections described in the 2015 UWMP, the annual 
diversion and re-diversion limit of 75,000 AFY in the Water Agency’s water right permits may be 
exceeded in 2035 (Brown and Caldwell 2016). The Water Agency estimates that this limit will be 
exceed by about 117 AFY in 2035 and by almost 1,000 AFY in 2040. 

Demand Analysis 
The 2015 UWMP includes a detailed projection of future water demand through 2040. The 
demand analysis used to make this projection considered projected future demographics, 
historical water use characteristics, contractor use of recycled water and local water supplies, 
alternative levels of water conservation efforts, and resulting water demand projections. The 
projections were made considering the effects of the reductions in water use that would result 
from new plumbing code requirements, current and future water conservation efforts, and future 
recycled water projects. The Water Agency coordinated with its water contractors and MMWD 
as they developed population and water demand projections through 2040 as part of their urban 
water management plans.23  The projections of water demands presented in the Water 
Agency’s 2015 UWMP include the combined results of these individual evaluations. Population 
and employment forecasts were developed by each of the Water Agency’s contractors and 
transmission system customers and provided to the Agency. The Water Agency developed 
population and water demand projections for other water transmission system customers and 
Russian River customers that are not required to prepare urban water management plans. With 
the exception of the City of Healdsburg, the projected demands for these customers were 
evaluated by considering the historical total demands and Water Agency deliveries to each 
customer and developing projected deliveries through 2040 based on changes in projected 
service population. Using the ‘ABAG Projections 2009 by Census Tract’ dataset, the population 
growth rates for the customer service areas were estimated based on analyses of the 
overlapping census tracts. The estimated future annual diversions by the City of Healdsburg 
under the Water Agency’s water rights were based on discussions with the City of Healdsburg 
and the fact that the Water Agency’s water supply contract with the City primarily is to provide a 
backup water supply. 

Future Demands 
The modeled estimated future demands of the Water Agency’s water contractors and other 
Water Agency customers from the Russian River are estimated to be approximately 75,565 AFY 
through 2040 (Brown and Caldwell 2016). Table 3-7 provides a summary of projected future 
demands through 2040. 

                                                 
23  Water contractors that provided population and water demand projections to the Water Agency include the Cities of Santa Rosa, 
Petaluma, Rohnert Park, Cotati, and Sonoma, the Town of Windsor, and the North Marin and Valley of the Moon Water Districts. 
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Table 3-3. Future Water Agency Russian River Demands modeled in 2015 Urban Water 
Management Plan. 

Year Demand (acre-feet) 
2020 66,260 
2025 70,309 
2030 73,011 
2035 75,117 
2040 75,987 

 

The 2015 UWMP states that additional water supply projects will be needed to meet projected 
future demands. Additional projects could include obtaining additional water right permits or 
petitioning to modify terms of existing water right permits, new water supply diversion facilities, 
and transmission system projects necessary to convey additional amounts of water. The UWMP 
states that the near-term demand projections are conservative estimates and the growth rate of 
water demand may be lower. The potential need to increase the 75,000 AFY diversion and re-
diversion limit in the Water Agency’s water right permits and the need for future projects will be 
reevaluated in the Water Agency’s 2020 UWMP and in each subsequent UWMP as necessary. 
See Chapter 6, “Other Statutory Requirements” for additional discussion of the potential effects 
of extending the deadline for beneficial use. 

Petition to Add Additional Authorized Points of Diversion 
The Water Agency has agreements with specific entities that authorize them to divert water from 
the Russian River under the Water Agency’s water right permits using their own facilities. These 
entities are the City of Healdsburg, Town of Windsor/Windsor Water District, Camp Meeker 
Recreation and Park District, and Occidental Community Services District. These agreements 
are described in Section 3.3.7, Water Supply Agreements. The Water Agency’s agreements 
with these customers require them to use any water right they have before using the Water 
Agency’s water rights. The agreements with Town of Windsor and Occidental CSD require the 
Water Agency to file petitions with the SWRCB for changes to the Water Agency’s water right 
permit that will allow these Russian River customers to divert water from the Russian River at 
specific points of diversion under the Water Agency’s permits. The Water Agency petitioned the 
SWRCB to authorize the addition of the Occidental CSD and Town of Windsor points of 
diversion in October 2002 and May 2004, respectively. Both petitions are still pending before the 
SWRCB. The Water Agency’s agreement with the Occidental CSD will become effective when 
the SWRCB approves the petition to add the Occidental CSD point of diversion. 

The addition of the Occidental CSD’s point of diversion would add one new point of diversion 
and re-diversion to the Water Agency’s water right permits. This is an existing point of diversion 
and re-diversion that is located at California Coordinate System, Zone 2, North 292,580 and 
East 1,711,590. The existing point of diversion is located adjacent to the Camp Meeker 
Recreation and Park District well in the town of Monte Rio, Sonoma County. Occidental CSD is 
currently provided water through an agreement with Camp Meeker Recreation and Park District. 
The SWRCB authorization of the petition would result in the Water Agency’s agreement with 
Occidental CSD becoming effective and would allow Occidental CSD to take and the Water 
Agency to provide water to the Occidental CSD under the Water Agency’s Permits 16596, 
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12947A, 12949, and 12950. The point of diversion is an existing offset well (Occidental Town 
Well No. 1), which diverts underflow of the Russian River. The well is approximately 90 feet 
deep. Water would be delivered to the Occidental CSD’s existing distribution system through 
Camp Meeker Recreation and Park District’s existing system. The Occidental CSD prepared an 
Initial Study and Mitigated Negative Declaration for the point of diversion and associated 
construction on April 12, 2002. The Water Agency filed a Notice of Determination as a 
responsible agency on April 23, 2002, for its agreement with Occidental CSD and the point of 
diversion. The Occidental CSD Initial Study and Mitigated Negative Declaration approved on 
April 18, 2002, is hereby incorporated by reference into the Fish Flow Project EIR (Pacific 
Municipal Consultants 2002). 

The addition of the Town of Windsor points of diversion would add two existing points of 
diversion and re-diversion at Town of Windsor Well No. 10 and Well No. 11 to the authorized 
points of diversion in the Water Agency’s water right permits. The existing Windsor Well No. 10 
is located at California Coordinate System, Zone 2, North 324,968 East 1,755,519. The existing 
Windsor Well No. 11 is located at California Coordinate System, Zone 2, North 324,878 East 
1,755,480. The petition filed in 2004 also requested renaming Windsor Well No. 6 to Windsor 
Well No. 9 and to correct the coordinates of Windsor Well Nos. 7, 8, and 9 that are listed in the 
Water Agency’s permits. 

The two points of diversion and re-diversion are located adjacent to the Town of Windsor’s well 
field near Eastside Road in Sonoma County. Approval of this petition would allow the Town of 
Windsor to take, and the Water Agency to provide, water under the Water Agency’s Permits 
16596, 12947A, 12949, and 12950. The Town of Windsor prepared two CEQA documents for 
the construction and operation of these wells: Mitigated Negative Declaration, Russian River 
Water Supply Facility Improvements: Well 10 and Emergency Generator (approved April 11, 
2011), and Mitigated Negative Declaration, Russian River Water Supply Facility Improvements: 
Well 11 (approved March 17, 2004). The Town of Windsor’s Mitigated Negative Declaration, 
Russian River Water Supply Facility Improvements: Well 10 and Emergency Generator 
(approved April 11, 2011) (Brelje and Race Engineers 2001), and Mitigated Negative 
Declaration, Russian River Water Supply Facility Improvements: Well 11 (approved March 17, 
2004) (Brelje and Race Engineers 2004) are hereby incorporated by reference. 

3.7 Project Alternatives to be Considered 
This EIR considers the Proposed Project, as well as the No Project 1 Alternative and No Project 
2 Alternative. 

The No Project 1 Alternative is comprised of the hydrologic index and minimum instream flow 
requirements required by the Water Agency’s existing water right permits as approved by the 
SWRCB’s Decision 1610 and the 75,000 acre-foot per year water right demand. These are 
described in Section 3.3.4 and shown in Figure 3-4. 

The No Project 2 Alternative is comprised of the hydrologic index and minimum instream flow 
requirements included in the Water Agency’s existing water right permits as approved by the 
SWRCB’s Decision 1610 and the 75,000 acre-foot per year water right demand. This alternative 
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incorporates the Russian River Biological Opinion’s temporary changes to minimum instream 
flow requirements as described in Section 3.5 and shown in Figure 3-6. These minimum 
instream flow requirements would apply from May 1 to October 15 and are 125 cfs in the Upper 
Russian River under Normal and Normal-Dry Spring 1 conditions and 70 cfs in the Lower 
Russian River under Normal conditions. The hydrologic index and all other minimum instream 
flow requirements would be the same as the Water Agency’s existing water right permits as 
approved by the SWRCB’s Decision 1610. 

These alternatives, and a comparison of advantages and disadvantages, are described in detail 
in Chapter 7, “Alternatives.” 
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CHAPTER 4.0 Introduction to 
Environmental Setting, Impacts, and 
Mitigation Measures 
4.0.1. Introduction 
The purposes of the Environmental Setting, Impacts, and Mitigation Measures (ESIM) section 
are to: provide the reader with background information on the environmental setting in the Fish 
Habitat Flows and Water Rights Project (Fish Flow Project) area; explain the methodology used 
to determine project impacts; disclose the environmental impacts associated with the project; 
and present potential mitigation measures to either reduce or avoid project impacts. For the 
reader to understand the information presented in this chapter, it may be necessary to refer to 
Chapter 3, "Background and Project Description." 

The ESIM chapter consists of Chapters 4.1 through 4.10. The sub-chapters discuss the 
following resource categories: Hydrology; Water Quality; Fisheries Resources; Vegetation and 
Wildlife; Recreation; Energy; Cultural Resources; Greenhouse Gas Emissions and Climate 
Change; Aesthetics, and Public Services and Utilities. 

4.0.2 California Environmental Quality Act 
Requirements 
The State California Environmental Quality Act (CEQA) Guidelines, Section 15125, require that 
an Environmental Impact Report (EIR) include a description of the environment in the vicinity of 
the project as it exists before the commencement of the proposed project, from both a local and 
regional perspective. Section 15125 further states that the description will be no longer than is 
necessary for an understanding of the significant impacts of the proposed project. 

The State CEQA Guidelines Section 15126 states that all phases of a project must be 
considered when evaluating its impact on the environment, and that an EIR must identify and 
focus on the potentially significant environmental effects of the proposed project. It also requires 
that mitigation measures that could minimize significant adverse impacts be described. 

4.0.3 Environmental Setting Background Information 
In general, the majority of physical environmental impacts of the Fish Flow Project would occur 
at Lake Mendocino and Lake Sonoma, in and along the Russian River downstream of Coyote 
Valley Dam to the Pacific Ocean, in and along Dry Creek downstream of Warm Springs Dam, 
and in the Water Agency’s or its contractors’ service areas in Sonoma and Marin counties. 

General background information on the Russian River watershed is presented here to avoid 
repeating the same background information in each sub-chapter. A watershed location map is 
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included as Figure 4.0-1. Where necessary for the reader to understand the project impacts, this 
background information is further described in the sub-chapters. 

Russian River Watershed 
The Russian River originates in central Mendocino County, approximately 15 miles north of 
Ukiah. The Russian River watershed drains an area of approximately 1,485 square miles, 
including much of Sonoma and Mendocino counties. The Russian River flows into the Pacific 
Ocean at Jenner, about 20 miles west of Santa Rosa. The main channel of the river is 
approximately 110 miles long and runs generally southward from its headwaters near Redwood 
and Potter valleys to Forestville, where the channel’s direction changes to generally westward 
as the river crosses a part of the Coast Range. Principal tributaries of the Russian River are the 
East Fork Russian River, Big Sulphur Creek, Maacama Creek, Dry Creek, Mark West Creek, 
and Austin Creek. Near the community of Duncans Mills, the lower section of the Russian River 
becomes an estuary (Russian River Estuary), where the tidal influence of the Pacific Ocean 
causes ocean water to mix with Russian River water, forming estuarine conditions. 

The Russian River Estuary may close throughout the year as a result of a barrier beach forming 
across the mouth of the Russian River. Although closures may occur at any time of the year, the 
mouth usually closes during the spring and fall. Closures result in ponding of the Russian River 
behind the barrier beach and, as water surface levels rise in the Estuary, flooding may occur. 
Natural breaching events occur when estuary water surface levels exceed the capability of the 
barrier beach to impound water, causing erosion of the barrier beach and creation of a tidal 
channel that reconnects the Russian River to the Pacific Ocean. The barrier beach has been 
artificially breached for decades; first by local citizens, then the County of Sonoma Public Works 
Department, and, since 1995, by the Water Agency, to alleviate potential flooding of low-lying 
properties along the Estuary. 

The Water Agency adaptively manages the Russian River Estuary with the objectives of 
enhancing summer rearing habitat for juvenile salmonids and managing estuary water levels to 
minimize flood hazard during the lagoon management season from May 15 to October 15. 

Climate 
Climate in the Russian River watershed is influenced by the watershed’s proximity to the Pacific 
Ocean. As for much of the California coastal area, the year is divided into wet and dry seasons. 
Approximately 93 percent of the annual precipitation normally falls during the wet season, 
October to May, with a large percentage of the rainfall typically occurring during three or four 
major winter storms. These major storms often come in the form of an Atmospheric River, which 
is the horizontal transport of large amounts of water vapor through the atmosphere along a 
narrow corridor. Although brief, Atmospheric Rivers can produce 30 to 50 percent of the 
regions, annual precipitation during a few days (http://www.esrl.noaa.gov/psd/atmrivers/). 
Winters are cool, but below-freezing temperatures seldom occur. Summers are warm and dry. A 
significant part of the region is subject to marine influence and fog intrusion. Prevailing winds 
are from the west and southwest. 
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Climatic conditions vary across different portions of the watershed. Average annual precipitation 
is as high as 80 inches in the mountainous coastal region of the watershed, and 20 to 30 inches 
in the valleys where the majority of the water users are located. Precipitation varies significantly 
from season to season, which results in a large amount of variability in flows in the Russian 
River. Based on historical estimates of unimpaired flow developed by the United State 
Geological Survey (USGS) , the estimated annual unimpaired flow at the Hacienda Gage has 
ranged from a low of approximately 66,000 acre-feet in 1977 to a high of 3,884,000 acre-feet in 
1983, with an average of 1,479,000 acre-feet per year (AFY) and a standard deviation of 
861,000 AFY (see Appendix C, Russian River Hydrologic Modeling for the Fish Habitat Flows 
and Water Rights Project). 
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Water Supply Operations 
In this EIR, the principal reaches of the Russian River and Dry Creek are described as follows: 
the East Fork Russian River is from Coyote Valley Dam to the confluence with the Russian 
River; the Upper Russian River is between the East Fork Russian River and the river’s 
confluence with Dry Creek; the Lower Russian River is from the Russian River’s confluence with 
Dry Creek to the Pacific Ocean; and Dry Creek is from Warm Springs Dam to its confluence 
with the Russian River. 

As described in Chapter 3, “Background and Project Description,” the Water Agency is the local 
sponsor for the two federal water supply and flood control reservoirs in the Russian River 
watershed. Coyote Valley Dam at Lake Mendocino is located on the East Fork Russian River 
near the City of Ukiah in Mendocino County (Figure 4.0-1). Warm Springs Dam at Lake Sonoma 
on Dry Creek is located near the City of Healdsburg in Sonoma County (Figure 4.0-1). The 
Water Agency, as local sponsor, partially financed the construction of Coyote Valley and Warm 
Springs dams under agreements with the U.S. Army Corps of Engineers (USACE). The Water 
Agency manages water supply storage within Lake Mendocino and Lake Sonoma to optimize 
the water supply yields of the reservoirs, and the Water Agency controls releases from the water 
supply pools1 of both reservoirs to maintain the minimum instream flow requirements specified 
in its water right permits and for downstream beneficial uses along the Upper Russian River, 
Lower Russian River, and Dry Creek, including diversions for domestic, municipal, industrial and 
agricultural purposes. Pacific Gas and Electric Company’s (PG&E) Potter Valley Hydroelectric 
Project (PVP), which includes Lake Pillsbury, diverts water from the Eel River watershed into 
the Russian River watershed, and some of this water flows into Lake Mendocino. The USACE 
manages flood control operations at Lake Mendocino and Lake Sonoma. 

The Water Agency makes water supply releases from Lake Mendocino and Lake Sonoma as 
necessary to comply with its water right permits, which implement the provisions of the State 
Water Resources Control Board’s (SWRCB) Decision 1610. The Decision 1610 hydrologic 
index and minimum instream flow requirements are described in Chapter 3, “Background and 
Project Description.” The Water Agency’s permits authorize diversions to storage in Lake 
Mendocino and Lake Sonoma, and re-diversions of water released from storage and direct 
diversions at points downstream. Collection of water into storage in Lake Mendocino’s water 
supply pool is authorized by the Water Agency’s water right Permit 12947A and collection of 
water into storage in Lake Sonoma’s water supply pool is authorized by the water right Permit 
16596. Additionally, these permits and Permits 12949 and 12950 authorize the Water Agency to 
directly divert water from the Russian River. These permits specify an overall limit on total direct 
diversions and re-diversions of 75,000 acre-feet per year (AFY). Additional information 
regarding the Water Agency’s water right permits and water supply agreements is provided in 
Chapter 3, “Background and Project Description.” 

During times of sufficient rainfall, when natural flows provide enough water to meet minimum 
instream flow requirements at downstream USGS gages (compliance points), the Water Agency 

1 The water supply pools in Lake Mendocino and Lake Sonoma are sometimes referred to a “water conservation 
pools.” 
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limits releases from the water supply pools in Lake Mendocino and Lake Sonoma to the 
amounts needed to meet minimum release requirements. For Lake Mendocino, there is a 25 
cubic feet per second (cfs) release requirement for minimum instream flows in the East Fork 
Russian River immediately downstream of the dam. For Lake Sonoma, the minimum releases 
are usually determined by Don Clausen fish hatchery requirements. 

During periods of insufficient unimpaired flow, the Water Agency must make releases of water 
from storage to ensure that the required minimum instream flows are maintained at compliance 
points along the Russian River and Dry Creek. In the spring and early summer, when there is 
typically contributing tributary flow, the Water Agency makes reservoir releases to meet 
minimum instream flow requirements at the closest compliance point downstream of each 
reservoir. For Coyote Valley Dam, the closest downstream compliance point is the confluence of 
the East Fork and the West Fork Russian River (the Forks), and for Warm Springs Dam this 
point is the USGS Dry Creek near Geyserville gage (Dry Creek Geyserville gage). As natural 
flows recede during the dry season, the minimum instream flow compliance points transition 
from upstream flow gages to gages further downstream. For Lake Mendocino the farthest 
downstream compliance point is the Healdsburg gage, and, for Lake Sonoma, the farthest 
downstream compliance point is the USGS Russian River at Guerneville gage (Hacienda gage).  

The Water Agency receives little information from other entities, such as other public water 
systems or agricultural diverters, to help determine the amounts of releases from Lake 
Mendocino and Sonoma. Instead, the Water Agency normally sets releases by frequently 
considering data from USGS gaging stations on the Russian River and Dry Creek, and by using 
the Water Agency’s understanding of how reach losses change both with forecasted weather 
conditions and seasonally. 

The Water Agency does not divert any water from the Russian River between Lake Mendocino 
and the Russian River’s confluence with Dry Creek, but the Water Agency does have an 
agreement that authorizes diversions by the City of Healdsburg from this reach under the Water 
Agency’s water right permits. The Water Agency diverts water from the Russian River at its 
Wohler and Mirabel diversion facilities near Forestville and conveys that water through its water 
transmission system to its customers. 

Lake Mendocino 
Lake Mendocino is located approximately 4 miles northeast of the City of Ukiah on the East 
Fork Russian River in Mendocino County, California, (Figure 4.0-1) and is created by Coyote 
Valley Dam. The watershed contributing to Lake Mendocino encompasses an area of 105 
square miles, which is approximately 7 percent of the Russian River watershed. The average 
annual inflow into Lake Mendocino is approximately 235,000 acre-feet per year, with a peak 
annual inflow of 443,000 acre-feet in 1983 and a minimum annual inflow of 60,000 acre-feet in 
1977. Inflow into the reservoir consists of unimpaired flows2 from the contributing watershed and 
water imported from the Eel River by the PVP. Unimpaired stream flows create most of the 

2 Unimpaired flows are the “natural” flows, unaffected by man-made influences like water diversions and reservoir 
operations. 
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Russian River flows downstream of Coyote Valley Dam to the Russian River’s confluence with 
Dry Creek during the rainy season (November through April). During the drier months of May 
through October, water released from Lake Mendocino storage provides most of the flows in the 
Russian River upstream of Dry Creek. Please see Chapter 3, "Background and Project 
Description," for more information on this reservoir and flood management and water supply 
operations. 

Lake Sonoma 
Lake Sonoma is located approximately 10 miles northwest of the City of Healdsburg in Sonoma 
County, California, on Dry Creek, a tributary to the Russian River. Lake Sonoma is created by 
Warm Springs Dam (Figure 4.0-1). The watershed contributing to Lake Sonoma encompasses 
an area of 130 square miles, which is approximately 9 percent of the Russian River watershed. 
The average annual inflow into Lake Sonoma is approximately 170,000 acre-feet per year, with 
a peak annual inflow of 392,000 acre-feet in 1995 and a minimum of 41,000 acre-feet in 2014. 
All of the reservoir inflows come from unimpaired flows. Please see Chapter 3, "Background and 
Project Description," for more information on this reservoir and flood management and water 
supply operations. 

Lake Pillsbury and Potter Valley Project 
As described in Chapter 3, “Background and Project Description,” PG&E’s PVP directly diverts 
Eel River water and re-diverts water released from storage in Lake Pillsbury, a reservoir created 
by the Scott Dam on the Eel River. These diversions and re-diversions occur 12 miles 
downstream from Scott Dam at Cape Horn Dam. The diverted water is conveyed through a 
diversion tunnel and penstocks to the Potter Valley Powerhouse, which is located in the Russian 
River watershed. Some of the water discharged from the powerhouse is diverted into canals 
from which the Potter Valley Irrigation District (PVID) receives water under a water supply 
agreement with PG&E and its own appropriative water rights license. PVID’s water supply 
contract with PG&E authorizes PVID to receive up to 50 cfs of flows from the PVP. The water 
discharged from the powerhouse that is not consumptively used by PVID flows down the East 
Fork Russian River into Lake Mendocino. The PVP has a maximum flow capacity of 
approximately 300 cubic feet per second (cfs) and a generation capacity of 9.4 megawatts 
(MW). PVP diversions and operations are regulated by a license issued to PG&E by the Federal 
Energy Regulatory Commission (FERC) and serve multiple purposes, including power 
generation, Potter Valley agricultural irrigation uses, and minimum instream flow releases into 
the East Fork Russian River.  

PG&E began operation of the PVP in accordance with its amended FERC license in 2006, and 
these new operations substantially reduced the amounts of PVP diversions compared to 
historical levels.3  Annual PVP diversions now average about 72,000 acre-feet, less than half 
the 1922-1992 average (SCWA, 2015). Changes in the seasonal timings of PVP diversions 
have also affected Lake Mendocino water storage reliability. Reduced inflows in the spring have 
contributed to declining water supply reliability of Lake Mendocino through the summer months 

3 FERC issued the license amendment to PG&E in 2004; however, the terms of the license were not interpreted and 
implemented fully until 2006. 
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(SCWA, 2015). As a result, the Water Agency has had to file several Temporary Urgency 
Change Petitions (TUCP) with the SWRCB to temporarily reduce the minimum instream flow 
requirements in the Water Agency’s water right permits as necessary to preserve water supply 
storage in Lake Mendocino for subsequent downstream beneficial uses. Please see Chapter 3, 
“Background and Project Description,” for more information on the PVP and TUCP filings. 

Russian River Diversions and Beneficial Use 
Hydrologic conditions in the Russian River watershed and the Water Agency’s water 
demands vary from year to year due to variations in weather (both precipitation and 
temperature), the economy, local land use activities (agricultural irrigation and frost 
protection), and diversions by other water users. Before 2007, Water Agency annual 
diversion volumes at the Wohler and Mirabel diversion facilities were often above 60,000 AF. 
Annual diversion volumes have trended downward since 2007. As described in Chapter 3, 
“Background and Project Description,” the Water Agency is a member of the Sonoma-Marin 
Saving Water Partnership (Partnership). As a member of the Partnership, the Water Agency 
collaborates with its wholesale customers to ensure that they implement the California Urban 
Water Conservation Council Best Management Practices, meet statewide conservation 
targets, and actively promote the efficient use of water in the region. Since 2005, the 
members of the Partnership have achieved a 30 percent reduction in per capita water use. In 
2009, the Water Conservation Act of 2009 (SBx7-7) established a statewide goal, known as 
20 x 2020, to reduce per capita water use 20 percent by the year 2020, with an interim goal 
of a 10 percent reduction by 2015. The Water Agency and its contractors have met both the 
2015 and 2020 goals. The Partnership anticipates continuing many of the established water 
use efficiency programs in the region, with a continued focus on minimizing system water 
loss, installing indoor water-efficient fixtures, and transforming landscapes to be locally, 
climate appropriate. 

Tables 4.0-1 and 4.0-2 provide summaries of the Water Agency’s maximum historical diversions 
under Permits 12947A, 12949, 12950, and 16596. As discussed in Chapter 3, “Background and 
Project Description,” water right Permit 12947A authorizes the Water Agency to collect up to 
122,500 AFY of water to storage in Lake Mendocino each year and Permit 16596 authorizes the 
Water Agency to collect up to 245,000 AFY of water to storage in Lake Sonoma each year. The 
authorized points of diversion and re-diversion in these permits include the Water Agency’s 
Wohler/Mirabel diversion facilities and diversion facilities of its Russian River Customers. The 
total of direct diversions and re-diversions under the Water Agency’s four permits (12947A, 
16596, 12949, and 12950) is limited to a maximum instantaneous rate of 180 cfs (116.3 million 
gallons per day (mgd)) and to a maximum annual rate of 75,000 acre-feet per water year. 
Because the Water Agency’s water conservation programs, recycled water use, and conjunctive 
use of groundwater all have substantially reduced the demands for surface-water supplies from 
the Water Agency, the Water Agency’s diversions have not yet reached either of these 
maximum authorized rates. 
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 Water  Water  Water 
  12949  Year 12950  Year 16596  Year 

   (A015736)    (A015737)    (A019351)   

 Prior  to December   1,  1999 
               

   Direct  Diversion 10,831  1974 13,348  1989 ‐ ‐

   Collection  to  Storage ‐ ‐ ‐ ‐ 186,274  1986 

   Beneficial Use  ‐ ‐ ‐ ‐ 15,325  1994 

 Full  Period of   Operation 
               

  Direct  Diversion  11,014  2002 13,348  1989 ‐ ‐

   Collection  to  Storage ‐ ‐ ‐ ‐ 186,274  1986 

   Beneficial Use  ‐ ‐ ‐ ‐ 19,867  2004 

 

 

   

 

 
      

 Max 
  

 Annual  Month 
Combined Combined   Water 

   (ac‐ft)  Year  (cfs)  Month 

 Prior  to December   1,  1999 
           

   Beneficial  Use 65,110  1997  138.9  Jun‐97 

   Beneficial Use   +  Credits 72,798  1999 ‐ ‐

 Full  Period of   Operation 
           

Aug‐
   Beneficial Use  68,994  2004  147.6 

 04 

   Beneficial Use   +  Credits 85,472  2004 ‐ ‐

 

Introduction to ESIM 

Table 4.0-1. Amounts of Diversions and Beneficial Use for Water Right Permits 12949, 12950, and 
16596. 

Table 4.0-2. Aggregate Beneficial Use Amounts for All Permits: Permit 12947a, 12949, 12950, and 
16596. Amounts in 'Beneficial Use + Credits' include claimed credits for water conservation, use 
of urban‐offset recycled water, and the conjunctive use of groundwater supplies. 
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4.0.4 Impact Assessment 
This EIR includes sub-chapters that present analyses of the project-level potential impacts 
resulting from implementation of the Fish Flow Project and the alternatives. Impacts are 
categorized as either no impact, less than significant impact, less than significant with 
mitigation, significant and unavoidable or beneficial. 

Hydrologic conditions in the Russian River watershed and the Water Agency’s water demands 
vary from year to year due to conditions such as weather (both precipitation and temperature), 
the economy, local land use activities (agricultural irrigation and frost protection), and diversions 
by other water users.  Choosing a single year or the year the Notice of Preparation (NOP) was 
issued (2010 for the Fish Flow Project EIR) as the baseline condition would not accurately 
reflect existing physical conditions in the project area over time. To account for variations in 
watershed conditions and Water Agency water demands, a range of years was selected to 
represent the physical environmental setting. The years 2006 to 2014 represent a range of 
conditions in the Russian River watershed that include annual PVP diversions in accordance 
with the 2004 license issued by the FERC for PG&E’s operation of that project. The years 
selected for water demands are described below. 

The methodology used to assess the impacts of the project varies with the type of resource or 
impact being addressed. In some cases, the impacts have been determined by applying 
quantitative methods or reasoning; in other cases, a more qualitative approach was found to be 
most appropriate. The professional judgment of the Water Agency’s staff and consultants has 
been applied in conducting this environmental assessment and developing feasible mitigation 
measures. 

Russian River Model 
The Russian River Reservoir Simulation (Russian River ResSim) is an operations modeling 
system for the Russian River developed using the USACE Hydrologic Engineering Center 
(HEC) ResSim software package. The model is used as a planning tool to simulate the effects 
of various climatic and hydrologic conditions, levels of system loss, and operational criteria on 
the water supply available for use by the Water Agency and others and to simulate resulting 
streamflows from these processes. Russian River ResSim simulates storage levels in and 
releases from Lake Mendocino and Lake Sonoma, and flows at 14 locations (junctions) along 
the Russian River, taking into account USACE flood control operations criteria and Water 
Agency operations to meet minimum instream flow requirements and downstream water 
demands. The model includes various delivery curtailments required by the SWRCB under 
certain weather conditions, and distributed demands. These demands include the Water 
Agency’s diversions and demands associated with all of the diversions and depletions in the 
watershed, whether or not the diversions and depletions are legally authorized. Thus, the model 
assumes that all demands in the watershed are satisfied with its simulated flow releases, not 
just the demands of the Water Agency. Water quality conditions were simulated with the 
Russian River HEC5Q model. The Russian River HEC5Q was used to simulate water 
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Introduction to ESIM 

temperatures in degrees Fahrenheit (deg F) and dissolved oxygen in milligrams per liter (mg/L). 
These models are described in detail in Appendix G. Additional modeling for fisheries habitat 
and power production are described in the ESIM sub-chapters. The models were used to 
compare the effects of one condition or alternative with another and aid in understanding the 
range of impacts that may be anticipated. Comparisons of reservoir storage volumes, reservoir 
water surface elevations, streamflow generated by the models are useful in understanding the 
anticipated effects of the Fish Flow Project. 

The modeling for the impacts analysis includes the 75,000 acre-feet per year of diversions 
authorized by the Water Agency’s water right permits, even though the Water Agency’s 
diversions actually only will increase to this amount over time, as demands increase. Impacts 
are presented according to project alternatives identified in Chapter 3, “Background and Project 
Description," and the Russian River ResSim basic model assumptions are summarized as 
follows. 

Baseline Condition 
CEQA Guidelines Section 15125 requires an EIR to include a description of baseline physical 
conditions against which a project’s potentially significant impacts are compared to determine 
whether impacts are significant. 

The modeled Baseline Condition includes the hydrologic index and minimum instream flow 
requirements specified in the Water Agency’s water right permits, which were added to these 
permits by the SWRCB’s Decision 1610, and assumes that delivery curtailments required by 
these permits under certain hydrologic conditions will occur. The Baseline Condition also 
assumes that diversions from the Eel River into the Russian River by PG&E’s PVP will be made 
in accordance with the 2004 FERC order for PG&E’s operation of PVP and will be consistent 
with PVP operations from water years 2006 to 2014. The Baseline Condition represents the 
operation of water supply releases from Lake Mendocino and Lake Sonoma from 2006 to 2014. 
The Water Agency’s water diversions are based on average water year 2009 to 2013 water 
diversions of 55,211 acre-feet per year (AFY) (51,588 AFY reported by the Water Agency and 
3,623 AFY reported by Russian River customers). Water Agency diversions from 2009 to 2014 
were selected as these years include the Water Agency and its contractors compliance with 
SB7x7 and meeting the required goals to reduce per capita water use 20 percent by the year 
2020 with an interim goal of a 10 percent reduction by 2015. The Baseline Condition assumes 
system losses not associated with Water Agency diversions will be consistent with the range of 
hydrologic conditions that occurred from 2002 to 2013. 

Proposed Project 
The Proposed Project incorporates the proposed Russian River Hydrologic Index, the 
accompanying proposed new minimum instream flow requirements, and diversions under the 
Water Agency’s water right permits of 75,000 AFY, as discussed in Chapter 3, “Background and 
Project Description.” All other assumptions remain the same as for the Baseline Condition. 

Impacts presented are those that would occur under the Proposed Project compared to the 
“Baseline Condition,” as required by CEQA. 
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No Project 1 Alternative 
The No Project 1 Alternative represents the operations of Lake Mendocino and Lake Sonoma 
with diversions under the Water Agency’s water right permits of 75,000 acre-feet per year, as 
authorized by the Water Agency’s existing water right permits. All other assumptions remain the 
same as under Baseline Conditions. 

No Project 2 Alternative 
The No Project 2 Alternative represents the operations of Lake Mendocino and Lake Sonoma 
with diversions under the Water Agency’s water right permits of 75,000 acre-feet per year, as 
authorized by the Water Agency’s existing water right permits. The No Project 2 Alternative 
includes the temporary minimum instream flow requirements recommended in the Russian 
River Biological Opinion. As described in Chapter 3, “Background and Project Description,” the 
Russian River Biological Opinion requires that the Water Agency annually petition the SWRCB 
for certain temporary changes to minimum instream flow requirements during the summer 
months until the SWRCB issues an order permanently changing these requirements. The 
Russian River Biological Opinion requires annual Water Agency petitions for temporary changes 
to minimum instream flow requirements for the mainstem Russian River, but not to the 
requirements for Dry Creek. These minimum instream flow changes are as follows: under 
Normal conditions from May 1 to October 15: 125 cfs in the Upper Russian River and 70 cfs in 
the Lower Russian River. The Russian River Biological Opinion did not provide recommended 
temporary changes to minimum instream flows for Dry or Critical conditions, so these are the 
same as for the Baseline Condition. All other assumptions remain the same as for the Baseline 
Condition. 

4.0.5 Mitigation Measures 
CEQA Guidelines Section 15126.4, this EIR describes feasible measures which could minimize 
significant adverse impacts, where necessary. 

4.0.6 Effects Determined Not to be Significant and Not 
Discussed Further 
CEQA and the CEQA Guidelines allow a lead agency to dismiss environmental effects that are 
not significant or potentially significant from detailed discussion in an EIR (PRC Section 21100, 
CCR Sections 15126.2[a] and 15128). For effects dismissed as clearly less than significant and 
not discussed further, the CEQA Guidelines require a brief explanation of the reasons 
supporting that determination. 

The Proposed Project involves modifying the Water Agency’s existing water rights to manage 
water supply releases from Lake Mendocino and Lake Sonoma to provide minimum instream 
flows in the Russian River and Dry Creek that would improve habitat for listed salmonids and 
meet the requirements of the Russian River Biological Opinion, to extend the deadline for 
beneficial use of the Water Agency’s existing water rights, and to add additional existing points 
of diversion and rediversion to the authorized points of diversion in the permits. To implement 
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Introduction to ESIM 

the Fish Flow Project, changes to the Water Agency’s existing water right permits from the 
SWRCB are required. 

Based on a review of the project description and research and analysis of potential 
environmental effects during preparation of this Draft EIR, it has been determined that the 
following resource categories would not experience any significant environmental impacts from 
the project. Accordingly, these resources are not addressed further in this Draft EIR. A brief 
explanation is provided below regarding the reasons why significant impacts to each resource 
would not occur. 

 Air Quality  Land Use and Planning 

 Agricultural Resources  Noise 

 Geology, Soils, and Mineral Resources  Traffic and Transportation 

 Hazards and Hazardous Materials  Population and Housing 

Air Quality 
The Fish Flow Project would not include any construction activities and would, therefore, not 
result in any equipment-related increases in criteria air pollutants, their precursors, or toxic air 
contaminants. The modified minimum instream flow requirements would not adversely affect 
water storage or water supplies such that the demand for groundwater and associated levels of 
groundwater pumping would be altered. Thus, pumping associated implementation of the 
project would not change. Moreover, the project would not influence the level of recreational 
activity on the affected surface waters or the number of vehicle trips associated with recreational 
uses, because modifications are not sufficient to substantially change river or reservoir 
recreation opportunities. As explained in Chapter 4.5, recreation use levels on Lake Mendocino, 
Lake Sonoma, and the Russian River, have not varied historically because of the existing 
pattern of fluctuations in water levels during a water year. Thus, there would be no changes to 
air emissions associated with water supply or recreational vehicle trips as a result the Proposed 
Project. Because there would be no new sources of or changes in air emissions, the Proposed 
Project and project alternatives would not impede any air quality improvement efforts in the 
region, violate any air quality standards, or expose residential land uses or other sensitive 
receptors to substantial pollutant concentrations. No significant air quality impacts would occur, 
so this topic is not evaluated in further detail in this EIR. 

Agricultural Resources 
The Fish Flow Project would not include any construction activities and would, therefore, not 
include conversion of Prime Farmland, Unique Farmland, or Farmland of Statewide Importance 
to non-agricultural use. Therefore, the Fish Flow Project would not conflict with existing zoning 
for agricultural use, or a Williamson Act contract. The Proposed Project would not conflict with 
existing zoning for forest land, timberland zones, or timber production. Therefore, it would not 
result in the loss of forest land or conversion of forestland to non-forest use. No significant 
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impacts to agricultural resources would occur, so this topic is not evaluated in further detail in 
this EIR. 

Geology, Soils, and Mineral Resources 
The Proposed Project would not result in new construction and would not expose people or 
structures to potential substantial adverse effects associated with earthquakes, seismic ground 
shaking or failure. While the Sonoma County Aggregate Resources Management Plan identifies 
areas along the Russian River suitable for mineral resource extraction, as explained in Chapter 
4.1, the hydrological patterns of Lake Mendocino, Lake Sonoma, and the Russian River have 
not varied historically because of the existing pattern of fluctuations in water levels during a 
water year. Thus, the Fish Flow Project would not adversely affect soil erosion rates associated 
with water supply or mineral resources as a result the project. No significant impacts to geology, 
soils and mineral resources would occur, so this topic is not evaluated in further detail in this 
EIR. 

Hazards and Hazardous Materials 
The Proposed Project would not result in new construction and would not involve the use of 
hazardous materials, nor would it have the potential to create hazards or risks for the public or 
the environment. No significant hazards or hazardous materials-related impacts would occur, so 
this topic is not evaluated in further detail in this EIR. 

Land Use and Planning 
The Fish Flow Project would not involve habitable structures that may result in changes to land 
use. Therefore, the Fish Flow Project would not conflict with applicable land use plans, policies, 
or regulations. No significant land use- and planning-related impacts would occur, so this topic 
is not evaluated in further detail in this EIR. 

Noise 
The Fish Flow Project would not expose persons to, or generate noise levels in excess of 
standards established in county or city plans, ordinances, or applicable standards of other 
agencies. In addition, the Fish Flow Project would not expose persons to or generate ground-
borne vibration or ground noise levels, or substantially increase ambient noise levels. No 
significant noise-related impacts would occur, so this topic is not evaluated in further detail in 
this EIR. 

Population and Housing 
The Fish Flow Project would not result in impacts associated with the provision of new or 
physically altered governmental facilities or the need for new or physically altered governmental 
facilities. The Proposed Project would not generate additional wastewater demands. No 
significant impacts to population and housing would occur, so this topic is not evaluated in 
further detail in this EIR. 
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Traffic and Transportation 
The Fish Flow Project would not involve any new construction and would not result in an 
increase in traffic that is substantial in relation to existing traffic load or capacity of the street 
system. Moreover, the Proposed Project would not influence the level of recreational activity on 
the affected surface waters or the number of vehicle trips associated with recreational uses, 
because changes are not sufficient to substantially change river or reservoir recreation 
opportunities. As explained in Chapter 4.5, recreation use levels on Lake Mendocino, Lake 
Sonoma, and the Russian River have not varied historically because of the existing pattern of 
fluctuations in water levels during a water year. Thus, there would be no changes to traffic or 
transportation associated with water supply or recreational vehicle trips as a result the project. 
No significant impacts to traffic and transportation would occur, so this topic is not evaluated in 
further detail in this EIR. 

4.0.7 Plans and Consistency 

General Plans 
The project area includes portions of Mendocino and Sonoma counties. A discussion of the 
general plans in each of these counties and a brief discussion of the Proposed Project 
consistency with these general plans are included in each ESIM sub-chapter. 

Policy for Maintaining Instream Flows in Northern California 
Coastal Streams 
The State Water Resources Control Board’s adopted Policy for Maintaining Instream Flows in 
Northern California Coastal Streams (North Coast Instream Flow Policy) (State Water 
Resources Control Board, 2014) applies to new applications to appropriate water and water 
right change petitions. The policy states: 

“Water Code section 1259.4, which was added by Assembly Bill 2121 (Stats. 2004, ch. 
943, § 3), requires the State Water Board to adopt principles and guidelines for 
maintaining instream flows in northern California coastal streams as part of state policy 
for water quality control, for the purposes of water right administration. This policy 
implements Water Code section 1259.4. The geographic scope of this policy, referred to 
as the policy area, extends to five counties—Marin, Sonoma, and portions of Napa, 
Mendocino, and Humboldt counties— and encompasses (1) coastal streams from the 
Mattole River (originating in Humboldt County) to San Francisco, and (2) coastal 
streams entering northern San Pablo Bay. 

This policy focuses on measures that protect native fish populations, with a particular 
focus on anadromous salmonids (e.g., steelhead trout, coho salmon, and chinook 
salmon) and their habitat.” 

The North Coast Instream Flow Policy establishes principles and guidelines for maintaining 
instream flows for the protection of fishery resources. The proposed modifications to the Water 
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Agency’s water right permits that would reduce the minimum instream flow requirements, 
establish a new methodology to determine the classifications of water supply conditions, and 
extend the time period for beneficial use would comply with the policies in the North Coast 
Instream Flow Policy. The proposed changes would only affect flows in watercourses that the 
policy designates as flow-regulated mainstem rivers. As such, the changes should follow the 
policy principles. As stated in Section 1.0 of the North Coast Instream Flow Policy, the policy is 
centered on measures that protect native fish populations, with a particular focus on 
anadromous salmonids. 

The Water Agency’s proposed changes to the minimum instream flow requirements in the 
Water Agency’s water right permits were developed in consultation with NMFS and CDFW as 
part of the implementation of the Russian River Biological Opinion Reasonable and Prudent 
Alterative to improve salmonid habitat conditions. Overall, these proposed changes would 
benefit habitat by:  1) enhancing rearing habitat for juvenile coho salmon and steelhead in the 
Russian River watershed to become superior to that which occurs with the present minimum 
instream flow requirements, which were adopted by the State Board’s Water Right Decision 
1610 in 1986; 2) improving migration flows to support the fall-run Chinook salmon to flows that 
would be superior to those that occur with the present Decision 1610 minimum instream flow 
requirements; and 3) providing a more accurate and reliable methodology to classify water 
supply conditions in the Russian River watershed. 

The Water Agency’s petitions for time extensions would not adversely impact salmonid habitat 
because, while an order approving these petitions would allow Water Agency diversions to 
increase to the full amounts authorized by the Water Agency’s water right permits, the permits 
have terms to maintain required minimum instream flows and to protect habitat, as described in 
the previous paragraph. 
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CHAPTER 4.1 Hydrology 
4.1.1 Introduction 
This chapter describes the existing hydrologic conditions within the Fish Habitat Flows and 
Water Rights Project Area. Section 4.1.2, “Environmental Setting” describes the regional and 
project area environmental setting, including important water bodies and related infrastructure, 
surface and groundwater hydrology, geomorphology, and flooding. Section 4.1.3, “Regulatory 
Setting” details the federal, state, and local laws related to hydrology. Potential impacts to these 
resources resulting from the proposed project are analyzed in Section 4.1.4, “Impact Analysis” 
in accordance with the California Environmental Quality Act (CEQA) significance criteria (CEQA 
Guidelines, Appendix G) and mitigation measures are proposed that could reduce, eliminate, or 
avoid such impacts. 

Other impacts to related resources are addressed in other chapters as follows: impacts to water 
quality are addressed in Chapter 4.2, Water Quality; impacts to fish are addressed in Chapter 
4.3, Fisheries Resources; and impacts to recreation are addressed in Chapter 4.5, Recreation. 

4.1.2 Environmental Setting 
The environmental setting for hydrology includes all areas that could be affected by activities 
associated with the Proposed Project. As stated in Chapter 3, Background and Project 
Description, the objective of the Fish Flow Project is to manage Lake Mendocino and Lake 
Sonoma water supply releases to provide instream flows that will improve habitat for threatened 
and endangered fish, while updating the Water Agency’s existing water rights to reflect current 
conditions. The Water Agency would manage water supply releases from Lake Mendocino and 
Lake Sonoma to provide minimum instream flows in the Russian River and Dry Creek that 
would improve habitat for listed salmonids and meet the requirements of the Russian River 
Biological Opinion. Consequently, the environmental setting includes Lake Mendocino, the 
mainstem Russian River downstream of Coyote Valley Dam to the Pacific Ocean, tributaries 
entering the mainstem Russian River, Lake Sonoma, and Dry Creek downstream of Warm 
Springs Dam. 

Physiography 

North Coast Hydrologic Region 
The California Water Plan (California Department of Water Resources [DWR] 2013) divides 
California into 10 hydrologic regions, based upon the state’s major drainage basins. Each of 
these basins has distinct precipitation and runoff characteristics. The project area is within the 
North Coast Hydrologic Region. The region encompasses 19,390 square miles (mi2) and is 
divided into the Klamath River and the North Coastal subbasins (DWR 2013). The North Coast 
Hydrologic Region includes all of Del Norte, Humboldt, Trinity, and Mendocino counties, major 
portions of Modoc, Siskiyou, and Sonoma counties, and portions of Glenn, Lake, and Marin 
counties. Characteristic topographic features are the California Coast Ranges, the Klamath 
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Mountains and the Modoc Plateau, with elevations averaging 6,000 feet along the eastern 
boundary and a few peaks greater than 8,000 feet (Mount Shasta is the tallest peak at 14,000 
feet) to sea level along the western edge (DWR 2009). Climactic conditions transition from arid 
inland valleys that exceed 100°F in the summer and fall below freezing (32°F) in the winter, to 
coastal regions with summer (80°F) and winter (mid-30s, but rarely below freezing) 
temperatures moderated by the Pacific Ocean. The North Coast Hydrologic Region is the most 
water abundant in California, subject to heavy rainfall that yields 41 percent of the state’s natural 
annual runoff (29 million acre-feet) (DWR 2009). Most of the precipitation is rainfall, which 
averages 50 inches per year, but ranges from 100 inches per year along the coast to 15 inches 
per year in dry inland regions. A small fraction falls as snow at elevations greater than 4,000 
feet. 

The North Coastal subbasin encompasses the entire project area and covers an area of 
approximately 8,560 mi2 along the north-central California Coast (NCRWQCB 2011). The 
subbasin is bounded by the Pacific Ocean to the west; the Klamath and Trinity River Basins to 
the north; the Sacramento Valley, Clear Lake, Putah and Cache Creeks, and the Napa River 
Basin to the east; and the Marin-Sonoma county line to the south. The subbasin covers all of 
Mendocino County, major portions of Humboldt and Sonoma counties, about one-fifth of Trinity 
County, and small portions of Glenn, Lake and Marin counties. Most of the subbasin consists of 
rugged, forested coastal mountains dissected by six major river systems: Eel, Russian, Mad, 
Navarro, Gualala, and Noyo Rivers, and numerous smaller river systems. Soils are generally 
unstable and erodible, and rainfall is high (DWR 2013, North Coast Resource Partnership 
2014). 

Russian River Watershed 
The Russian River drains 1,485 square miles (mi2) from the Coast Ranges in northern 
California, flowing 110 miles (mi) from its origination point near the City of Ukiah to the Pacific 
Ocean near the town of Jenner (USACE 1986, Florsheim and Goodwin 1995) (Figure 3-1). The 
watershed is 80 mi long and 32 mi across at its widest point, and lies within a narrow valley 
between the Mendocino Range to the west, with elevations ranging from 1,500 to 3,000 feet, 
Mayacamas Mountains to the east, with elevations ranging from 3,000 to 4,000 feet, and 
Sonoma Mountains to the south (Ritter and Brown 1971, USACE 1986). Hills and valleys make 
up most of the watershed (85 percent), while the remainder lies within alluvial valleys (ENTRIX 
2004). The highest points are Mount Saint Helena (4,344 feet) and Cobb Mountain (4,480 feet) 
(Ritter and Brown 1971, Florsheim and Goodwin 1995). From its source, the Russian River 
flows through several physiographically distinct sections beginning with an upper section 
comprised of a series of northwest trending alluvial valleys separated by bedrock constrictions 
that form the Ukiah, Hopland and Alexander valleys. The valleys occur along fault traces within 
extensional valleys formed by recent tectonic activity (Florsheim and Goodwin 1995). A middle 
section begins near the City of Healdsburg where the river turns abruptly west through a 
sinuous bedrock canyon, then south through an alluvial valley confined by a bedrock 
constriction near the Wohler Bridge. The lower portion flows west through an alluvial valley 
within a canyon cutting across the Coast Ranges to the Russian River estuary and the Pacific 
Ocean. 
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Vegetation and landcover reflect climate, and past and present land use. The climate is 
Mediterranean with cool wet, winters and warm, dry summers (Gasith and Resh 1999), but the 
watershed transitions from a dry interior portion dominated by hardwood forests, oak savannah, 
chaparral, and grasslands, to a fog-influenced portion near the coast characterized by conifer 
forest (ENTRIX 2004, Opperman et al. 2005). Early (circa 1800) land uses included cattle and 
horse ranching, leading to conversion from forest to grassland and general narrowing of the 
forested riparian corridor (ENTRIX 2004). The California Gold Rush of 1849 hastened the 
settlement of the watershed and increased demand for wood and agricultural products. Greater 
need for transportation and shipping routes led to gravel and sand extraction from the Russian 
River and its floodplains to build railroad corridors and wider, more accommodating roads and 
highways. Flood control practices further altered the river through channel straightening and 
levee construction. Current land use is dominated by agriculture (viticulture, orchards), sheep 
and cattle grazing, suburban and exurban development, and urban centers (Santa Rosa 
[population 160,000] and Windsor/Healdsburg [population 30,000]) (Opperman et al. 2005) and 
is guided by general plans approved by incorporated communities and the County of Sonoma. 

Coyote Valley Dam controls 105 square miles (mi2) of the upper watershed on the East Fork 
Russian River (approximately 7% of the entire Russian River basin), just upstream of the 
confluence with the Russian River. Details regarding the dimensions and purpose of Coyote 
Valley Dam may be found in Chapter 3, Background and Project Description. Upstream, the 
dam impounds water coming from the East Fork Russian River through Potter Valley into Lake 
Mendocino. This section of the East Fork Russian River also receives water from Pacific Gas 
and Electric Company’s (PG&E) Potter Valley Hydroelectric Project (PVP), which transfers 
water from the Eel River through a tunnel and penstocks at the watershed divide between the 
Eel and the Russian rivers. Downstream of Coyote Valley Dam, the East Fork Russian River 
flows into the mainstem Russian River near Ukiah. The Russian River the flows through a series 
of alluvial valleys and an occasionally closed estuary before reaching the Pacific Ocean.  

Several major tributaries (including the East Fork) enter the Russian River between Coyote 
Valley Dam and the Pacific Ocean (Table 4.1-1; USACE 1982). The East Fork Russian River 
enters the mainstem at River Mile (RM) 99, with Robinson Creek entering just downstream of 
Ukiah from the east, Feliz Creek entering from the west near Hopland, and Big Sulphur draining 
from the east near Cloverdale. Maacama Creek joins the mainstem upstream of Healdsburg. 
Dry Creek drains much of the western half of the Russian River watershed and enters 
downstream of Healdsburg. Mark West Creek enters the Russian River from the east at Mirabel 
Park near Forestville and drains approximately 254 mi2. The Laguna de Santa Rosa (170 mi2) 
empties into Mark West Creek approximately 2.5 miles upstream from its confluence with the 
Russian River and is a natural overflow basin for the Russian River. After flowing past Mark 
West Creek, the Russian River turns west and flows past Austin Creek into the Russian River 
estuary before entering the Pacific Ocean near Jenner. 
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Table 4.1-1. Major tributaries to the Russian River. 

Tributary Sub-watershed Drainage Area 

(mi2) 
Russian River River Mile (RM) 

East Fork Russian River 101 99 
Robinson Creek 25 96 
Feliz Creek 42 76 
Big Sulphur Creek 86 62 
Maacama Creek 70 41 
Dry Creek 217 31 
Mark West Creek 254 21 
Austin Creek 70 6 
Russian River at mouth 1485 0 
Source: USACE 1982 

Dry Creek Watershed 
The Dry Creek watershed drains 217 mi2 from the interior Coast Ranges of northern Sonoma 
and southern Mendocino counties before entering the Russian River near the City of 
Healdsburg, 30 mi upstream of the Pacific Ocean (Harvey and Schumm 1985). The northwest-
trending watershed is 32 miles long and 7 miles across at its widest point, with elevations 
ranging from 3,000 feet at the drainage divide to 70 feet near the confluence with the Russian 
River. Dry Creek is the second largest tributary by area within the Russian River watershed, but 
contributes the largest amount of annual runoff (USACE 1984). Current land use is dominated 
by agriculture (viticulture), but historical land use still influences the landscape. Past practices 
include forest clearing for grazing and agriculture, gravel and sand excavation, and channel 
straightening and levee construction for flood control (Harvey and Schumm 1985; Inter-Fluve 
2010). 

Warm Springs Dam bisects and controls the upper 131 mi2, approximately 60% of the area, of 
the watershed (USACE 1984). The dam is located 14 miles upstream from the confluence of 
Dry Creek with the Russian River and is jointly operated by the USACE for flood control and by 
the Water Agency for water supply. Terrain upstream of the dam is steep and mountainous, with 
hillslopes exceeding 30 percent and channel slope ranging from 0.2 to 4 percent (Inter-Fluve 
2010). Downstream of the dam, Dry Creek flows through a flat, relatively narrow alluvial valley 
with a channel slope ranging from 0.2 percent downstream near the Russian River to greater 
than 2 percent upstream near the dam (Inter-Fluve 2010). Major tributaries to Dry Creek 
upstream of the dam are Cherry and Warm Spring creeks. Similar to Coyote Valley Dam, 
construction of Warm Springs Dam altered watershed hydrology by reducing peak flows during 
wet periods and increasing baseflow during dry periods. Dam emplacement also interrupted 
sediment transport, leading to incision and bed coarsening in downstream reaches (USACE 
1987). 

Principal tributaries to Dry Creek below Warm Springs Dam are Fall, Dutcher, Peña, Grape, 
Crane, and Mill creeks (Table 4.1-2). Fall and Dutcher creeks enter Dry Creek approximately 
1.5 mi downstream of Warm Springs Dam from the west and north respectively, and Peña 
Creek enters approximately 2.5 mi downstream from the west, but all are upstream of Yoakim 
Bridge. Grape and Crane creeks enter just upstream and downstream of Lambert Bridge from 
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the southwest. Mill Creek is the largest tributary (by drainage area [22mi2]), along with Peña 
Creek, and enters from the southwest near the confluence with the Russian River. 

Table 4.1-2. Major tributaries to Dry Creek. 
Tributary Drainage Area (mi2) Dry Creek River Mile (RM) 
Fall Creek 2 12 
Dutcher Creek 3 12 
Peña Creek 23 11 
Grape Creek 3 7 
Crane Creek 2 6 
Mill Creek 22 1 

Climate and Precipitation 
Precipitation patterns within the Russian River watershed reflect a Mediterranean climate, with 
hot, dry summers and cool, wet winters. Mean daily summer temperatures range from 72-75 °F 
inland (with maximum temperatures in excess of 90 °F) to 61-64 °F near the coast, while mean 
winter temperatures range from 40 to 50 °F (PRISM 2015a, b, c). Most precipitation falls as rain 
from October through May, with 90 percent occurring from November through April and ranging 
from 28 to 80 inches across the watershed (USACE 1986, Opperman et al. 2005, PRISM 2013). 
These patterns are driven by Pacific frontal storms bringing warm subtropical moisture to 
produce intense, short bursts of rainfall (Mount 1995). The seasonal southerly migration of the 
Aleutian low pressure system forces westward moving storms over the Coast Ranges (USACE 
1984), creating an orographic effect whereby water vapor cools and condenses as it rises, then 
rapidly precipitates. Rainfall tends to be heaviest at higher elevations near the coast, with 
average annual rainfall of 80 inches per year near Cazadero at the western edge of the 
watershed. In lower elevation valley areas, annual precipitation ranges from 22 inches per year 
near Santa Rosa to 41 inches per year at the City of Healdsburg (Inter-Fluve 2010, PRISM 
2013). 

Surface Water Hydrology 
Surface water hydrology in the Russian River and its tributaries shows distinct patterns and 
trends associated with climate and regulation. To facilitate the description of potential effects, 
this analysis divided the project area into three reaches: 

 Upper Russian River: the mainstem of the Russian River between the confluence of the 
east and west forks of the Russian River near Ukiah downstream to the confluence with 
Dry Creek near Healdsburg. 

 Lower Russian River: the mainstem of the Russian River downstream of its confluence 
with Dry Creek to the Pacific Ocean. 

 Dry Creek: Dry Creek and all of its tributaries between Warm Springs Dam to the 
confluence with the Russian River. 
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Hydrology 

Seasonal Hydrology 

Upper Russian River 
There are nine United States Geological Survey (USGS) stream gages along the mainstem 
Russian River and two gages on tributaries entering the Upper Russian River, all with varying 
periods of record (Table 4.1-3). Focusing on the four gages with the longest periods of record 
and that encompass the Upper Russian River from just upstream of the confluence of the East 
Fork and the mainstem Russian River through Hopland to Healdsburg (Russian River near 
Ukiah, USGS gage No. 1146100; Russian River near Hopland, USGS gage No. 11462500; 
Russian River near Cloverdale, USGS gage No. 11463000; Russian River near Healdsburg, 
USGS gage No. 11464000), all show the same median monthly flow pattern with high flow in 
the winter and low flow in the summer (Figure 4.1-1). Under Baseline Conditions, mean monthly 
flow is greatest in February and lowest from June through October, reflecting the Mediterranean 
climate. Discharge at the Russian River near Ukiah stream gage is lowest across all months as 
it is the most upstream and has the least contributing area of all gages along the mainstem. The 
gage is also upstream of the confluence with the East Fork Russian River and is not affected by 
releases from Coyote Valley Dam. As such, this point is typically dry or nearly dry from late-
summer to early-fall. Downstream of Ukiah, flow is nearly constant from June through October 
at the Hopland, Cloverdale, and Healdsburg gages owing to release flows from Coyote Valley 
Dam. Prior to the dam, the river experienced greater median monthly winter flows that peaked in 
January and lower, more variable summer flow (Figure 4.1-2). Regulation muted winter peak 
flows (compared to unregulated conditions) and stabilized flow from June through October, 
reflecting dam operation for flood control and water supply (see Surface Water Regulation for a 
description of dam operations). 

Table 4.1-3. USGS flow gages along the Upper Russian River. 

Gage name Gage No. Drainage area 
(mi2) Period of record 

Russian River nr Ukiah 11461000 100 1911-present 
Russian River nr Talmage 11462080 286 2009-present 
Russian River nr Hopland 11462500 362 1939-present 
Russian River nr Cloverdale 11463000 503 1951-present 
Russian River nr Geyserville 11463500 655 1910-1913; 2013-present 
Russian River at Jimtown 11463682 684 2009-present 
Russian River at Digger Bend 11463980 791 1987-present 
Russian River nr Healdsburg 11464000 793 1930-present 
Russian River nr Windsor 11465390 1022 2009-present 
Big Sulphur nr Cloverdale 11463200 86 1957-1972; 1989-present 
Maacama nr Kellogg 11463900 44 1961-1981; 2013-present 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.1-6 



   
   

 

     

    
 

Figure 4.1-1. Post-Coyote Valley Dam median monthly flow in Upper Russian River
	

Figure 4.1-2. Pre-Coyote Valley Dam median monthly flow in Upper Russian River
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Dry Creek 
There are three gages along Dry Creek from Warm Springs Dam to the Russian River 
confluence with varying periods of record and seasonal operation (Table 4.1-4). Focusing on the 
gage with the longest period of record (Dry Creek near Geyserville, USGS Gage No. 11465200) 
median monthly flow shows similar characteristics as the Upper Russian River, following trends 
associated with the Mediterranean climate. Instream flow is greatest during late-fall and early 
winter and lowest from summer to early-fall (Figure 4.1-3). Under Baseline Conditions, the 
median mean monthly flow is greatest in March (approximately 390 cubic feet per second [cfs]) 
and lowest from May through October (approximately 100 cfs). This pattern is consistent with 
the Mediterranean climate and regulation by Warm Springs Dam. The period of record for the 
Dry Creek near Geyserville stream gage (October 1959 to present) encompasses pre- and post-
dam hydrologic conditions. Before regulation (i.e., before the closure of Warm Springs Dam in 
1984), surface flow in Dry Creek typically peaked in February (940 cfs median mean monthly 
flow) and nearly disappeared from June to October (0.5 to 20 cfs median monthly flow) (Figure 
4.1-4). Dam operations muted peak flows (compared to unregulated conditions) and released a 
consistent summer flow, reflecting the flood control and water supply functions of Warm Springs 
Dam (see Surface Water Regulation for a description of dam operations). During the wet 
season (November through May), runoff from tributaries accounts for most of the flow in Dry 
Creek. During the dry season, most of the flow in Dry Creek consists of water released from 
Lake Sonoma. 

Table 4.1-4. USGS flow gages along Dry Creek. 
Gage name Gage No. Drainage area (mi2) Period of record 
Dry Creek nr Geyserville 11465200 162 1959-present 
Dry Creek nr Lambert Bridge 11462080 175 2011-present1 

Dry Creek nr Healdsburg 11465350 217 1981-present 
1 discharge above 200 cfs not published 

Lower Russian River 
There is one USGS flow gage in the Lower Russian River at the Hacienda Bridge (Russian 
River near Guerneville, USGS Gage No. 11467000) and two gages near tributary junctions 
(Table 4.1-5). The Russian River near Guerneville gage shows similar seasonal trends as the 
Upper Russian River (Figure 4.1-1) and Dry Creek (Figure 4.1-3) with flows highest during 
winter and spring, and lowest during summer and fall (Figure 4.1-5). Instream flow is 
substantially higher in the winter and spring than the Upper Russian River or Dry Creek, due to 
a larger contributing area, but similar to the Upper Russian River in the summer and fall. The 
period of record for the Russian River near Guerneville gage encompasses pre- and post-
regulation by Coyote Valley (before 1959) and Warm Springs (before 1984) dams. Gage 
records show that Coyote Valley Dam had a minor effect on winter median monthly flows as it 
controls only 7 percent of the total watershed area (the dam did have an effect on the duration 
and timing of flood peaks, see Flood Hydrology, below). Warm Springs Dam had a greater 
effect on winter median monthly flows as it controls a greater area (131 versus 105 mi2) on a 
tributary (Dry Creek) that contributes the largest annual runoff to the Russian River (USACE 
1984). Under pre- and post-Coyote Valley and Warm Springs dams regulation, median monthly 
flow was consistent, but low, during the summer and fall. 
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Figure 4.1-3. Post-Warm Springs Dam median monthly flows on Dry Creek. 


Figure 4.1-4. Pre-Warm Springs Dam median monthly flows on Dry Creek.
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Table 4.1-5. USGS flow gages along the Lower Russian River 

Gage name Gage # Drainage area (mi2) Period of record 
Russian River near Guerneville 11467000 1,338 1939-present 
Mark West Creek nr Mirabel Hts 11466800 251 2005-present 
Austin Creek near Cazadero 11467200 63 1959-present 

Figure 4.1-5. Before and after dam regulation median monthly flows on the Lower Russian 
River. 

Flood Hydrology 

Upper Russian River 
Floods in the Russian River watershed are normally of short duration, lasting three to four days, 
developing within 24 to 48 hours after the beginning of a storm, but rapidly receding within 2 or 
3 days (USACE 1984). Floods occur during the rainy season from November through April and 
larger storms can inundate the portions of the alluvial valleys (Ukiah, Hopland, and Alexander)  
adjacent to the river (USACE 1986). Since 1940, the highest peaks flows recorded at the 
Russian River near Hopland, Cloverdale, and Healdsburg USGS gage sites occurred in 
February 1940, January 1943, January 1954, December 1955, February 1958, December 1964, 
January 1974, February 1986, January 1995, and December 2005-January 2006 (Table 4.1-6). 
The USACE (1986) considers the 1955 and 1964 floods the two greatest floods of record. The 
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December 1955 flood included a small peak followed by a second larger peak that caused 
substantial flood damage. The 1964 flood included two smaller peaks before the main flood 
peak, and caused Coyote Valley Dam to spill for the first time since dam completion. The 
original Standard Project Flood1 for Coyote Valley Dam was based upon the January 1943 
flood, but USACE later updated this to the December 1955 flood, even though the December 
1964 storm produced a higher discharge.  

Table 4.1-6. Flood flows (cubic feet per second, cfs) on the Upper Russian River before and after 
Coyote Valley Dam. 

Date1 

Russian River nr 
Hopland (cfs) 

(USGS gage no. 
11462500) 

1937-present 
362 mi2 drainage area 

Russian River nr 
Cloverdale (cfs) 
(USGS gage no. 

11463000) 
1951-present 

503 mi2 drainage area 

Russian River nr 
Healdsburg (cfs) 
(USGS gage no. 

11464000) 
1937-present 

793 mi2 drainage area 
February 1940 34,100 No record 67,000 
January 1943 34,000 No record 53,330 
January 1954 27,400 33,300 53,700 
December 1955 45,000 53,000 65,400 
February 1958 32,300 38,100 50,900 
Pre dam median 21,250 22,350 33,950 
December 1964 41,500 55,200 71,300 
January 1974 39700 51,900 64,700 
February 1986 35,600 40,700 71,100 
January 1995 27,600 39,400 73,000 
December 2005 35,600 50,700 58,900 
Post-dam median 14,550 18,200 32,050 
1Before Coyote Valley Dam: pre-1959; Post Coyote Valley Dam: post-1959 

Regulation by Coyote Valley Dam reduced peak flows, increased the lag time between flood 
peaks entering and exiting Lake Mendocino, and increased the duration of high flow 
downstream. The median of instantaneous peak flows recorded at the Russian River at 
Hopland, Cloverdale, and Healdsburg gages decreased after dam closure in 1959, but since the 
structure only regulates 13 percent of the watershed above Healdsburg, and 7 percent of the 
total watershed, the decreases are minor (Table 4.1-6). In 1986, USACE found that the dam 
reduced flood peaks by 29 percent at Hopland, by 21 percent at Cloverdale, and by 11 percent 
at Healdsburg (USACE 1986). The greatest decreases occur upstream, closest to the dam and 
lessen downstream due to greater contributing area and unregulated tributary inputs. Florsheim 
and Goodwin (1995) examined the hydrographs upstream and downstream of Coyote Valley 
Dam for the December 1955 (pre-dam), December 1964 (post-dam), and February 1986 (post-
dam) floods. In the case of the December 1955 floods, the analysis compared hydrographs 
upstream and downstream of the future dam location, and found the timing, magnitude, and 
duration of flood peaks similar between the two sites. Paired upstream and downstream flood 
hydrographs for the December 1964, February 1986, and December 2005 storms showed later, 

1 The Standard Project Flood is defined as one that can be expected from the most severe combination of 
meteorologic and hydrologic conditions characteristic of the region, excluding extremely rare combinations. 
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lower magnitude, longer duration flood peaks downstream of the dam. Flood peaks arrived 4 to 
7 days later, reduced in magnitude by approximately 50 percent below the dam, but the duration 
of flood flows lengthened by 3 to 4 days (Figure 4.1-6 shows December 2005 flood). 

Figure 4.1-6. Inflow and outflow to Lake Mendocino during December 2005 storm. 

Dry Creek 
Tributaries, such as Dry Creek, can rise more rapidly than the mainstem Russian River, with 
flooding occurring as soon as four hours after heavy rainfall. Tributaries to Dry Creek also rise 
rapidly in response to storms, reaching their peak flow three to five hours after the heaviest 
rainfall. The greatest peak flows, as recorded by the Dry Creek near Cloverdale USGS stream 
gage (USGS gage No. 11464500; located on Dry Creek within the inundation area of Lake 
Sonoma [this gage is no longer operating]; period of record: October 1939 to September 1980) 
and the Dry Creek near Geyserville stream gage, occurred in December 1964, January 1963, 
and December 1955 (Table 4.1-7). The December 1955 storm was the “most severe multiple 
peaked storm of record,” and produced the greatest critical runoff volume into Dry Creek 
(USACE 1984). Consequently, the USACE used this storm as the Standard Project Flood on 
Dry Creek, applying the 144-hour, 30 in. recorded rainfall and 170,000 acre-feet watershed-wide 
runoff as the maximum flood controllable by Warm Springs Dam and Lake Sonoma. The 
December 1964 storm produced a higher peak flow, but was less intense and of shorter 
duration than the December 1955 storm. Consequently, USACE (1984) found the December 
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1955 flood produced the maximum runoff in the Lower Russian River, and used it as the 
Standard Project Flood for that portion of the watershed. 

Table 4.1-7. Flood flows (cubic feet per second, cfs) on Dry Creek before Warm Springs Dam. 

Date 
Dry Creek near Cloverdale 
(USGS gage no. 1146500)1 

1941-1980 
88 mi2 drainage area 

Dry Creek near Geyserville 
(USGS gage no. 11465200) 

1959-present 
162 mi2drainage area 

January 1943 23,000 
December 1945 13,600 
December 1955 26,000 
February 1960 19,200 20,400 
January 1963 25,000 32,400 
December 1964 27,000 31,800 
January 1970 N/A2 27,700 
January 1974 N/A2 32,000 
1Values taken from USACE (1984)
2Not reported in USACE (1984) 

Regulation by Warm Springs Dam reduced peak flows by up to an order of magnitude. Prior to 
Warm Springs Dam, the Dry Creek near Geyserville stream gage showed a median annual 
peak flow of 16,600 cfs2, with peak flows regularly exceeding 7,500 cfs (Figure 4.1-7; 20 out of 
24 years from Water Year [WY] 1960 to WY 1983). After dam completion, median annual peak 
flow fell to 3,900 cfs and due to dam operations (see Surface Water Regulation and Releases, 
below) did not exceed 7,500 cfs from WY 1984 to WY 2013. Accordingly, regulation decreased 
flood magnitudes across a range of recurrence intervals (Table 4.1-8). The Federal Emergency 
Management Agency (FEMA) and USACE estimated post-dam peak discharges from 
downstream of Warm Springs Dam to just upstream of Peña Creek that were an order of 
magnitude lower than pre-dam flood magnitudes at Yoakim Bridge. The post-dam flood 
recurrence intervals show the effect of flood control operations just downstream of the dam as 
10-, 50-, and 100-yr floods are all of similar magnitude (6,000 cfs). Current flood response 
comes largely from dam operation and tributary input.  

Lower Russian River 
The Lower Russian River receives flood flows from the Upper Russian River and Dry Creek and 
shows the highest magnitude peak flows. Since 1940, the highest flood peaks occurred in 
February 1940, January 1943, December 1955, February 1958, December 1964, January 1974, 
February 1986, January 1995, and December 2005-January 2006 (Table 4.1-9). The largest 
flood of record in the Lower Russian River occurred in February 1986 when a peak discharge of 
102,000 cfs was recorded by the USGS near Guerneville. As with median monthly flows, 
Coyote Valley Dam showed little effect on instantaneous peak flows as measured at the 

2 The instantaneous peak flow differs from the mean monthly flow peak described above. The instantaneous peak 
flow is the maximum flow reached during a water year [WY; October 1 through September 30]. The mean monthly 
flow peak is the average daily flow over an entire month. 
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Russian River at Guerneville stream gage, with the median actually increasing after dam 
closure in 1959, although this is likely due to a limited pre-dam period of record (1940-1958) and 

Figure 4.1-7. Pre- and post-Warm Springs Dam peak flows for Dry Creek at Geyserville stream 
gage (USGS gage no. 11465200) from 1960 to 2013. 

Table 4.1-8. Flood recurrence intervals (cubic feet per second, cfs) on Dry Creek before and 
after Warm Springs Dam. 
Flow event 
(recurrence 
interval) 

Pre-Dam Dry Creek near 
Geyserville (USGS gage no. 

11465200) (cfs) 

Post-Dam Dry Creek below WSD (USGS 
gage no. 11465200) (cfs) 

FEMA USACE 
2-yr 23,000 N/A1 4,000 
5-yr 25,000 N/A1 4,500 
10-yr 30,000 6,000 6,000 
25-yr 35,000 N/A1 6,000 
50-yr 38,000 6,000 6,000 
100-yr 40,000 6,000 6,000 
1FEMA did not estimate peak flows for these recurrence intervals 
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Table 4.1-9. Flood flows (cubic feet per second, cfs) on Lower Russian River before and after 
Coyote Valley and Warm Springs dams. 

Date 
Russian River nr Guerneville (cfs) 

(USGS gage no. 11467000) 
1939-present 

1,338 mi2drainage area 
February 1940 88,400 
January 1943 69,200 
January 1954 59,900 
December 1955 90,100 
February 1958 68,700 
Pre Coyote Valley and Warm Springs dam Median1 48,100 
December 1964 93,400 
January 1966 77,000 
January 1970 72,900 
January 1974 74,000 
January 1983 71,900 
Pre-Warm Springs Dam Median2 62,800 
February 1986 102,000 
January 1995 93,900 
January 1997 82,100 
January 2004 63,400 
December 2005 86,000 
Post Coyote Valley and Warm Springs dams median3 37,850 
11940 to1958 period of record

21959 to 1983 period of record

31984 to present period record
	

not an effect of regulation. After the closure of Warm Spring Dam, the median instantaneous 
peak flow decreased substantially from the pre-Coyote Valley and Warm Springs dam periods. 
The Laguna de Santa Rosa in the Lower Russian River acts as a flood retention basin and can 
reduce peak flows downstream on the mainstem Russian River near Mirabel Park. 

Surface Water Regulation 
Coyote Valley Dam and Lake Mendocino 
Coyote Valley Dam is a multi-purpose facility constructed by the USACE from 1956 to 1959 for 
flood control, recreation, municipal and industrial water supply, irrigation and power production 
(USACE 1986). The 3,500 foot wide earth fill embankment extends 160 feet above the 
streambed and forms Lake Mendocino, which had an original gross capacity of 122,400 acre-
feet at the spillway crest elevation (764.8 feet above mean sea level [msl]; crest elevation is 784 
feet above msl). Recent bathymetric surveys show a reduction in gross capacity to 116,500 
acre-feet due to sedimentation, which, as noted in Chapter 3, averages 143 acre-feet per year 
(AFY). The outlet works consist of a single concrete conduit located at 637 feet msl that leads 
toward a powerhouse downstream of the dam. A concrete tower within the lake houses three 
pairs of hydraulic slide gates that divert flow into the conduit and into the Coyote Valley 
powerhouse and valve chamber (USACE 1986). Water elevation in the lake varies by time of 
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the year according to a water supply schedule directed by the Water Agency or a flood control 
schedule managed by USACE. Under water right permit 12947A, the Water Agency can collect 
into storage 122,500 acre-feet per year. USACE controls reservoir elevation above the winter 
water conservation pool (68,400 acre-feet), up to the spillway (approximately 48,000 acre-feet), 
for flood control from 15 October through 31 March and an additional 31,400 acre-feet available 
on April 1, as needed. 

Warm Springs Dam and Lake Sonoma 
Warm Springs Dam, which forms Lake Sonoma, is a multi-purpose facility constructed by the 
USCAE from 1970 to 1983 (litigation halted construction from 1974 to 1978) for flood control, 
recreation, and water supply (USACE 1984). The 2,600-foot wide earthfill embankment extends 
319 feet above the streambed and forms Lake Sonoma. The lowest outlet gate at Warm Springs 
Dam is at elevation 221 mean sea level (msl), but the lake has a minimum pool level elevation, 
which is set at 292 feet msl to sustain a reservoir fishery. Except for emergencies, releases of 
water that result in the water elevation of the lake to drop below 292 feet msl is not authorized. 
Between water elevation 292 feet msl and 451 feet msl, the lake is in the water conservation 
pool. Above elevation 451 feet msl to the spillway crest at 495 feet msl (crest elevation is 521 
feet msl), the lake is in the flood control pool. The reservoir originally had a gross capacity of 
381,000 acre-feet at the spillway crest elevation, but is estimated to currently have 370,000 
acre-feet from sedimentation since construction. Of the gross capacity, 130,000 acre-feet 
makes up the flood control pool and the Water Agency has the right to collect 245,000 acre-feet 
into storage (the water conservation pool), with the remainder making up the minimum pool.  

Flood Management Operations 

Coyote Valley Dam 
The USACE operates Coyote Valley Dam for flood control. The primary water control objectives 
of Coyote Valley Dam are: to provide a high degree of flood protection to areas below the dam; 
to prevent flood flows on the East Fork Russian River from contributing to overbank flood stages 
on the Russian River below Coyote Valley Dam (as much as possible); to provide the maximum 
amount of water conservation storage without impairment of the flood control functions of the 
reservoir; to maintain a minimum continuous flow of 25 cfs immediately below Coyote Valley 
Dam; to maintain discharge of 150 cfs or inflow to the reservoir, whichever results in the lower 
reservoir release at the junction between the east and west forks of the Russian River; and to 
maintain a minimum discharge of 125 cfs at the Russian River near Guerneville (USACE 1986). 
Releases from Coyote Valley Dam are constrained such that the flow at Hopland does not 
exceed 8,000 cfs, when local flooding likely begins. Bank sloughing can occur during rapid flow 
decreases, as such changes in releases from Coyote Valley Dam are limited to 1,000 cfs per 
hour. 

Lake Mendocino has distinct pools for water supply and flood control, determined by the season 
and elevation of the water surface. The Water Agency determines releases from the water 
supply pool. When the water level rises above the top of the water supply pool (seasonally 
between elevation [El.] 737.5 feet and El. 748 feet above msl]) and into the flood control pool, 
USACE determines releases. Flood control releases follow three schedules depending on 
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storage within Lake Mendocino:1) 2,000 cfs up to a maximum of 4,000 cfs release between 
72,300 and 87,400 ac-ft (737.7 feet msl water surface elevation [WSE]) from mid-October to 
mid-April); 2) 4,000 cfs release between 87,400 and 103,900 ac-ft (746 feet msl WSE and 755 
feet msl WSE), and 3) 6,400 cfs release between 103,900 ac-ft and 134,500 acre-feet (755 feet 
msl WSE and 771 feet msl WSE). Flood gates may be used when the flood pool is above the 
spillway crest (764.8 feet msl) under Flood Schedule 3, but the sum of the release should not 
exceed 6,400 cfs, if possible. Regardless of schedule, releases are subject to three limitations: 

1. 	 Releases will not be increased or decreased at a rate greater than 1,000 cfs per hour. 
2. 	 When flow in the West Fork Russian River at Ukiah exceeds 2,500 cfs and is rising, 

releases from Lake Mendocino will be reduced to 25 cfs, insofar as possible. 
3. 	 Flood releases that contribute to flows greater than 8,000 cfs at Hopland will not be 

made, as possible. 

Warm Springs Dam 
The USACE operates Warms Springs Dam whenever the water surface elevation of the 
reservoir is within the flood control pool. The primary flood control objectives of Warm Springs 
Dam are to reduce peak discharges in Dry Creek and the Russian River downstream of 
Healdsburg, restrict discharge on the Russian River at Guerneville to 35,000 cfs, provide the 
maximum amount of conservation storage without impairing other project functions, and if 
possible, maintain a minimum pool WSE of 292 feet msl (20,000 acre-feet) to maintain 
operation of the fish hatchery (USACE 1984). Lake Sonoma contains a 130,000 acre-foot flood 
control pool, sufficient to accommodate a 144-hour, 30 in. Standard Project Flood (simulated 
from the December 1955 flood) through storage capacity and operational releases. The USACE 
determines flood control releases from Warm Springs Dam when water surface elevations of 
Lake Sonoma exceed 451.1 msl (245,000 acre-feet), the upper water surface elevation of the 
water supply pool. Flood control releases follow one of three schedules depending on storage 
capacity within Lake Sonoma: 1) 2,000 cfs release between 245,000 and 260,000 acre-feet 
(451.1–456.7 msl WSE); 2) 4,000 cfs release between 260,000 and 295,000 acre-feet (456.7– 
468.9 msl WSE); and 3) 6,000 cfs between 295,000 and 406,000 acre-feet (468.9–502.0 msl 
WSE). Above 502.0 msl WSE, flood control gates make emergency releases, beginning at 800 
cfs (502.0–502.3 msl WSE) to a maximum of 7,900 cfs (505.0 msl WSE and above). 
Regardless of schedule, releases are subject to four limitations: 

1. 	 When the reservoir pool is at or below 502.0 msl WSE and inflow (to the reservoir) is at 
or above 5,000 cfs, no gate releases will be made. 

2. 	 When reservoir pool elevation is at or below 502.0, no releases will be made that will 
cause discharge on the Russian River at Guerneville to exceed 35,000 cfs. 

3. 	 When Quantitative Precipitation Forecasting (QPF) is >1 in. for 24 hours, or 0.6 in. for 6 
hours, outflow from the reservoir will not exceed 2,000 cfs. 

4. 	 Changes in release rates will not exceed 1,000 cfs/hour to prevent bank failure and 
erosion along Dry Creek. 
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Water Supply Operations 
As described in Chapter 3, Background and Project Description, the Water Agency is the local 
sponsor for Lake Mendocino and Lake Sonoma and manages water supply releases from both 
reservoirs in accordance with its water right permits issued by the State Water Resources 
Control Board (SWRCB) as those permits were amended by the SWRCB’s Decision 1610. The 
Lake Mendocino water conservation pool ranges from 68,400 acre-feet (November to March) to 
111,000 acre-feet (May to October), with transitions between these two levels from April through 
May and October through November (Figure 3-2 from Chapter 3, “Background and Project 
Description”). The Lake Sonoma conservation pool holds 245,000 acre-feet (Figure 3-3 from 
Chapter 3, “Background and Project Description”) that constitutes the principal municipal, 
domestic, and industrial water supply for most of the Russian River, and parts of Sonoma and 
Marin counties (State Water Resources Control Board 1986; NMFS 2008). Whenever reservoir 
water surface elevations are within the water conservation pools, the Water Agency directs 
USACE releases from Lake Mendocino into the Russian River, and from Lake Sonoma into Dry 
Creek and downstream into the Russian River. The Water Agency sets release levels to 
maintain minimum instream flow requirements specified in its water rights permits and for 
downstream beneficial uses, including diversions for municipal, domestic, and industrial 
purposes. 

Operation of Lake Mendocino and Lake Sonoma for water supply is conjunctively managed by 
the Water Agency according to the terms of its water rights permits. Releases from Lake 
Mendocino at Coyote Valley Dam primarily support demands and maintain instream flows in the 
upper reaches of the Russian River down to its confluence with Dry Creek. Downstream of the 
confluence and in Dry Creek, demands and maintenance of instream flows are supported by 
releases from Lake Sonoma at Warm Springs Dam. These operational protocols are dictated by 
the need to preserve the maximum amount of water in the Lake Mendocino water conservation 
pool due to its smaller capacity and greater susceptibility to dry conditions than Lake Sonoma. 
Since the 2008 issuance of the Biological Opinion, however, releases from both dams are 
subject to incidental take criteria as a result of the findings of jeopardy to endangered and 
threatened salmonids. These incidental take criteria have a more profound effect on limiting 
releases from Lake Sonoma than on limiting releases from Lake Mendocino. As a result, during 
the months of June through October, the Water Agency operational protocols have occasionally 
deviated from that described prior and additional releases from Coyote Valley Dam have been 
required to minimize the incidental take exceedances on Dry Creek. 

Other Water Rights 
As described in Chapter 3, Background and Project Description, other water rights permits 
holders may also use water from Lake Mendocino under certain conditions. The Mendocino 
County Russian River Flood Control and Water Conservation Improvement District (Mendocino 
District) holds water-right Permit 12947B authorizing re-diversion and use of up to 8,000 AFY of 
water released from Lake Mendocino. Refer to Chapter 3, Background and Project Description 
for further details regarding water rights permits. 

Water rights Decision 1030 (SWRCB 1961) also reserved 10,000 acre-feet per year of water 
from Lake Mendocino for diversions for domestic and agricultural uses within the Russian River 
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Valley in Sonoma County. The 10,000-acre-feet per year reservation is administered by the 
SWRCB and available to qualifying appropriative water rights in Sonoma County. 

Water Supply Agreements 
The Water Agency has agreements with other entities to either supply water or to divert from the 
Russian River. Chapter 3, Background and Project Description, describes the Water Agency’s 
water supply agreements with its retail contractors, Russian River customers, and other 
transmission system customers. 

Minimum Instream Flow Requirements 
As described in Chapter 3, Background and Project Description, the Water Agency is the local 
sponsor for Lake Mendocino and Lake Sonoma and manages water supply releases from both 
reservoirs in accordance with its water right permits as amended by the SWRCB’s Decision 
1610 adopted in 1986. 

Decision 1610 established minimum instream flow requirements for the Russian River and Dry 
Creek, which are included as terms in the Water Agency’s water right permits. Refer to Section 
3.3.4 in Chapter 3, “Background and Project Description,” for details regarding Decision 1610 
minimum instream flow requirements. The minimum instream flows requirements were 
established for four reaches in the Russian River watershed: 1) East Fork Russian River from 
Coyote Valley Dam to the confluence with the Russian River; 2) the Russian River between the 
East Fork confluence and Dry Creek; 3) the Russian River between Dry Creek and the Pacific 
Ocean; and 4) Dry Creek downstream of Warm Springs Dam to the confluence with the Russian 
River. 

Hydrologic Condition 
Under the Water Agency’s water right permits and Decision 1610, required minimum instream 
flows in the Russian River vary based upon a hydrologic index that sets water supply condition 
determined by the cumulative inflow to Lake Pillsbury (on the Eel River) on the first of each 
month between January and June from the previous October (referred to here as the “Decision 
1610 Hydrologic Index”). The Decision 1610 Hydrologic Index has three schedules 
corresponding to the water supply condition (Normal, Dry, and Critical) and can change monthly 
until June 1 when the condition is set for the remainder of the year. As discussed in Chapter 
3.3.4, two spring sub-conditions (Normal Dry Spring 1 and Normal Dry Spring 2) can occur 
within the Normal condition on May 31 of each year if the total combined storage in Lake 
Mendocino and Lake Pillsbury is between 130,000 to 150,000 acre-feet, or 80-90 percent of the 
estimated total water supply storage of the reservoirs, whichever is less (Dry-Spring 1), or if the 
combined storage in Lake Pillsbury and Lake Mendocino is less than 130,000 acre-feet or less 
than 80 percent of the estimated total water supply storage of the reservoirs (Normal-Dry Spring 
2). Normal Dry-Spring 1 and 2 conditions result in lower minimum instream flow requirements in 
the Upper Russian River from 75 to 150 cfs. Hydrologic modeling (described in Appendix G) 
shows that under the Decision 1610 Hydrologic Index, Normal water supply conditions occurs in 
75 percent of all years, and Dry and Critical occur 22 percent and 3 percent, respectively. 
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Water Supply Operations to Maintain Minimum Instream Flow 
The Water Agency operates Lake Mendocino and Lake Sonoma to preserve water in each 
reservoir’s water supply pool while complying with minimum instream flow requirements and 
meeting downstream demands. When rainfall and natural runoff are sufficient to meet minimum 
instream flow requirements at downstream gages (compliance points), the Water Agency limits 
water supply pool releases to amounts needed to meet the minimum instream flow requirement 
in the East Fork Russian River between Coyote Valley Dam and the West Fork of the Russian 
River (25 cfs at all times) and to meet the needs for the Don Clausen Fish Hatchery (a minimum 
of 70 cfs) (SCWA 2014). As natural runoff decreases through spring and into summer, the 
Water Agency increases releases to ensure minimum instream flows at compliance points all 
along the Russian River and Dry Creek. Typically, in the spring and early summer, when flow is 
higher downstream than upstream (Figure 4.1-1, Figure 4.1-3, and Figure 4.1-5), the 
compliance point is the most upstream point, either downstream of Coyote Valley Dam at the 
confluence of the East Fork and the West Fork Russian River (the Forks), downstream of Warm 
Springs Dam at the Dry Creek near Geyserville USGS gage site, or at the confluence of the 
Russian River and Dry Creek. During the dry season when flow is higher upstream than 
downstream due to declining tributary inputs and increased surface water losses to evaporation, 
diversions, and surface water/groundwater interaction losses, the compliance point moves 
downstream, gradually shifting to the most downstream point by late-summer and early-fall. The 
most downstream compliance points are the Healdsburg USGS gage site in the Upper Russian 
River, the Dry Creek mouth near Healdsburg USGS gage site in Dry Creek, and the Russian 
River near Guerneville USGS gage site in the Lower Russian River. 

Hydroelectric Power 
Coyote Valley and Warm Springs dams support hydroelectric power generation as part of their 
facilities. Chapter 3, “Background and Project Description,” provides details about the Lake 
Mendocino Hydroelectric Facility, which is operated by the City of Ukiah under license 2841 
from the Federal Energy Regulatory Commission (FERC). The Water Agency operates the 
Warm Springs Dam Hydroelectric Project under license 3351 from FERC. Chapter 3, 
“Background and Project Description,” provides details about the Warm Springs Dam 
Hydroelectric Project. No releases from either Coyote Valley Dam or Warm Springs Dam are 
made solely for hydroelectric power generation. 

Groundwater 
Groundwater resources that could potentially be affected by the project (i.e., changes in 
releases from Lake Mendocino or Lake Sonoma) consist of aquifer systems that are in direct 
hydraulic communication with the surface water system affected by the reservoir releases. 
These include shallow unconfined aquifer systems occurring beneath and adjacent to the 
mainstem Russian River downstream of Coyote Valley Dam to the Pacific Ocean and beneath 
Dry Creek and adjacent to downstream of Warm Springs Dam. The following subsections 
describe (1) general concepts and characteristics of the interactions between groundwater and 
surface water and (2) the physical descriptions of the aquifer systems potentially affected by the 
project. 
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Surface Water and Groundwater Interaction General Concepts 
In river and stream systems, surface water and groundwater are functionally inter-dependent 
and their interactions are controlled by the degree of  hydraulic connection (Winter et al. 1998). 
In hydraulically connected systems, the groundwater table is in contact with the surface water of 
a river or stream. The exchange of water between groundwater and surface water is controlled 
by the relative elevations between the groundwater table and surface water level and the 
hydraulic conductivity of the streambed materials. Streams gain water when the groundwater 
table elevation is greater than surface water elevation, causing groundwater to flow into the 
stream (“gaining streams”). Streams lose water as the groundwater table elevation becomes 
lower than the adjacent surface water elevations causing surface water to flow out of a stream 
and into an aquifer (“losing streams”). In hydraulically disconnected systems, the groundwater 
table occurs beneath the bottom of the streambed and groundwater and surface water are not in 
physical contact. Disconnected rivers and streams typically lose water and may provide 
recharge to shallow unconfined aquifer systems. Hydraulically connected streams can be 
perennially gaining or losing or they can convert from gaining to losing over varying time-scales 
and reaches depending on the seasonal fluctuations of the groundwater table, the amount and 
timing of riparian evapotranspiration, and the amount, timing and location of any nearby 
groundwater pumping. Pumping of groundwater from wells can result in the depletion of 
streamflows. Factors that control the time response of streamflow depletion to groundwater 
pumping include the geologic structure, dimensions and hydraulic properties of the groundwater 
system; the locations and hydrologic conditions along the boundaries of the groundwater 
system, including streams; the horizontal and vertical distances of wells from the streams 
(Barlow and Leake 2012). 

Description of Aquifer Systems in Project Area 
Groundwater resources in the North Coast Hydrologic Region occur along the coast near major 
river mouths, on marine terraces, or inland river valleys and basins (DWR 2003). Reliability of 
these resources varies, but DWR (2003) delineated 63 groundwater basins (divided into 551 
basin/sub-basins) in the region underlying approximately 1.022 million acres (1,600 mi2). Along 
the coast, most groundwater comes from shallow wells in alluvium (sand and gravel) underlying 
the region’s rivers.  

The Russian River basin contains three general geologic formation assemblages differentiated 
by age and water bearing properties (Caldwell 1965). The oldest geologic formations (Jurassic 
and Cretaceous age) are rocks of the Franciscan, Great Valley and Coast Range Ophiolite, 
which occur as bedrock along the northern Coast Ranges and provide limited amounts of 
groundwater (through fracture flow) for primarily domestic use in mountain areas. Younger 
geologic formations of Pliocene and Pleistocene age (Sonoma volcanics, Wilson Grove 
[formerly Merced] formation, Glen Ellen formation) occur as occasional outcrops through the 
Russian River basin and can provide groundwater, but their geographic extent is limited. The 
youngest geologic formations are Quaternary and more recent alluvial deposits3 (Caldwell 
1965). Following the Wisconsin Glaciation, sea level rise caused the deposit of clay, sand, and 

3 Alluvial deposits are made up of alluvium, which is loose, unconsolidated sediment eroded by water and deposited in a non-
marine environment. 
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gravel within the Russian River Valley. This unconsolidated sediment deposited as deltaic fans, 
floodplains, stream channels, and remains as terraces and other river landforms (Florsheim and 
Goodwin 1995). The Quaternary alluvial deposits, where sufficiently thick and saturated, 
comprise the most productive aquifer in the Project Area and are a high yield source for 
municipal, rural domestic and agricultural needs (Caldwell 1965, Florsheim and Goodwin 1995). 
In areas where the Quaternary alluvial deposits are relatively thin, such as near the margins of 
the valley, older formations, including the Glen Ellen Formation and Sonoma Volcanics (where 
present) are more commonly tapped by water wells (DWR 2003, USGS 2006).  

The Project Area for groundwater resources encompasses several groundwater basins and 
subbasins as defined by Bulletin 118 of the California Department of Water Resources (Table 
4.1-10) (DWR 2003). The Upper Russian River includes the Ukiah Valley (California 
groundwater basin #1-52), Sanel Valley (California groundwater basin #1-53), and Alexander 
Valley (California groundwater basin #1-54) groundwater basins. DWR (2003) further divides 
the Alexander Valley groundwater basin into the Alexander (#1-54.01) and Cloverdale 
(#1.54.02) sub-basins, which both occur in the Upper Russian River. The Healdsburg Area sub-
basin (California groundwater sub-basin #1-55.02) of the Santa Rosa Valley basin (DWR 2003) 
straddles the Dry Creek Reach and southern end of the Upper Russian River. The Lower 
Russian River includes the Lower Russian River groundwater basin (California groundwater 
basin #1-60). The Santa Rosa Plain sub-basin (California groundwater sub-basin #1-55.01, part 
of the Santa Rosa Valley groundwater basin [#1-55]) is tributary to the Project area and aquifer 
systems within the Santa Rosa Plain are not considered to be in direct hydraulic communication 
with surface waters affected by the project. 

Table 4.1-10. Groundwater basins found within the study area1. 
Groundwater basin (#) Sub-basin Acres 
Ukiah Valley (1-52) none 37,500 
Sanel Valley (1-53) none 5,570 

Alexander Valley (1-54) Alexander (1-54.01) 24,500 
Cloverdale (1-54.02) 6,500 

Santa Rosa Valley (1-55) Healdsburg (1-55.02) 15,400 
Lower Russian River (1-60) none 6,600 
1Source: DWR. 2003. California’s Groundwater: Bulletin 18. State of California, Sacramento, CA 2003. 

The basins and sub-basins range in size from 5,570 to 37,500 acres and are utilized to varying 
degrees for water supply. Detailed groundwater budgets, an analysis of inflows and outflows 
useful for estimating storage change, have not been developed for most of the basins and sub-
basins (Type C budget: not enough data to provide either an estimate of the basin’s 
groundwater budget or groundwater extraction from the basin). The groundwater basins and 
subbasins are mapped based on the surficial distribution of alluvial geologic formations and 
represent areas with shallow alluvial aquifer systems that are most likely to exhibit direct 
hydraulic communication with surface water systems. Other aquifer systems that underlie the 
Project Area primarily occur within fractured bedrock of the Franciscan Complex, Great Valley 
Sequence and Coast Range Ophiolite and are more limited and sporadic in their occurrence 
and connection with the affected surface water systems, 
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USGS (2006) also conducted a study of the hydrogeology and water chemistry of the Alexander 
Valley to address water-management issues, including potential increases in water demand and 
potential changes in flows in the Russian River to improve conditions for listed fish species 
under the State and Federal ESA. The estimated total water use for the Alexander Valley for 
1999 was approximately 15,800 ac-ft. About 13,500 ac-ft of this amount was estimated to be for 
agricultural use, primarily vineyards, and about 2,300 ac-ft was for municipal/industrial use. 
Groundwater was reported to be the main source of water supply (estimated to meet 78% of the 
total water demands) in the basin, although the estimate may include some diversions made 
through wells under surface water rights (USGS, 2006).  

In the Project Area, the principal inflows to groundwater are precipitation and surface water from 
rivers and streams (Caldwell 1965). Seasonal groundwater-level fluctuations vary from one to 
two feet (primarily along Dry Creek) to five to 10 feet in other areas. The seasonal high 
groundwater-levels generally correspond with high river and stream flows and indicate that 
groundwater within the alluvial aquifer is in close hydraulic communication with surface water. 
Groundwater-levels in the southern portion of the Healdsburg Area subbasin are also locally 
influenced by a series of quarry ponds which have been excavated along the middle reach of 
the Russian River. In general, during the rainy season with high river flows (typically late-fall 
through early spring (Figure 4.1-1, Figure 4.1-3, and Figure 4.1-5) surface water overtops banks 
and floodplains, infiltrating into and recharging unconfined aquifers. As flow and water surfaces 
decline to elevations lower than the adjacent groundwater table (typically late-spring to early 
summer), surface water is gained as aquifers discharge into rivers and stream channels, 
contributing baseflow to the rivers and streams. Through the summer and early-fall, the 
groundwater table elevation can gradually drop below surface water surface elevation along 
some reaches, and streamflow enters the aquifer. Additionally in areas where groundwater is 
pumped through wells located near the river, streamflow depletion can occur and locally result 
in losing river conditions. 

Geomorphology 
The current geomorphic condition of the Russian River and Dry Creek reflects the evolution and 
intensity of past and current land uses. Prior to European settlement in 1850, forests covered 
much of the Russian River and Dry Creek valleys, which were subject to dynamic fluvial 
interaction and characterized by large gravel bars, forested islands, side-channels and sloughs. 
These landforms became less prevalent, and watercourses less dynamic, as timber harvest, 
grazing, agriculture, gravel mining, and water storage and regulation increased. The Russian 
River and Dry Creek responded by incising into their alluvial valleys, changing the hydraulic 
environment from relatively wide and shallow to narrow and deep, and simplifying or eliminating 
fluvial landforms that provided habitat for aquatic and riparian biota. 

Several sources (Harvey and Schumm 1985, Simons, Li and Associates 1991, Swanson 1992, 
Florsheim and Goodwin 1995) summarize a narrative history of land-use changes and river 
response, and examine recently collected survey data to describe and characterize the 
historical and current geomorphic condition of the Russian River from Coyote Valley Dam to the 
Pacific Ocean and Dry Creek. The narrative history and survey data show systemic changes 
through both basins from 1850 to present. Survey data were collected by different agencies 
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(USACE, DWR, FEMA) for various purposes. Consequently, the data occur at irregular spatial 
scales and time intervals. Nonetheless, the data show a pattern of channel incision and 
geomorphic change along the length of the Russian River and Dry Creek.  

Prior to 1850, the wide alluvial portions of the Russian River meandered across adjacent 
floodplains while bedrock sections remained confined within narrow canyons. Shortly after 
European settlement, channel stabilization attempted to preserve and fix parcel boundaries 
surveyed from the centerline of the active channel to the land surface. Agricultural practices 
filled side-channels and sloughs and removed riparian vegetation to further increase land area. 
In 1908, the Potter Valley Project brought water from the Eel River into the Russian River, 
increasing flow during dry months. Florsheim and Goodwin (1995) note that this was the 
beginning of summer flow in the Russian River, prior to 1908 flow reduced to a trickle, but 
surface water remained in disconnected sloughs and side channels. Cultivation and agricultural 
activity increased through the 1940s when demand for aggregate and sand intensified, leading 
to gravel mining, and in-channel debris clearing to reduce flooding became practice. The 
completion of Coyote Valley Dam in 1959 altered the hydrograph and sediment transport from 
the East Fork Russian River to the mainstem Russian River. 

Upper Russian River 
Through the Upper Russian River, beginning in Mendocino County, aerial photographs show 
minimal change in channel width or sinuosity from the 1950s to the 1990s, but a comparison of 
longitudinal profiles and cross sections show substantial adjustment to land-use changes 
(Florsheim and Goodwin 1995). Long profiles from 1940 and 1979 showed that bed elevations 
lowered 10 to 18 feet just downstream of Coyote Valley Dam between River Miles 84 and 94, 
while later surveys (1979 and 1989) showed 5 feet of incision between Feliz Creek and the 
Highway 101 bridge crossing. Cross-sections collected in 1980, 1981, and 1982 at tributary 
junctions and bridge crossings show increases in channel area at Dooley Creek, Forsythe 
Creek, and Robinson Creek and in the Russian River at Highway 175 corresponding to incision 
and channel widening. Other field evidence of incision includes construction of grade control 
structures on Ackerman, Hensley, and Robinson creeks intended to prevent downcutting on 
bridge piers as tributary bed elevation lowered in response to coincident lowering on the 
Russian River. 

Historical management, aerial photographs and maps indicate substantial planform change 
through the Alexander Valley and survey data show channel incision similar to upstream 
through Mendocino County. Levees constructed in the 1930s confined a portion of the river from 
the Cloverdale airport to Big Sulphur Creek, and USACE and the Water Agency began channel 
maintenance activities in 1959 after construction of Coyote Valley Dam (Florsheim and Goodwin 
1995). In conjunction with the Coyote Valley Dam project, USACE constructed channel 
stabilization works from 1956 to 1963 that included channel clearing, pilot channels (conversion 
of a meander to a straight portion of river), bank protection works, including anchored steel 
jacks, wire mesh gravel revetments, and check dams (USACE 1997). Historical topographic 
maps and aerial photography show channel planform evolving from a sinuous channel 
surrounded by a wide riparian area to a straight channel surrounded by stabilization measures, 
agriculture, and gravel mining. Simons, Li and Associates (1991) monitored channel change 
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through the Alexander Valley (and a portion of the Lower Russian River, upstream of Dry Creek, 
see below) using aerial photographs from 1981 to 1986 and observed localized bank failure that 
eroded riparian vegetation and surrounding undeveloped and cultivated lands. Simons, Li and 
Associates (1991) also noted meander migration within the active channel along a portion of the 
valley. Sequential longitudinal profiles from 1971 and 1991 by USACE and the Water Agency 
show 20 feet of channel degradation (incision) in the lower Alexander Valley, with some 
localized aggradation associated with channel widening (Florsheim and Goodwin 1995). 
Sequential cross-sections also indicate channel lowering and localized channel widening, likely 
related to flooding induced bank erosion. 

Lower Russian River 
The Lower Russian River flows generally south through a heavily modified alluvial section 
before entering a confined canyon cutting across the Coast Ranges that leads to the Russian 
River Estuary and the Pacific Ocean. In the alluvial section, aerial photographs from the 1940s 
and 1950s show intense floodplain and channel modification from gravel mining and flood 
control activities, while historical topographic maps document the river corridor evolving from a 
wide riparian area with a sinuous channel (1864) to a narrow, straight channel (1980) subject to 
bank stabilization and agricultural development (Florsheim and Goodwin 1995). Longitudinal 
profiles through this portion indicate channel incision of up to 20 feet, likely due to instream 
gravel mining. The primary gravel extraction method on the Russian River in the 1940s was 
deep dredging of the active channel, which occurred in the alluvial section of the Lower Russian 
River to depths of 30 to 60 feet (Swanson 1992). Regulations later limited gravel mining to bar 
skimming and floodplain excavation (gravel pits), but intensive gravel mining from the 1940s to 
the 1970s lowered bed elevation between Dry Creek and Wohler Bridge by up to 18 feet. As 
noted above, Dry Creek incised by up to 10 feet in response to lower bed elevations in the 
Russian River (Harvey and Schumm 1985). The canyon section of the Lower Russian River is 
relatively stable compared to upstream areas (including the Upper Russian River and Dry 
Creek), although Florsheim and Goodwin (1995) note approximately 12 feet of degradation at 
the Monte Rio Bridge since 1934, but little since 1973. The estuarine portion of the Lower 
Russian River extends 6 to 7 miles upstream from the mouth of the Russian River to upstream 
of Austin Creek, with bed elevations generally below sea level up to RM 12 (Florsheim and 
Goodwin 1995). A barrier beach occasionally forms across the mouth of the river during the dry 
season (and occasionally during winter), impounding water to form a lagoon (ENTRIX 2004). 
The sandbar opens naturally when hydraulic conditions in the Russian River and Pacific Ocean 
change, or when it is artificially breached. When the sandbar is open, the estuary is open to tidal 
mixing. Current water operations affect the estuary primarily in the low-flow months when 
minimum instream flow requirements result in a need for an artificial sandbar breaching program 
to prevent flooding of local property. 

Dry Creek 
The current geomorphic condition of Dry Creek is a reflection of the evolution and intensity of 
past and current land-use practices. Harvey and Schumm (1985) conducted a geomorphic 
assessment of Dry Creek that described cross-sectional and longitudinal response to changes 
in land-use since 1850, the beginning of European settlement. Prior to 1850, forests covered 50 
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percent of the Dry Creek basin (Ritter and Brown 1971). Settlers cleared up to 40 percent of 
these forests for grazing, resulting in increased surface and hillslope erosion and sediment 
delivery to the stream channel. This land-use change also increased stream discharge through 
decreases in infiltration and more efficient delivery of runoff from agricultural drainage systems. 
The channel responded by aggrading up to 3 feet, then degrading approximately 12 feet to 
reach an equilibrium base-level by 1900 (Figure 4.1-8). The onset of gravel mining from the 
channel and floodplains caused further channel degradation in response to base-level lowering 
in the Russian River, an increase in extraction rates in Dry Creek from the 1950s to 1960s, and 
record annual runoff (see Flood Hydrology, above). By 1964 the Dry Creek channel incised 
another 10 feet, resulting in channel instability and increased sediment yield to the Russian 
River. The rate of channel incision decreased by 1974, with Harvey and Schumm (1985) noting 
further degradation (2.4 feet) from the 1964 base-level. But, the systemic incision ceased just 
upstream of Lambert Bridge due to the presence of grade controlling Franciscan Foundation 
bedrock outcrops. By 1984, Dry Creek downstream of Lambert Bridge lowered another 2.0 feet, 
but appeared to reach a new equilibrium with the formation of a sinuous channel and adjacent 
gravel bars within the recently incised valleys. 

Figure 4.1-8. Historical incision through the Dry Creek Valley from 1850 to 1984 (Taken from 
Harvey and Schumm 1985). 

As described above (see “Groundwater”) groundwater and surface water are functionally inter-
dependent and the relative elevations of the groundwater table and surface water influence 
whether a stream is gaining or losing. Systemic channel incision through the Upper Russian 
River, Dry Creek, and the Lower Russian River also lowered surface water elevations relative to 
the groundwater table, possibly lowering the adjacent groundwater table. Substantially lower 
water surface elevations could potentially drain aquifers more rapidly than higher water surface 
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elevations. In a Mediterranean climate, hydraulically-connected system, such as the Russian 
River, a lower surface water elevation could hasten the seasonal transition from surface water 
gaining to losing. Still, under unregulated conditions, the Russian River, Dry Creek, and 
tributaries underlain by alluvium likely went dry, became intermittent, or had very little flow in 
late-summer to early-fall as groundwater contributions waned and surface water infiltrated into 
aquifers. Any lowering of the groundwater table due to historical incision has likely stabilized as 
regulation and minimum instream flows maintain perennial surface flow and provide 
groundwater recharge throughout the year.  

4.1.3 Regulatory Framework 

State 

State Water Resources Control Board 
The SWRCB is responsible for approving any modification in water right permits or issuing new 
water right permits. The SWRCB has statutory authority over appropriative water rights in 
California. California water right permits contain terms, which among other things, specify the 
maximum authorized rates of direct diversion and re-diversion. “Direct diversion” refers to water 
diverted directly from stream flows. “Re-diversion” refers to water that is first collected to storage 
in a reservoir, then released from storage and diverted again (re-diverted) at a point 
downstream. In addition, the Division of Drinking Water within the SWRCB issues permits for 
public water supply systems. 

As described in Section 3.3.6 of Chapter 3, “Background and Project Description,” the Water 
Agency manages water supply releases from Coyote Valley Dam and Warm Springs Dam 
under water right permits originally issued in accordance with SWRCB in Decision 1030, 
adopted on August 17, 1961, and then modified by Decision 1416, adopted on March 15, 1973; 
Order WR 74-30, adopted on October 17, 1974; Order WR 74-34, adopted on November 21, 
1974; and Decision 1610, adopted on April 17, 1986.  

California Department of Water Resources 
The California Department of Water Resources (DWR) is the state agency responsible for 
managing California’s water resources, including conducting technical studies of surface water 
and groundwater in cooperation with local agencies, overseeing certain flood prevention and 
floodplain management programs, and developing and implementing water conservation and 
efficient water use strategies and programs in cooperation with local agencies. DWR is also 
responsible for building, operating, and maintaining the State Water Project, which supplies 
drinking water and agricultural irrigation water to various parts of the state (but not including 
Sonoma County). DWR has also has the responsibility for overseeing the preparation of 
Groundwater Management Plans (Department of Water Resources 2012).  
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Groundwater 
The California Water Code (Section 10752) defines "groundwater" as all water beneath the 
surface of the earth within the zone below the water table in which the soil is completely 
saturated with water, but does not include water which flows in known and definite channels. 

California Statewide Groundwater Elevation Monitoring 
Under the California 2009 Comprehensive Water Package, DWR implemented the California 
Statewide Groundwater Elevation Monitoring (CASGEM) program to establish rules for local 
agencies to develop and conduct groundwater level monitoring programs (DWR 2015). The 
water package required DWR to describe the degree of groundwater elevation monitoring within 
groundwater basins listed in DWR (2003; California’s Groundwater, Bulletin 118, update 2003) 
to prioritize basins to identify, evaluate, and determine the need for additional groundwater level 
monitoring. DWR (2015; California’s Groundwater, Update 2013, dated April 2015) used 
groundwater reliance as the leading indicator of basin priority to evaluate and categorize 
groundwater basins them into high, medium, low, and very low priority for water level 
monitoring. High or medium priority basins encompass 96 percent of annual groundwater use in 
California. The Ukiah Valley groundwater basin (1-52) is the only medium priority groundwater 
basin or subbasin that received a medium basin priority score within the project area. The other 
five groundwater basins and subbasins within the project area received a very low overall basin 
priority with low scores of groundwater use and groundwater reliance (DWR 2015). The Santa 
Rosa Plain groundwater sub-basin (#155.01), which is tributary to the project area, was 
designated as a medium basin priority basin. 

Sustainable Groundwater Management Act 
In September 2014, Governor Brown signed legislation requiring that California’s critical 
groundwater resources be sustainably managed by local agencies. The Sustainable 
Groundwater Management Act (SGMA), which became effective on January 1, 2015, gives local 
public agencies that have water supply, water management or land use responsibilities the 
authority to form Groundwater Sustainability Agencies (GSAs), SGMA is required to be 
implemented for medium and high priority groundwater basins and GSA for these basins must 
be formed by June 30, 2017. GSAs are required to develop Groundwater Sustainability Plans 
(GSPs) which must describe how a groundwater basin will be sustainability managed within 20 
years. The GSAs have discretionary authorities including conducting studies, regulating 
groundwater use, imposing fees, and constructing/operating projects to achieve groundwater 
sustainability. If a GSA is not formed or if it fails to meet the requirements of SGMA and achieve 
sustainability, the state can intervene and assume management of the groundwater basin. 
Currently, the Ukiah Valley is the only medium priority basin within the project area and is 
subject to the requirements of SGMA. As noted above, the Santa Rosa Plain, which is tributary 
to the project area, is also a medium priority basin and subject to the requirements of SGMA. 
Efforts are currently underway to form GSAs in these two basins by the deadline of June 2017. 
Once formed, the GSAs will be responsible for preparing GSPs for the two basins by January 
2022, which must describe how the basins will be sustainably managed. Additionally, DWR will 
be reprioritizing basins in late 2016 or early 2017 with an added criteria that incorporates the 
potential for surface water and groundwater interaction and habitat impacts, which could 
potentially add additional medium or high priority basins in the project area. 
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Local 

Mendocino County General Plan 
Parts of the Proposed Project are located within the jurisdiction of the Mendocino County 
General Plan (Mendocino County 2009). The Mendocino County General Plan is discussed 
further in Section 4.1.5. 

Mendocino County Water Action Plan 
The Mendocino County Water Agency Action Plan (Mendocino County Water Agency 2015) is a 
plan to navigate regulatory, financial, water availability and legislative challenges and issues. 
The objectives and actions are a “road map” that the Mendocino County Water Agency will 
follow to adaptively move forward to achieve its mission of protecting and enhancing the 
reliability, availability, affordability and quality of water resources. The plan describes several 
action plan projects including monitoring for CASGEM in the Round Valley/Covelo, the Fort 
Bragg Terrace Area, Anderson Valley, and Sanel Valley groundwater basins. Mendocino 
County is coordinating the monitoring, which involves collecting well data from local agencies 
conducting the well monitoring and formatting and uploading the information to the State 
system. 

Ukiah Valley Area Plan 
The Ukiah Valley Area Plan (UVAP) is a comprehensive and long range inter-jurisdictional 
planning document that is an element of the Mendocino County General Plan governing land 
use and development on the unincorporated lands in the Ukiah Valley (Mendocino County 
2011). The plan addresses water supply, distribution and quality through four water 
management goals and policies to achieve those goals: 

 Goal WM1 Promote efforts that protect and increase water supply storage and capacity 
 Goal WM2 Strike a balance between water supply infrastructure and new development. 
 Goal WM3 Promote reclamation and conservation of water. 
 Goal WM4 Protect water quality by improving storm and wastewater management 

practices. 

Sonoma County Permit and Resource Management Department 
(PRMD) 
The Sonoma County PRMD is responsible for issuing groundwater well permits in 
unincorporated areas of the County. The well permitting process varies depending on the 
availability of groundwater at the location of the proposed well. A four-tiered classification 
system is used to indicate general areas of groundwater availability:  

o Class I includes Major Groundwater Basins; 
o Class II includes the Major Natural Recharge Areas; 
o Class III includes the Marginal Groundwater Availability Areas; and  
o Class IV includes Areas with Low or High Variable Water Yield.  
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For proposed non-agricultural wells located in Class III and Class IV areas, applicants are 
required to provide proof of adequate groundwater yields to meet the proposed domestic or 
commercial uses by means of a geologic report. Provided they meet certain minimum County 
and state requirements for construction, agricultural well permits are granted, generally without 
further technical review, provided they meet certain minimum County and state requirements for 
construction.. However, agricultural well permits may be associated with other aspects of an 
agriculturally related project, such as processing or visitor-serving use. Such uses are typically 
subject to discretionary project review and permit approval process, including the review of the 
proposed well construction and operational details. Discretionary permits are not granted unless 
the geologic report establishes that groundwater supplies in the vicinity of the proposed well are 
adequate and will not be adversely impacted by anticipated future land uses and development. 

Sonoma County General Plan 
Parts of the Proposed Project are located within the jurisdiction of Sonoma County General Plan 
2020 (PRMD 2008). The Sonoma County General Plan is discussed further in Section 4.1.5. 
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4.1.4 Impact Analysis 
This section describes the impact analysis relating to hydrology for the Proposed Project. It 
describes the methods used to determine the impacts of the project and lists the thresholds 
used to conclude whether an impact would be significant. Measures to mitigate potentially 
significant impacts accompany each impact discussion, where applicable. 

Methodology 
The hydrology impact assessment relies on a qualitative evaluation of potential changes to 
groundwater and surface water conditions (including erosion and flooding hazards) under the 
Fish Flow and Water Rights Project. The qualitative evaluation relied on a quantitative 
hydrologic model, the Russian River Reservoir System Simulation (Russian River ResSim) 
model, that used 104 years (1910 to 2013) of estimated unimpaired hydrology to analyze 
potential impacts (detailed in Appendix G). The assessment uses the model to analyze impacts 
between Baseline Conditions and the Proposed Project and No Project 1 and No Project 2 
alternatives. The Russian River ResSim model simulates instream flow at nodes in each reach: 
in the Upper Russian River just downstream of Coyote Valley Dam, downstream of the junction 
of the East Fork and the mainstem Russian River, and at the Hopland, Cloverdale, and 
Healdsburg USGS gage sites; in the Lower Russian River at the junction of the Russian River 
and Dry Creek and the Guerneville gage site; and in Dry Creek just downstream of Warm 
Springs Dam, and at the Geyserville and Dry Creek mouth USGS gage sites. Nodes are meant 
to describe hydrologic trends at inflow sites (e.g., dam outlets), tributary junctions, or at the 
downstream ends of key reaches, and are independent of existing gage locations, although 
gage sites may be (and are) coincident with node location. Gages are often located in these 
same areas to describe similar patterns and trends. The Russian River ResSim model simulates 
instream flow over a longer period of record and across a wider range of hydrologic conditions 
(i.e., wet, normal, dry years) under current regulation and demands (with Coyote Valley and 
Warm Springs dams in place) than available from USGS gage records. 

Russian River ResSim model simulations show that under Baseline Conditions median monthly 
flow is greatest at most nodes in all reaches in February (Figure 4.1-9, Figure 4.1-10, Figure 
4.1-11), similar to post-Coyote Valley and Warm Spring dams trends observed at USGS gage 
sites in the Upper Russian River (Figure 4.1-1), Dry Creek (Figure 4.1-3), and the Lower 
Russian River (Figure 4.1-5) although at a lower magnitude, and a low but relatively constant 
flow from June through October. The model also illustrates longitudinal trends occurring under 
baseline regulation. Median monthly flows in all reaches follow a longitudinal trend that shifts 
seasonally. During fall and winter instream flows are lowest at the most upstream nodes 
(Coyote Valley Dam, Warm Springs Dam, and Russian River at Dry Creek Confluence) and 
increase downstream owing to flood retention in reservoirs (Lake Mendocino and Lake Sonoma) 
and tributary input between nodes. In spring, median monthly flows are still low at upstream 
nodes and successive tributary inputs still slightly increase flow downstream, but as summer 
progresses, tributary inputs decrease and dam releases increase to meet minimum instream 
flow requirements and water supply needs (see below). By May (Lower Russian River; Figure 
4.1-11), June (Dry Creek, Figure 4.1-10), July (Upper Russian River, Figure 4.1-9) and through 
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September, median monthly flows decrease in the downstream direction as tributary inputs 
decline and eventually cease. 

Analysis of effects of the No Project 1 Alternative, the No Project 2 Alternative, and the 
Proposed Project on hydrology relied on instream flow estimated by the Russian River ResSim 
model at nodes along the Upper Russian River, Dry Creek, and the Lower Russian River. The 
model estimated daily flow for the 104 years of record, then calculated exceedance probability, 
which is the probability that an event (a particular flow, in this case) will be exceeded during a 
one-year period. Exceedance probabilities estimated by the model range from 0.99 to 0.01, 
where the lowest flow would be exceeded in 99 percent of all years (0.99 exceedance 
probability) and the highest flow would be exceeded in 1 percent of all years (0.01 exceedance 
probability). The analysis assigned modeled instream results to exceedance probabilities to 
describe flow occurring during different conditions, with 0.99 exceedance simulating a dry 
condition and 0.05 exceedance simulating the wettest condition (Table 4.1-11, Table 4.1-12, 
Table 4.1-13). 

The model results were compared against stage-discharge rating curves to evaluate 
stage (water surface elevation) change along the Upper Russian River, Dry Creek, the Lower 
Russian River, and within Lake Mendocino and Lake Sonoma to analyze effects on 
groundwater levels and to determine potential effects on erosion by exposure of streambanks or 
shoreline. Estimates of stage came from the latest stage discharge rating curves at USGS 
gages within the project reaches (rating curves retrieved June 8, 2016 from USGS 2016a, 
b, c, d, e, and f): 

 Upper Russian River 
o Russian River near Hopland (USGS gage # 11461000) 
o Russian River near Cloverdale (USGS gage # 11462080) 
o Russian River near Healdsburg (USGS gage # 11464000) 


 Dry Creek
	
o Dry Creek near Geyserville (USGS gage # 11465200) 
o Dry Creek near Healdsburg (Dry Creek mouth) (USGS gage # 11465350) 


 Lower Russian River 

o Russian River near Guerneville (Hacienda Bridge) (USGS gage # 11467000) 

The model calculated stage for a smaller set of nodes than for instream flow, which used unique 
points as well as selected USGS gage locations. 
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Figure 4.1-9. Median monthly flow, modeled Baseline Conditions, Upper Russian River. 


Figure 4.1-10. Median monthly flow, modeled Baseline Conditions, Dry Creek.
	

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.1-33 



 

   
   

 
 

  
 

Hydrology 

Figure 4.1-11. Median monthly flow, modeled Baseline Conditions, Lower Russian River. 
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Table 4.1-11. Estimated discharge (cfs) at various flow exceedances at nodes in the Upper Russian River under Baseline Conditions 
(0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 
Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Baseline 
Conditions 

0.99 Coyote Valley Dam 28 26 26 26 26 26 27 27 69 118 116 30 
Forks 52 73 80 42 38 57 45 64 85 114 111 98 
Hopland 45 95 95 45 45 71 45 46 68 77 76 78 
Cloverdale 45 96 96 61 52 105 55 47 59 67 65 73 
Healdsburg 45 95 97 100 74 182 75 49 45 45 45 45 

0.95 
Coyote Valley Dam 96 26 26 26 26 26 27 51 100 152 168 159 
Forks 106 80 80 93 81 99 80 86 103 148 163 156 
Hopland 95 95 95 100 138 178 111 95 95 113 123 126 
Cloverdale 96 98 102 144 195 225 149 104 95 107 115 117 
Healdsburg 95 98 111 192 307 347 230 125 95 95 95 95 

0.9 
Coyote Valley Dam 111 26 26 26 26 26 27 77 116 162 174 172 
Forks 114 84 86 163 156 163 92 103 120 158 169 169 
Hopland 98 95 95 174 213 215 166 100 102 122 132 135 
Cloverdale 100 101 105 198 280 281 220 138 100 114 123 129 
Healdsburg 95 107 120 254 423 431 288 205 95 95 95 95 

0.75 
Coyote Valley Dam 136 75 26 26 44 27 44 140 157 207 235 202 
Forks 136 92 125 163 285 163 200 200 164 206 229 200 
Hopland 114 95 170 252 426 269 237 205 170 175 191 170 
Cloverdale 110 106 184 334 576 390 292 215 170 172 182 174 
Healdsburg 95 122 211 509 931 670 413 243 170 170 170 170 

0.5 
Coyote Valley Dam 196 93 84 148 276 42 117 173 190 242 263 238 
Forks 197 163 164 405 516 183 200 200 200 239 259 235 
Hopland 176 170 272 648 853 406 287 210 205 205 220 201 
Cloverdale 177 178 378 959 1225 666 386 237 205 205 212 192 
Healdsburg 170 193 620 1602 2075 1246 613 294 205 205 205 170 

0.05 
Coyote Valley Dam 228 175 894 2001 2001 507 185 209 249 281 295 268 
Forks 227 578 2714 3667 3572 1794 513 219 252 278 290 265 
Hopland 200 1040 4474 6422 6313 3201 1150 335 227 236 249 227 
Cloverdale 197 1604 6297 9017 8620 4821 1829 488 258 230 237 214 
Healdsburg 198 2721 10014 13774 13702 7788 3383 830 345 221 205 170 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.1-35 



   
   

 

    

           

 
 

              
 

             

 
 

              
 

             

 

              

             

 
 

              

             

 
 

              

             

 
 

              
            

             
 

Table 4.1-12. Estimated discharge (cfs) at various flow exceedances at nodes in Dry Creek under Baseline Conditions (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 
Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Baseline 
Conditions 

0.99 
Warm Springs Dam 74 75 75 75 75 75 70 70 70 85 101 99 
Dry Cr at Geyserville 81 82 82 79 80 82 74 74 78 93 102 103 
Dry Creek Mouth 74 88 88 88 88 92 80 81 73 93 93 93 

0.95 
Warm Springs Dam 80 76 75 75 75 75 70 70 80 94 104 104 
Dry Cr at Geyserville 98 88 88 81 83 86 79 78 91 99 104 105 
Dry Creek Mouth 93 88 117 88 92 104 90 89 93 93 93 93 

0.9 
Warm Springs Dam 98 88 81 75 75 75 70 80 80 97 105 105 
Dry Cr at Geyserville 102 107 109 83 87 89 82 85 93 101 105 106 
Dry Creek Mouth 93 118 118 90 108 113 96 93 93 93 93 93 

0.75 
Warm Springs Dam 105 105 105 75 75 75 75 80 88 102 106 108 
Dry Cr at Geyserville 106 113 113 89 133 125 89 87 97 104 107 108 
Dry Creek Mouth 93 118 118 112 191 180 113 98 93 93 93 93 

0.50 
Warm Springs Dam 109 109 105 75 155 184 102 80 97 105 109 110 
Dry Cr at Geyserville 109 116 123 183 314 256 133 92 101 106 109 111 
Dry Creek Mouth 93 118 159 302 507 373 184 109 93 93 93 93 

0.05 
Warm Springs Dam 160 118 1208 2000 4000 2000 586 184 162 181 194 186 
Dry Cr at Geyserville 162 225 2000 3279 4251 2421 758 238 164 182 194 187 
Dry Creek Mouth 149 460 2899 5100 5184 3204 1112 330 153 167 177 172 
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Table 4.1-13. Estimated discharge (cfs) at various flow exceedances at nodes in the Lower Russian River under Baseline Conditions 
(0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 
Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Baseline 
Conditions 

0.99 Russian R at Dry C 144 183 197 191 162 281 155 150 157 172 181 174 
Hacienda Bridge 69 119 141 136 115 268 114 69 69 69 69 69 

0.95 Russian R at Dry C 188 206 227 282 411 455 322 208 199 211 224 217 
Hacienda Bridge 119 149 173 261 438 465 294 143 119 119 119 119 

0.90 Russian R at Dry C 202 223 238 347 529 553 387 298 212 226 235 229 
Hacienda Bridge 119 159 189 363 598 591 365 226 134 119 119 119 

0.75 Russian R at Dry C 233 239 331 627 1142 878 531 341 263 263 267 263 
Hacienda Bridge 159 189 312 725 1368 1030 556 282 176 159 159 159 

0.50 Russian R at Dry C 263 311 801 1937 2641 1621 823 402 298 298 298 263 
Hacienda Bridge 179 262 965 2492 3419 2151 942 374 226 192 180 159 

0.05 Russian R at Dry C 303 3107 12852 18081 18152 10802 4356 1168 456 314 298 277 
Hacienda Bridge 270 3842 14738 21766 22054 13820 6231 1401 446 237 207 181 
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Significance Criteria 
Based on Appendix G of the California Environmental Quality Act (CEQA) Guidelines, project 
implementation would have significant impacts and environmental consequences on hydrology-
related resources if it would result in any of the following: 

1. 	 Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the 
local groundwater table level (e.g., the production rate of pre-existing nearby wells would 
drop to a level which would not support existing land uses or planned uses for which 
permits have been granted) 

2. 	 Substantially alter the existing drainage pattern of a site or area, including through the 
alteration of the course of a stream or river, in a manner which would result in substantial 
erosion or sedimentation on- or off-site, or substantially increase the rate or amount of 
surface runoff in a manner which would result in flooding on- or off-site; 

3. 	 Create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff; 

4. 	 Place housing within a 100-year flood hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map; 

5. 	 Place within a 100-year flood hazard area structures which would impede or redirect 
flood flows; 

6. 	 Expose people or structures to a significant risk of loss, injury, or death involving 

flooding, including flooding as a result of the failure of a levee or dam; or 


7. 	 Contribute to inundation by seiche, tsunami, or mudflow. 

Based on the nature and function of the Proposed Project, the following criteria included in 
Appendix G of the CEQA Guidelines do not apply to this analysis and are not discussed further, 
as explained below. 

	 Substantially increase the rate or amount of surface runoff in a manner which would 
result in flooding on- or off-site; 

	 Create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff; 

	 Place housing within a 100-year flood hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map; 
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	 Place within a 100-year flood hazard area structures which would impede or redirect 
flood flows. 

No Project 1, No Project 2, and the Proposed Project would not include actions or project 
elements that increase the amount or rate of surface runoff, such as an increase in the amount 
of impervious surfaces through addition of roads or structures, that would increase the rate or 
amount of surface runoff in a manner that would result in flooding on- or off-site. Nor would No 
Project 1, No Project 2, or the Proposed Project create or contribute runoff water which would 
exceed the capacity of existing or planned stormwater drainage systems or provide substantial 
additional sources of polluted runoff. 

Implementation of the Proposed Project would not involve any construction activities or new or 
changed facilities. There would be no impact from the Proposed Project or No Project 1 or No 
Project 2 alternatives that would place housing or structures within a 100-year flood hazard 
area. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential hydrology-related impacts 
associated with the project alternatives, including the Proposed Project, the No Project 1 
Alternative, and the No Project 2 Alternative. Each impact discussion includes an analysis of the 
impact, a summary statement of the impact and its significance, and proposed mitigation 
measures, where applicable. Impacts are summarized and categorized as either “no impact,” 
“less than significant,” “less than significant with mitigation,” “significant and unavoidable,” or 
“beneficial.” 

Impact 4.1-1. The Fish Flow Project could substantially deplete groundwater 
supplies or interfere substantially with groundwater recharge such that there 
would be a net deficit in aquifer volume or a lowering of the local groundwater 
table level. (Less than Significant) 

No Project 1 Alternative 

Upper Russian River 
Under the No Project 1 Alternative, minimum instream flows in the Upper Russian River would 
be identical to Baseline Conditions, which follow the minimum instream flow requirements 
included in the Water Agency’s water right permits and the Decision 1610 Hydrologic Index. 
Flows would be identical at all nodes in the Upper Russian River across the entire range of 
exceedances (Table 4.1-11). As instream flows are identical to Baseline Conditions, there would 
be No Impact to groundwater supplies. 

Dry Creek 
The No Project 1 Alternative follows minimum instream flow requirements included in the Water 
Agency’s water right permits and the Decision 1610 Hydrologic Index, but assumes that 
beneficial use of the existing 75,000 acre-feet of water authorized under water right Permits 
12947A, 16596, 12949, and 12950 would be met by greater releases from Warm Springs Dam 
through Dry Creek and into the Russian River for diversion at the Water Agency’s Wohler and 
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Mirabel diversion facilities. Under the No Project 1 Alternative, instream flow along Dry Creek 
would be similar to Baseline Conditions during most months, except September during 0.75, 
0.90, 0.95, and 0.99 exceedances (Table 4.1-14). During 0.05 and 0.50 exceedances instream 
flow in Dry Creek would be higher from June through October. 

Under Baseline Conditions, median monthly flows along Dry Creek in spring are low at 
upstream nodes compared to downstream nodes as tributary inputs increase flow in the 
downstream direction. As summer progresses, median monthly flows decrease in the 
downstream direction as tributary inputs decline and eventually cease (Figure 4.1-10). During 
this time, releases from Warm Springs Dam increase to maintain minimum instream flows, and 
to ensure surface water delivery to the Wohler and Mirabel diversion facilities. Releases from 
Warm Springs Dam, and resulting surface flows at nodes along Dry Creek would be similar or 
higher under the No Project 1 Alternative during losing months (June through October; Table 
4.1-14). As such, potential contributions to groundwater would be similar or greater under the 
No Project 1 Alternative than under Baseline Conditions. 

In hydraulically connected systems, such as Dry Creek, groundwater table elevation is related to 
adjacent surface water elevation. A comparison of stage at USGS gage sites along Dry Creek 
using estimated flows and the most recent rating curves (USGS 2016d,e) shows stage would be 
the same or higher under the No Project 1 Alternative during hydrologically losing months (June 
through October; Table 4.1-15). The greatest gains would occur during 0.05, 0.50, 0.75, 0.90 
and 0.95 exceedances (up to 0.2 feet [3 inches]) but generally less than 0.1 feet (1 inch). This 
increase in stage may slightly increase the groundwater table elevation, but groundwater moves 
much more slowly through its medium than surface water, and groundwater elevation changes 
are more gradual than surface water changes. Fluctuations will likely be greatest near the 
surface water connection with typical fluctuations from the wet season to the dry season in Dry 
Creek ranging from one to two feet. As these seasonal fluctuations exceed the potential stage 
change under the No Project 1 Alternative, and as described above, potential contributions to 
groundwater may be greater under the No Project 1 Alternative, this alternative would have no 
impact on the groundwater table elevation in Dry Creek. 
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Table 4.1-14. Percent difference in discharge (cfs) between Baseline Conditions and No Project 1 Alternative at nodes in Dry Creek. 
Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% 
indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 
Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No Project 
1 

0.99 Warm Springs Dam 8% 0% 0% 0% 0% 0% 0% 0% 14% 1% 1% 5% 
Dry Creek Geyserville 3% 0% 0% 0% 0% 0% 2% 2% 14% 1% 1% 5% 
Dry Creek Mouth 25% 0% 0% 0% 0% 0% 7% 6% 25% 0% 0% 0% 

0.95 Warm Springs Dam 6% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 16% 
Dry Creek Geyserville 3% 1% 2% 0% 0% 0% 1% 5% 1% 0% 1% 16% 
Dry Creek Mouth 0% 14% 0% 0% 0% 0% 0% 5% 0% 0% 0% 14% 

0.90 Warm Springs Dam 3% 19% -2% 0% 0% 0% 0% 0% 0% 0% 1% 20% 
Dry Creek Geyserville 3% 1% 0% 0% 0% 0% 0% 1% 0% 0% 1% 20% 
Dry Creek Mouth 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 20% 

0.75 Warm Springs Dam 2% 0% 0% 0% 0% 0% 0% 0% 1% 0% 2% 23% 
Dry Creek Geyserville 2% 0% 0% 0% -7% -4% 0% 0% 0% 1% 2% 23% 
Dry Creek Mouth 0% 0% 2% 0% -3% -3% 0% 1% 0% 0% 0% 26% 

0.50 Warm Springs Dam 3% 1% 0% 0% -13% -7% -3% 0% 1% 4% 11% 27% 
Dry Creek Geyserville 4% 1% 2% -2% -4% -2% -2% 0% 1% 4% 10% 26% 
Dry Creek Mouth 7% 0% 0% -2% -2% -2% -2% 2% 0% 4% 13% 34% 

0.05 Warm Springs Dam 16% 14% -28% 0% -50% 0% -3% 0% 20% 19% 16% 16% 
Dry Creek Geyserville 16% 0% -8% -5% -19% 0% 0% 0% 20% 19% 16% 16% 
Dry Creek Mouth 17% 0% -2% 0% -1% 0% 0% 0% 21% 20% 18% 18% 
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Table 4.1-15. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Baseline Conditions (left panel of table) 
and difference under the No Project 1 Alternative (decreases in stage (feet) indicated by negative number and red shading; increases 
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Exceedance Node Baseline No Project 1 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 1.0 1.1 1.2 1.2 1.0 0.1 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.7 4.8 4.8 4.8 4.7 0.1 0.0 0.0 0.0 0.1 

0.95 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.1 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.0 0.1 0.0 

0.90 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.2 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.0 0.1 0.0 

0.75 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.2 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.0 0.2 0.0 

0.50 Dry Creek at Geyserville 1.2 1.2 1.3 1.3 1.3 0.0 0.0 0.1 0.2 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.1 0.2 0.0 

0.05 Dry Creek at Geyserville 1.7 1.8 1.9 1.8 1.7 0.2 0.2 0.2 0.2 0.2 
Dry Creek Mouth 5.2 5.3 5.4 5.3 5.2 0.2 0.2 0.2 0.2 0.2 
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Lower Russian River 
Under the No Project 1 Alternative, instream flow along the Lower Russian River would be 
similar or greater than Baseline Conditions during all months and all exceedances at the 
Russian River confluence with Dry Creek, with increases beginning in April during dry conditions 
(0.99 exceedance) and growing through September under increasingly wetter exceedances 
(Table 4.1-16). Downstream at Hacienda Bridge, instream flow would be similar or lower during 
all months and all exceedances, but increasingly lower from April through October through 0.05, 
0.50, and 0.75 exceedances. This pattern reflects greater releases upstream of the Wohler and 
Mirabel diversion facilities, and diversion at the facilities to meet water supply demands. 

Median instream flows decrease in the Lower Russian River between the Dry Creek Confluence 
and Hacienda Bridge from May through November (Figure 4.1-11). During this time, releases 
from Coyote Valley and Warm Springs dams increase along the Upper Russian River and Dry 
Creek to maintain minimum instream flow requirements, and to ensure surface water delivery to 
the Wohler and Mirabel diversion facilities. Decreases between the Russian River and Dry 
Creek confluence and the Hacienda Bridge result from diversion at Wohler and Mirabel, which 
varies with demand, and losses from evaporation, diversion, and infiltration into the alluvial 
aquifer. Under the No Project 1 Alternative, diversion from Wohler and Mirabel would increase 
to attain beneficial use of the existing 75,000 acre-feet of water authorized under the Water 
Agency’s water rights permits. As such, potential contributions to groundwater would be similar 
under the No Project 1 Alternative and Baseline Conditions. Further, the alluvial aquifer along 
the Russian River is in dynamic equilibrium with surface flows. In general, winter precipitation 
and surface runoff contributes to recharge of the alluvial aquifer. In addition, minimum instream 
flows maintain a continuous source of recharge to the alluvial aquifer that lies beneath and 
adjacent to the Russian River. Although the No Project 1 Alternative would reduce the volume of 
water flowing in the Lower Russian River during the dry season, surface water would be 
maintained throughout the entire system and the changes would not affect the shallow aquifer. 

In hydraulically-connected systems the groundwater table elevation is related to adjacent 
surface water elevation. A comparison of stage at the Russian River at Guerneville (Hacienda 
Bridge) USGS gage using estimated flows and the most recent rating curve (USGS 2016f) 
shows stage would be the same or slightly lower under the No Project 1 Alternative during 
hydrologically losing months (June through October; Table 4.1-17). The greatest decreases 
would occur in July under 0.05 and 0.50 exceedances, up to 0.2 foot (3 inches), and would 
occur most frequently in June under 0.05, 0.50, 0.75, and 0.90 exceedances. These decreases 
in stage may decrease groundwater table elevation, but groundwater moves much more slowly 
through its medium than surface water, and groundwater elevation changes are more gradual 
than surface water changes. Fluctuations would likely be greatest near the surface water 
connection with typical fluctuations in the Russian River from the wet season to the dry season 
ranging from 5 feet to 10 feet. As these seasonal fluctuations far exceed the potential stage 
change under the No Project 1 Alternative, and as described above, potential contributions to 
groundwater may be greater under No Project 1, this alternative would have a less than 
significant impact on the groundwater table elevation in the Lower Russian River. 
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Hydrology 

Table 4.1-16. Percent difference in discharge (cfs) between Baseline Conditions and No Project 1 Alternative at nodes in the Lower 
Russian River. Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease 
(shaded red); 0% indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceed 
ance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No 
Project 1 

0.99 Russian River at Dry C 8% 8% 1% 2% 0% 0% 4% 21% 21% 14% 13% 8% 
Hacienda Bridge 0% 0% -15% -12% -19% -8% -20% 0% 0% 0% 0% 0% 

0.95 Russian River at Dry C 11% 2% 3% 0% 0% 0% 0% 9% 15% 16% 15% 14% 
Hacienda Bridge 0% -14% -8% -8% -5% -4% -8% -17% 0% 0% 0% 0% 

0.90 Russian River at Dry C 12% 5% 1% 0% 0% 0% 0% 0% 16% 16% 14% 15% 
Hacienda Bridge 0% 0% -12% -6% -4% -4% -7% -13% -11% 0% 0% 0% 

0.75 Russian River at Dry C 11% 3% 0% 0% 0% -1% 0% 0% 5% 9% 12% 8% 
Hacienda Bridge 0% -11% -7% -3% -3% -3% -5% -11% -10% 0% 0% 0% 

0.50 Russian River at Dry C 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 11% 
Hacienda Bridge -11% -9% -2% -1% -1% -1% -3% -8% -14% -17% -12% 0% 

0.05 Russian River at Dry C 1% 0% 0% 0% -1% 0% 0% 0% 0% 1% 5% 12% 
Hacienda Bridge -9% -1% 0% 0% 0% 0% 0% -2% -7% -14% -16% -12% 
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Hydrology 

Table 4.1-17. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Baseline Conditions (left 
panel of table) and difference under No Project 1 (decreases in stage (feet) indicated by negative number and red shading; increases 
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Exceedance Node Baseline No Project 1 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Bridge 1.6 1.6 1.6 1.6 1.6 0.0 0.0 0.0 0.0 0.0 
0.90 Hacienda Bridge 1.7 1.6 1.6 1.6 1.6 -0.1 0.0 0.0 0.0 0.0 
0.75 Hacienda Bridge 2.0 1.9 1.9 1.9 1.9 -0.1 0.0 0.0 0.0 0.0 
0.50 Hacienda Bridge 2.2 2.0 2.0 1.9 2.0 -0.2 -0.2 -0.1 0.0 -0.1 
0.05 Hacienda Bridge 3.2 2.3 2.1 2.0 2.4 -0.1 -0.2 -0.2 -0.1 -0.1 
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No Project 2 Alternative 
The No Project 2 Alternative would operate by the Decision 1610 Hydrologic Index and 
minimum instream flow requirements, but assumes temporary reductions in the minimum 
instream flow requirements from June to October as required by the Russian River Biological 
Opinion. 

Upper Russian River 
Under the No Project 2 Alternative, instream flow in the Upper Russian River would be less than 
Baseline Conditions from May through September during 0.05 and 0.75 exceedances and from 
May through October during median conditions (Table 4.1-18). During drier conditions (0.90, 
0.95, and 0.99 exceedances), flow would be lower in May, June, and July, but generally the 
same or higher from August through October.  

Under Baseline Conditions, median monthly flows along the Upper Russian River in spring are 
low at upstream nodes compared to downstream nodes as tributary inputs increase flow in the 
downstream direction. As summer progresses, median monthly flows decrease in the 
downstream direction as tributary inputs decline and eventually cease. (Figure 4.1-9). During 
this time, releases from Coyote Valley Dam increase to maintain minimum instream flows, and 
to ensure surface water delivery to the Wohler and Mirabel diversion facilities. Although 
releases, and resulting surface flow, would be lower relative to Baseline Conditions, minimum 
instream flows would still maintain perennial surface flow and provide groundwater recharge 
throughout the year. As such, potential contributions to groundwater would be similar under the 
No Project 2 Alternative than under Baseline Conditions. The alluvial aquifer along the Russian 
River is in dynamic equilibrium with surface flows. In general, winter precipitation and surface 
runoff contributes to recharge of the alluvial aquifer. In addition, minimum instream flows 
maintain a continuous source of recharge to the alluvial aquifer that lies beneath and adjacent to 
the Russian River. Although the No Project 2 Alternative would reduce the volume of water 
flowing in the Upper Russian River during the dry season, surface water would be maintained 
throughout the entire system and the changes would not affect the shallow aquifer. 

In hydraulically-connected systems, groundwater table elevation is related to, but not entirely 
dependent upon, adjacent surface water elevation. A comparison of stage at USGS gage sites 
along the Upper Russian River using estimated flows and the most recent rating curves (USGS 
2016a, b, c), shows stage would be lower under the No Project 2 Alternative during 
hydrologically losing months (June through October; Table 4.1-19). The greatest differences 
would occur at Hopland and Cloverdale across 0.05, 0.50, and 0.75 exceedances, up to 0.4 feet 
(5 inches), but generally less than 0.2 feet (2 inches). This decrease in stage may slightly 
decrease groundwater table elevation, but groundwater moves much more slowly through its 
medium than surface water, and groundwater elevation changes are more gradual than surface 
water changes. The amplitude of fluctuations would likely be greatest near the surface water 
connection with typical seasonal fluctuations in the Russian River ranging from 5 feet to10 feet. 
As these seasonal fluctuations far exceed the potential stage change under the No Project 2 
Alternative, and as described above, potential contributions to groundwater may be slightly 
greater under the No Project 2 Alternative, the effect of the No Project 2 Alternative on the 
groundwater table elevation in the Upper Russian River would be less than significant. 
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Hydrology 

Table 4.1-18. Percent difference in discharge (cfs) between Baseline Conditions and the No Project 2 Alternative in the Upper Russian 
River. Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease (shaded red); 
0% indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 
Alternative 

No Project 
2 

Exceedance 

0.99 

0.95 

0.90 

0.75 

0.50 

0.05 

Node 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 

Oct 
0% 
8% 
0% 

10% 
0% 

12% 
7% 
1% 
4% 
0% 

12% 
15% 
14% 
7% 
0% 

16% 
20% 
30% 
31% 
41% 

-5% 
-6% 
-6% 

-11% 
-21% 

254% 
255% 
288% 
291% 
284% 

Nov 
0% 
0% 
0% 
0% 
0% 

0% 
5% 
0% 
2% 
9% 

0% 
10% 
0% 
5% 

14% 

20% 
68% 
79% 
63% 
47% 

68% 
1% 
0% 
2% 
4% 

15% 
5% 
5% 
7% 
3% 

Dec 
0% 
0% 
0% 
0% 
0% 

0% 
5% 
0% 
2% 
5% 

0% 
14% 
40% 
66% 
53% 

121% 
24% 
0% 
3% 
7% 

84% 
30% 
12% 
12% 
6% 

47% 
9% 
4% 
5% 
3% 

Jan 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 

0% 
-5% 
-2% 
-3% 
-2% 

134% 
15% 
6% 
6% 
5% 

33% 
5% 
3% 
2% 
1% 

0% 
2% 
1% 
0% 
0% 

Feb 
0% 
0% 
0% 
0% 
0% 

0% 
4% 
0% 
1% 
1% 

0% 
0% 
-2% 
3% 
2% 

180% 
3% 
2% 
2% 
1% 

5% 
4% 
2% 
2% 
0% 

0% 
0% 
0% 
0% 
0% 

Mar 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
-3% 
-2% 
-2% 

0% 
-5% 
-3% 
-2% 
-1% 

0% 
-5% 
-3% 
-2% 
0% 

-8% 
0% 
-1% 
0% 
0% 

8% 
2% 
1% 
0% 
1% 

Apr 
0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 

0% 
0% 
0% 
-1% 
-1% 

-8% 
-5% 
-4% 
-3% 
-2% 

-7% 
-5% 
-3% 
-2% 
-1% 

-5% 
0% 
0% 
0% 
0% 

May 
0% 
0% 
0% 
0% 
0% 

-48% 
0% 
0% 
0% 
0% 

-34% 
0% 
0% 
-3% 

-29% 

-42% 
-35% 
-35% 
-33% 
-28% 

-40% 
-35% 
-33% 
-29% 
-21% 

-33% 
-29% 
-14% 
-7% 
-3% 

Jun 
-23% 
0% 
0% 
0% 
0% 

-7% 
2% 
0% 
0% 
0% 

-10% 
8% 
5% 
2% 
0% 

-22% 
-19% 
-21% 
-21% 
-21% 

-26% 
-26% 
-34% 
-32% 
-30% 

-24% 
-25% 
-27% 
-23% 
-18% 

Jul 
1% 
1% 
1% 
2% 
0% 

-4% 
0% 
1% 
0% 
0% 

-4% 
-2% 
2% 
2% 
0% 

-18% 
-19% 
-24% 
-22% 
-21% 

-22% 
-22% 
-28% 
-30% 
-35% 

-23% 
-24% 
-29% 
-30% 
-32% 

Aug 
12% 
12% 
15% 
15% 
0% 

0% 
0% 
0% 
0% 
0% 

2% 
3% 
2% 
1% 
0% 

-16% 
-16% 
-21% 
-21% 
-21% 

-21% 
-22% 
-26% 
-28% 
-35% 

-19% 
-20% 
-24% 
-28% 
-35% 

Sep 
302% 
23% 
15% 
11% 
0% 

-1% 
-1% 
0% 
0% 
0% 

-1% 
-1% 
0% 
1% 
0% 

-4% 
-5% 
-6% 

-12% 
-21% 

-14% 
-14% 
-18% 
-19% 
-21% 

-13% 
-13% 
-16% 
-17% 
-21% 
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Hydrology 

Table 4.1-19. Estimated stage (feet) at various flow exceedances at gages in the Upper Russian River under Baseline Conditions (left 
panel of table) and difference under the No Project 2 Alternative (decreases in stage (feet) indicated by negative number and red 
shading; increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 

Exceedance Node1 Baseline No Project 2 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hopland -0.2 -0.1 -0.1 -0.1 -0.4 0.0 0.0 0.1 0.1 0.0 
Cloverdale 1.9 2.0 2.2 2.2 2.2 0.0 0.0 -0.2 -0.1 -0.2 
Healdsburg 1.0 1.0 1.2 1.2 1.2 0.0 0.0 -0.2 -0.2 -0.2 

0.95 Hopland 0.1 0.2 0.3 0.3 0.1 0.0 0.0 0.0 0.0 0.0 
Cloverdale 2.2 2.3 2.4 2.4 2.2 0.0 0.0 0.0 0.0 0.0 
Healdsburg 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 

0.90 Hopland 0.1 0.3 0.3 0.4 0.1 0.0 0.0 0.0 0.0 0.1 
Cloverdale 2.2 2.4 2.4 2.5 2.2 0.0 0.0 0.0 0.0 0.1 
Healdsburg 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 

0.75 Hopland 0.6 0.6 0.7 0.6 0.2 -0.2 -0.3 -0.2 -0.1 0.2 
Cloverdale 2.7 2.8 2.8 2.8 2.3 -0.2 -0.2 -0.2 -0.1 0.2 
Healdsburg 1.4 1.4 1.4 1.4 1.2 -0.1 -0.1 -0.1 -0.1 0.1 

0.50 Hopland 0.8 0.8 0.9 0.8 0.6 -0.4 -0.3 -0.3 -0.2 -0.1 
Cloverdale 2.9 2.9 2.9 2.8 2.8 -0.4 -0.3 -0.3 -0.2 -0.1 
Healdsburg 1.5 1.5 1.5 1.4 1.4 -0.1 -0.2 -0.2 -0.1 -0.1 

0.05 Hopland 0.9 0.9 1.0 0.9 0.8 -0.4 -0.4 -0.3 -0.2 2.4 
Cloverdale 3.1 3.0 3.0 2.9 2.9 -0.2 -0.3 -0.3 -0.2 1.6 
Healdsburg 1.7 1.5 1.5 1.4 1.5 -0.1 -0.2 -0.2 -0.1 1.0 

1The rating curve at the Hopland USGS gage begins at -1.5 feet. As such, application of the rating curve yields negative values at depths less than 1.5 feet. These negative values 
do not indicate or suggest drying of the Upper Russian River. 
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Dry Creek 
Under the No Project 2 Alternative, instream flow in Dry Creek would be slightly greater than 
Baseline Conditions from July through October during 0.50 and 0.75 exceedances and from 
August through November during drier conditions (0.95 and 0.99 exceedances) (Table 4.1-20). 
Median flow would be less than Baseline Conditions from June through September and slightly 
higher in October and November. 

Under Baseline Conditions, median monthly flows along Dry Creek in spring are low at 
upstream nodes compared to downstream nodes as tributary inputs increase flow in the 
downstream direction. As summer progresses, median monthly flows decrease in the 
downstream direction as tributary inputs decline and eventually cease (Figure 4.1-10). Releases 
from Warm Springs Dam in late-summer and early-fall increase to maintain minimum instream 
flows and to ensure surface water delivery to the Wohler and Mirabel diversion facilities. 
Releases from Warm Springs Dam, and resulting surface flows at nodes along Dry Creek, 
would be higher or the same during 0.50 and 0.75 exceedances and drier conditions (0.90, 
0.95, and 0.99 exceedances) under the No Project 2 Alternative (Table 4.1-20). Decreases 
would occur near 0.05 exceedance, from June through September, but still above minimum 
instream flows for those months (releases would not be required as unimpaired flow would be 
greater than minimum instream flow), and during wet years. As such, potential contributions to 
groundwater would be similar or greater under the No Project 2 Alternative. Depth to 
groundwater during summer conditions are not anticipated to change in Dry Creek as a result of 
the No Project 2 Alternative. The alluvial aquifer along Dry Creek is in dynamic equilibrium with 
surface flows. In general, winter precipitation and surface runoff contributes to recharge of the 
alluvial aquifer. In addition, minimum instream flows maintain a continuous source of recharge 
to the alluvial aquifer that lies beneath and adjacent to Dry Creek. Although the No Project 2 
Alternative would reduce the volume of water flowing in Dry Creek during the dry season, 
surface water would be maintained throughout the entire system and the changes would not 
affect the shallow aquifer. 

In hydraulically-connected systems, such as Dry Creek, groundwater table elevation is related 
to adjacent surface water elevation. A comparison of stage at USGS gage sites along Dry Creek 
using estimated flows and the most recent rating curves (USGS 2016d, e) from each gage 
shows stage would be the same or higher under the No Project 2 Alternative during 
hydrologically losing months (June through October; Table 4.1-21). The greatest changes would 
be increases occurring in October under wetter conditions (0.05 exceedance), up to 0.2 feet (2 
inches), but slight gains also occur from June through October across all other exceedances. 
Stage would be slightly lower from June through September under wet condition (0.05 
exceedance) with a saturated alluvial aquifer. These increases in stage may slightly increase 
groundwater table elevation, but groundwater moves much more slowly through its medium 
than surface water, and groundwater elevation changes are more gradual than surface water 
changes. Fluctuations would likely be greatest near the surface water connection with typical 
seasonal fluctuations in Dry Creek ranging from 1 to 2 feet. As these seasonal fluctuations 
exceed the potential stage change under the No Project 2 Alternative, and as described above, 
potential contributions to groundwater may be similar under the No Project 2 Alternative. the No 
Project 2 Alternative would have no impact on the groundwater table elevation in Dry Creek. 
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Hydrology 

Table 4.1-20. Percent difference in discharge (cfs) between Baseline Conditions and the No Project 2 Alternative at various flow 
exceedances at nodes in Dry Creek. Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent
indicates decrease (shaded red); 0% indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 
Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No Project 
2 

0.99 Warm Springs Dam 8% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 1% 
Dry Cr at Geyserville 3% 0% 0% 0% 0% 0% 2% 0% -1% 0% 4% 1% 
Dry Creek Mouth 22% 0% 0% 0% 0% 0% 7% -1% -1% 0% 0% 0% 

0.95 Warm Springs Dam 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 2% 
Dry Cr at Geyserville 1% 1% 2% 0% 0% 0% 1% 0% 0% 0% 4% 2% 
Dry Creek Mouth 0% 15% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

0.90 Warm Springs Dam 1% 19% 0% 0% 0% 0% 0% 0% 0% 0% 6% 3% 
Dry Cr at Geyserville 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 6% 3% 
Dry Creek Mouth 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0% 

0.75 Warm Springs Dam 1% 0% 0% 0% 0% 0% 0% 0% 0% 1% 9% 4% 
Dry Cr at Geyserville 1% 0% 0% 0% 0% 0% 0% 0% 0% 1% 9% 4% 
Dry Creek Mouth 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 11% 3% 

0.50 Warm Springs Dam 3% 1% 0% 0% 0% 0% 0% 0% 0% 5% 14% 7% 
Dry Cr at Geyserville 5% 0% 3% -2% 0% 0% 0% 0% 0% 5% 13% 7% 
Dry Creek Mouth 8% 0% 3% -1% 1% 0% 0% 1% 0% 5% 18% 11% 

0.05 Warm Springs Dam 13% 18% -5% 0% -50% 0% -3% 0% -13% -12% -13% -14% 
Dry Cr at Geyserville 16% 0% 1% -2% -16% 0% 0% 0% -13% -12% -13% -14% 
Dry Creek Mouth 22% 0% 0% 0% -1% 0% 0% 0% -12% -13% -14% -15% 
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Hydrology 

Table 4.1-21. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Baseline Conditions (left panel of table) 
and difference under the No Project 2 Alternative (decreases in stage (feet) indicated by negative number and red shading; increases 
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Exceedance Node Baseline No Project 2 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 1.0 1.1 1.2 1.2 1.0 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.7 4.8 4.8 4.8 4.7 0.0 0.0 0.0 0.0 0.1 

0.95 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.0 0.0 0.0 

0.90 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 0.0 0.0 0.1 0.0 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.0 0.0 0.0 

0.75 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 0.0 0.0 0.1 0.0 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.1 0.0 0.0 

0.50 Dry Creek at Geyserville 1.2 1.2 1.3 1.3 1.3 0.0 0.0 0.1 0.1 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 0.0 0.0 0.1 0.1 0.0 

0.05 Dry Creek at Geyserville 1.7 1.8 1.9 1.8 1.7 -0.1 -0.1 -0.2 -0.2 0.2 
Dry Creek Mouth 5.2 5.3 5.4 5.3 5.2 -0.1 -0.1 -0.1 -0.2 0.2 
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Lower Russian River 
Under the No Project 2 Alternative, flow along the Lower Russian River would be less than 
Baseline Conditions from March through September or October across 0.05, 0.50, and 0.75 
exceedances and the same or lower throughout most of the year during drier conditions (0.90, 
0.95, 0.99 exceedances) at Hacienda Bridge (Table 4.1-22). 

Median flows decrease in the Lower Russian River between the Dry Creek Confluence and 
Hacienda Bridge from May through November (Figure 4.1-11). During this time, releases from 
Coyote Valley and Warm Springs dams increase to maintain minimum instream flows, and to 
ensure surface water delivery to the Wohler and Mirabel diversion facilities. Differences 
between the Russian River and Dry Creek confluence and the Hacienda Bridge result from 
diversion at Wohler and Mirabel, which varies with demand, and losses from evaporation, 
diversion, and infiltration into the alluvial aquifer. Under the No Project 2 Alternative, diversion 
from Wohler and Mirabel would increase to attain beneficial use of the existing 75,000 acre-feet 
of water authorized under the Water Agency’s water rights permits. As such, potential 
contributions to groundwater under the No Project 2 Alternative would be similar to Baseline 
Conditions. 

Depth to groundwater (also referred as water table and aquifer) during summer conditions is not 
anticipated to change in the Lower Russian River as a result of the No Project 2 Alternative. The 
alluvial aquifer along the Russian River is in dynamic equilibrium with surface flows. In general, 
winter precipitation and surface runoff contributes to recharge of the alluvial aquifer. In addition, 
minimum instream flows maintain a continuous source of recharge to the alluvial aquifer that lies 
beneath and adjacent to the Russian River. Although the No Project 2 Alternative would reduce 
the volume of water flowing in the Lower Russian River during the dry season, surface water 
would be maintained throughout the entire system and the changes would not affect the shallow 
aquifer. 

In hydraulically-connected systems, such as the Russian River, groundwater table elevation is 
related to adjacent surface water elevation. A comparison of stage at the Russian River at 
Guerneville (Hacienda Bridge) USGS gage using estimated flows and the most recent rating 
curve (USGS 2016f) shows stage would be the same or lower under the No Project 2 
Alternative during hydrologically losing months (June through October; Table 4.1-23). The 
greatest decreases would occur in July and August under across 0.05 and 0.50 exceedances, 
up to 0.6 foot (7 inches), and would occur across all other conditions at generally less than 0.4 
foot (5 inches). These decreases in stage may slightly decrease groundwater table elevation, 
but groundwater moves much more slowly through its medium than surface water, and 
groundwater elevation changes are more gradual than surface water changes. Fluctuations 
would likely be greatest near the surface water connection with typical fluctuations in the 
Russian River from the wet season to the dry season ranging from 5 feet to 10 feet. As these 
seasonal fluctuations far exceed the potential stage change under the No Project 2 Alternative, 
and as described above, potential contributions to groundwater may be greater under the No 
Project 2 Alternative, this alternative would have a less than significant impact on the 
groundwater table elevation in the Lower Russian River. 
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Hydrology 

Table 4.1-22. Percent difference in discharge (cfs) between Baseline Conditions and No Project 2 Alternative at nodes in the Lower 
Russian River. Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease 
(shaded red); 0% indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Excee 
dance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No 
Project 2 

0.99 Russian R at Dry C 18% 8% 1% 2% 0% 0% 4% 21% 17% 16% 16% 14% 
Hacienda Bridge 0% 0% -15% -12% -19% -8% -20% 0% 0% 0% 0% 0% 

0.95 Russian R at Dry C 6% 2% 18% 0% 0% -1% 0% 0% -1% 0% -1% -2% 
Hacienda Bridge -29% -14% 12% -8% -5% -5% -9% -22% -29% -29% -29% -29% 

0.90 Russian R at Dry C 4% 21% 27% -1% 1% -1% -2% -20% -1% 0% -3% -1% 
Hacienda Bridge -14% 21% 21% -7% -3% -5% -8% -38% -24% -29% -29% -29% 

0.75 Russian R at Dry C -3% 24% 5% 4% 1% -1% -1% -20% -14% -14% -12% -13% 
Hacienda Bridge -32% 13% -2% 1% 0% -2% -6% -34% -39% -36% -36% -36% 

0.50 Russian R at Dry C 2% 3% 4% 1% 1% 0% -1% -15% -21% -23% -19% -11% 
Hacienda Bridge -30% -4% 3% 0% 1% -1% -4% -24% -40% -47% -43% -36% 

0.05 Russian R at Dry C 182% 7% 1% 0% -1% 1% 0% -4% -13% -20% -15% -9% 
Hacienda Bridge 184% 1% 1% 0% 0% 0% 0% -3% -19% -44% -50% -42% 

Table 4.1-23. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Baseline Conditions (left 
panel of table) and difference under the No Project 2 Alternative (decreases in stage (feet) indicated by negative number and red 
shading; increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 

Exceedance Node Baseline No Project 2 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Bridge 1.6 1.6 1.6 1.6 1.6 -0.3 -0.3 -0.3 -0.3 -0.3 
0.90 Hacienda Bridge 1.7 1.6 1.6 1.6 1.6 -0.2 -0.3 -0.3 -0.3 -0.1 
0.75 Hacienda Bridge 2.0 1.9 1.9 1.9 1.9 -0.4 -0.4 -0.4 -0.4 -0.3 
0.50 Hacienda Bridge 2.2 2.0 2.0 1.9 2.0 -0.5 -0.6 -0.5 -0.4 -0.3 
0.05 Hacienda Bridge 3.2 2.3 2.1 2.0 2.4 -0.3 -0.6 -0.6 -0.5 1.8 
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Proposed Project 
The Proposed Project would follow the minimum instream flow schedule established by the 
Russian River Hydrologic index detailed in Chapter 3, Background and Project Description. 

Upper Russian River 
Under the Proposed Project, instream flow in the Upper Russian River would lower than 
Baseline Conditions from March, April, or May through September or October across 0.05 and 
0.75 exceedances and drier conditions (0.90 and 0.95 exceedances) (Table 4.1-24). During the 
driest conditions (0.99 exceedance), flow in the Upper Russian River would be similar to slightly 
higher than Baseline Conditions from May through October (with the exception of June, 
November, and December). 

Under Baseline Conditions, median monthly flows along the Upper Russian River in spring are 
low at upstream nodes compared to downstream nodes as tributary inputs increase flow in the 
downstream direction. As summer progresses, median monthly flows decrease in the 
downstream direction as tributary inputs decline and eventually cease (Figure 4.1-9). Releases 
increase to maintain minimum instream flows and to ensure surface water delivery to the 
Wohler and Mirabel diversion facilities. Although releases and resulting surface flows would be 
lower under the Proposed Project relative to Baseline Conditions, minimum instream flows still 
maintain perennial surface flow and provide groundwater recharge throughout the year. As 
such, potential contributions to groundwater would be similar under the Proposed Project 
compared to Baseline Conditions. The alluvial aquifer along the Russian River is in dynamic 
equilibrium with surface flows. In general, winter precipitation and surface runoff contributes to 
recharge of the alluvial aquifer. In addition, minimum instream flows maintain a continuous 
source of recharge to the alluvial aquifer that lies beneath and adjacent to the Russian River. 
Although the Proposed Project would reduce the volume of water flowing in the Upper Russian 
River during the dry season, surface water would be maintained throughout the entire system 
and the changes would not affect the shallow aquifer. 

In hydraulically-connected systems, groundwater table elevation is related to adjacent surface 
water elevation. A comparison of stage at USGS gage sites using estimated flows and the most 
recent rating curves (USGS 2016a, b, c) shows stage would be lower under the Proposed 
Project during hydrologically losing months (June through October; Table 4.1-25). The greatest 
differences would occur at Hopland and Cloverdale across 0.05, 0.50, and 0.75 exceedances, 
up to 0.6 foot (7 inches), but generally less than 0.4 foot (5 inches). This decrease in stage may 
slightly decrease groundwater table elevation, but groundwater moves much more slowly 
through its medium than surface water, and groundwater elevation changes are more gradual 
than surface water changes. The amplitude of fluctuations would likely be greatest near the 
surface water connection with typical seasonal fluctuations in the Russian River ranging from 5 
feet to 10 feet. As these seasonal fluctuations far exceed the potential stage change under the 
Proposed Project, and as described above, potential contributions to groundwater would be 
similar to Baseline Conditions under the Proposed Project, the effect of the Proposed Project on 
the groundwater table elevation in the Upper Russian River would be less than significant. 
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Table 4.1-24. Percent difference in discharge (cfs) between Baseline Conditions and the Proposed Project at nodes in the Upper 
Russian River. Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease 
(shaded red); 0% indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 
Alternative 

Proposed 
Project 

Exceedance 

0.99 

0.95 

0.90 

0.75 

0.50 

0.05 

Node 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 
Coyote Valley Dam 
Forks 
Hopland 
Cloverdale 
Healdsburg 

Oct 
0% 

32% 
20% 
22% 
0% 

-8% 
-10% 
-20% 
-23% 
-43% 

-4% 
1% 
5% 
-2% 

-22% 

-3% 
-2% 
1% 
6% 

20% 

-23% 
-24% 
-27% 
-30% 
-33% 

257% 
259% 
295% 
299% 
292% 

Nov 
0% 
2% 

-17% 
-17% 
-17% 

0% 
5% 

-13% 
-9% 
8% 

38% 
25% 
20% 
17% 
12% 

26% 
19% 
20% 
16% 
10% 

17% 
-30% 
-22% 
-15% 
-9% 

68% 
32% 
21% 
15% 
7% 

Dec 
0% 
-6% 

-17% 
-17% 
-16% 

0% 
31% 
16% 
17% 
16% 

0% 
28% 
20% 
19% 
14% 

199% 
-12% 
-27% 
-17% 
-8% 

31% 
45% 
20% 
16% 
8% 

101% 
15% 
12% 
10% 
7% 

Jan 
0% 

79% 
108% 
63% 
13% 

2% 
14% 
14% 
-11% 
-20% 

0% 
-32% 
-27% 
-22% 
-17% 

253% 
33% 
15% 
11% 
7% 

63% 
14% 
8% 
4% 
4% 

0% 
4% 
2% 
1% 
0% 

Feb 
0% 

97% 
92% 

114% 
84% 

1% 
36% 
9% 
3% 
1% 

153% 
10% 
14% 
16% 
12% 

363% 
9% 
7% 
5% 
3% 

11% 
8% 
4% 
4% 
1% 

0% 
1% 
1% 
1% 
0% 

Mar 
0% 

30% 
21% 
11% 
-3% 

0% 
11% 
-19% 
-13% 
-10% 

0% 
-32% 
-19% 
-15% 
-8% 

0% 
-32% 
-14% 
-10% 
-5% 

-36% 
0% 
-1% 
0% 
0% 

17% 
9% 
3% 
2% 
1% 

Apr 
0% 

67% 
76% 
54% 
32% 

0% 
31% 
5% 
-9% 

-20% 

0% 
20% 
-23% 
-27% 
-18% 

-33% 
-45% 
-34% 
-26% 
-17% 

-59% 
-45% 
-30% 
-21% 
-13% 

-47% 
0% 
0% 
0% 
0% 

May 
0% 

-12% 
14% 
16% 
10% 

-48% 
-17% 
-22% 
-27% 
-33% 

-56% 
-13% 
-6% 

-29% 
-43% 

-56% 
-50% 
-49% 
-43% 
-38% 

-53% 
-45% 
-44% 
-38% 
-30% 

-45% 
-22% 
-13% 
-8% 
-2% 

Jun 
-42% 
-28% 
-21% 
-9% 
0% 

-25% 
-13% 
-24% 
-33% 
-43% 

-26% 
-18% 
-17% 
-21% 
-22% 

-34% 
-33% 
-38% 
-39% 
-34% 

-36% 
-36% 
-44% 
-42% 
-41% 

-33% 
-33% 
-31% 
-25% 
-19% 

Jul 
-8% 
-8% 

-10% 
-5% 
0% 

-18% 
-17% 
-24% 
-28% 
-43% 

-18% 
-16% 
-18% 
-17% 
-22% 

-29% 
-29% 
-35% 
-34% 
-45% 

-31% 
-32% 
-39% 
-42% 
-44% 

-31% 
-31% 
-37% 
-39% 
-41% 

Aug 
6% 
6% 
1% 
3% 
0% 

-15% 
-16% 
-22% 
-27% 
-43% 

-9% 
-10% 
-14% 
-16% 
-22% 

-27% 
-27% 
-32% 
-33% 
-45% 

-30% 
-31% 
-38% 
-40% 
-44% 

-26% 
-27% 
-33% 
-36% 
-44% 

Sep 
269% 
13% 
8% 
4% 
0% 

-18% 
-18% 
-25% 
-24% 
-43% 

-14% 
-14% 
-17% 
-17% 
-22% 

-16% 
-16% 
-21% 
-27% 
-45% 

-23% 
-24% 
-28% 
-29% 
-33% 

-21% 
-21% 
-25% 
-26% 
-33% 
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Table 4.1-25. Estimated stage (feet) at various flow exceedances at gages in the Upper Russian River under Baseline Conditions (left 
panel of table) and difference under Proposed Project (decreases in stage (feet) indicated by negative number and red shading; 
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 

Exceedance Node1 Baseline Proposed Project 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 
Hopland -0.2 -0.1 -0.1 -0.1 -0.4 -0.2 -0.1 0.0 0.0 0.1 
Cloverdale 1.9 2.0 2.2 2.2 2.2 -0.1 -0.1 -0.3 -0.2 -0.4 
Healdsburg 1.0 1.0 1.2 1.2 1.2 0.0 0.0 -0.2 -0.2 -0.2 

0.95 
Hopland 0.1 0.2 0.3 0.3 0.1 -0.2 -0.2 -0.2 -0.2 -0.2 
Cloverdale 2.2 2.3 2.4 2.4 2.2 -0.3 -0.3 -0.3 -0.3 -0.2 
Healdsburg 1.2 1.2 1.2 1.2 1.2 -0.2 -0.2 -0.2 -0.2 -0.2 

0.90 
Hopland 0.1 0.3 0.3 0.4 0.1 -0.1 -0.2 -0.1 -0.2 0.0 
Cloverdale 2.2 2.4 2.4 2.5 2.2 -0.2 -0.2 -0.2 -0.2 0.0 
Healdsburg 1.2 1.2 1.2 1.2 1.2 -0.1 -0.1 -0.1 -0.1 -0.1 

0.75 
Hopland 0.6 0.6 0.7 0.6 0.2 -0.4 -0.4 -0.4 -0.2 0.0 
Cloverdale 2.7 2.8 2.8 2.8 2.3 -0.5 -0.4 -0.4 -0.3 0.0 
Healdsburg 1.4 1.4 1.4 1.4 1.2 -0.1 -0.2 -0.2 -0.2 0.1 

0.50 
Hopland 0.8 0.8 0.9 0.8 0.6 -0.6 -0.5 -0.5 -0.3 -0.3 
Cloverdale 2.9 2.9 2.9 2.8 2.8 -0.5 -0.5 -0.5 -0.3 -0.3 
Healdsburg 1.5 1.5 1.5 1.4 1.4 -0.2 -0.2 -0.2 -0.1 -0.1 

0.05 
Hopland 0.9 0.9 1.0 0.9 0.8 -0.4 -0.5 -0.4 -0.3 2.5 
Cloverdale 3.1 3.0 3.0 2.9 2.9 -0.3 -0.5 -0.4 -0.3 1.6 
Healdsburg 1.7 1.5 1.5 1.4 1.5 -0.1 -0.2 -0.2 -0.1 1.0 

1The rating curve at the Hopland USGS gage begins at -1.5 feet. As such, application of the rating curve yields negative values at depths less than 1.5 feet. These negative values 
do not indicate or suggest drying of the Upper Russian River. 
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Dry Creek 
Under the Proposed Project, flow in Dry Creek would be lower from May to June or July but 
greater from August through September or October across 0.50 and 0.75 exceedances and 
drier conditions (0.90 and 0.95 exceedances) (Table 4.1-26). Instream flow would be lower in all 
months, except April during very dry conditions (0.99 exceedance). In general, during all other 
months across most exceedances, flow would equal to or less than Baseline Conditions in Dry 
Creek under the Proposed Project. 

Under Baseline Conditions, median monthly flows along Dry Creek in spring are low at 
upstream nodes compared to downstream nodes as tributary inputs increase flow in the 
downstream direction. As summer progresses, median monthly flows decrease in the 
downstream direction as tributary inputs decline and eventually cease (Figure 4.1-10). Releases 
increase to maintain minimum instream flows and to ensure surface water delivery to the 
Wohler and Mirabel diversion facilities. Although releases from Warm Springs Dam would be 
lower during most months, minimum instream flows still maintain perennial surface flow and 
provide groundwater recharge throughout the year. As such, potential contributions to 
groundwater would be similar under the Proposed Project compared to Baseline Conditions. 

Depth to groundwater (also referred as water table and aquifer) during summer conditions are 
not anticipated to change in Dry Creek as a result of the Proposed Project. The alluvial aquifer 
along Dry Creek is in dynamic equilibrium with surface flows. In general, winter precipitation and 
surface runoff contributes to recharge of the alluvial aquifer. In addition, minimum instream flows 
maintain a continuous source of recharge to the alluvial aquifer that lies beneath and adjacent to 
Dry Creek. Although the Proposed Project would reduce the volume of water flowing in Dry 
Creek during the dry season, surface water would be maintained throughout the entire system 
and the changes would not affect the shallow aquifer. 

In hydraulically-connected systems, groundwater table elevation is related to adjacent surface 
water elevation. A comparison of stage at USGS gage sites using estimated flows and the most 
recent rating curves (USGS 2016d, e) shows stage would be lower under the Proposed Project 
during hydrologically losing months (June through October; Table 4.1-27). The greatest 
differences would occur during June across all exceedances and during July under dry 
conditions (0.99 exceedance) up to 0.2 foot (2 inches). This decrease in stage may slightly 
decrease groundwater table elevation slightly, but groundwater moves much more slowly 
through its medium than surface water, and groundwater elevation changes are more gradual 
than surface water changes. The amplitude of fluctuations would likely be greatest near the 
surface water connection with typical seasonal fluctuations in Dry Creek ranging from 1 to 2 
feet. As these seasonal fluctuations exceed the potential stage change under the Proposed 
Project, and as described above, potential contributions to groundwater would be similar to 
Baseline Conditions under the Proposed Project, the effect of the Proposed Project on the 
groundwater table elevation in Dry Creek would be less than significant. 
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Hydrology 

Table 4.1-26. Percent difference in discharge (cfs) between Baseline Conditions and the Proposed Project at nodes in Dry Creek. 
Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% 
indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 
Alternative Excee 

dance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 

0.99 Warm Springs Dam -6% 0% 0% 0% 0% 0% 0% 0% 0% -18% -2% -27% 
Dry Cr at Geyserville -11% -5% -4% -2% -2% -1% 2% -1% -6% -19% -1% -24% 
Dry Creek Mouth -23% -7% -7% -7% -7% 0% 5% -2% -15% -26% -6% -12% 

0.95 Warm Springs Dam 2% -1% 0% 0% 0% 0% 0% 0% -13% -24% 5% 0% 
Dry Cr at Geyserville -10% 5% 2% -2% -2% 0% 1% -3% -19% -20% 5% 0% 
Dry Creek Mouth -21% 23% -4% -3% 0% 0% 1% -6% -28% -21% 2% -5% 

0.90 Warm Springs Dam -7% 19% -3% 0% 0% 0% 0% -13% -13% -12% 8% 2% 
Dry Cr at Geyserville -9% 0% -1% -2% 0% 0% 0% -11% -19% -11% 8% 3% 
Dry Creek Mouth -16% -5% -5% 1% 0% 0% 0% -8% -26% -14% 7% 1% 

0.75 Warm Springs Dam 0% 0% 0% 0% 0% 0% 0% -13% -21% 1% 12% 6% 
Dry Cr at Geyserville 1% -3% -3% 0% -1% 0% 0% -11% -20% 1% 12% 6% 
Dry Creek Mouth -1% -5% -1% 0% -1% 0% 0% -7% -21% -2% 14% 6% 

0.5 Warm Springs Dam 15% -4% 0% 0% 0% 0% 0% -13% -18% 10% 18% 11% 
Dry Cr at Geyserville 17% -4% 1% -2% 0% 0% 0% -10% -14% 9% 17% 10% 
Dry Creek Mouth 20% -4% 0% -1% 0% 0% 0% -6% -10% 11% 22% 16% 

0.05 Warm Springs Dam -2% 1% -11% 0% -50% 0% 0% 3% -7% -8% -9% -9% 
Dry Cr at Geyserville -2% 0% -2% 0% -14% 0% 0% 0% -7% -8% -9% -8% 
Dry Creek Mouth 0% 0% 0% 0% -1% 0% 0% 0% -8% -8% -9% -9% 

m
	

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.1-58 



 

 
   

  
 

       
    

   

       

          
 

 
    

     
 

 
    

    
 

 
    

    
 

 
  

  
 

 
  

  
 

 
     

     
 

 

Hydrology 

Table 4.1-27. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Baseline Conditions (left panel of table) 
and difference under Proposed Project (decreases in stage (feet) indicated by negative number and red shading; increases indicated 
by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Baseline Proposed Project 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 1.0 1.1 1.2 1.2 1.0 0.0 -0.2 0.0 -0.2 -0.1 
Dry Creek Mouth 4.7 4.8 4.8 4.8 4.7 -0.1 -0.2 0.0 -0.1 -0.1 

0.95 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 -0.2 -0.2 0.0 0.0 -0.1 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 -0.2 -0.1 0.0 0.0 -0.1 

0.90 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 -0.2 -0.1 0.1 0.0 -0.1 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 -0.2 -0.1 0.0 0.0 -0.1 

0.75 Dry Creek at Geyserville 1.1 1.2 1.2 1.2 1.2 -0.2 0.0 0.1 0.1 0.0 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 -0.1 0.0 0.1 0.0 0.0 

0.50 Dry Creek at Geyserville 1.2 1.2 1.3 1.3 1.3 -0.1 0.1 0.2 0.1 0.1 
Dry Creek Mouth 4.8 4.8 4.8 4.8 4.8 -0.1 0.1 0.1 0.1 0.1 

0.05 Dry Creek at Geyserville 1.7 1.8 1.9 1.8 1.7 -0.1 -0.1 -0.1 -0.1 0.0 
Dry Creek Mouth 5.2 5.3 5.4 5.3 5.2 -0.1 -0.1 -0.1 -0.1 0.0 
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Lower Russian River 
Under the Proposed Project, instream flow along the Lower Russian River would be less than 
Baseline Conditions from April through September or October across 0.05, 0.50, and 0.75 
exceedances and the same or lower throughout most of the year during drier conditions (0.90, 
0.95, and 0.99 exceedances) at Hacienda Bridge (Table 4.1-28). 

Median flows decrease in the Lower Russian River between the Dry Creek Confluence and 
Hacienda Bridge from May through November (Figure 4.1-11). During this time, releases from 
Coyote Valley and Warm Springs dams increase to maintain minimum instream flows, and to 
ensure surface water delivery to the Wohler and Mirabel diversion facilities. Differences 
between the Russian River and Dry Creek confluence and the Hacienda Bridge result from 
diversion at Wohler and Mirabel, which varies with demand, and losses from evaporation, 
diversion, and infiltration into the alluvial aquifer. Under the Proposed Project, diversion from 
Wohler and Mirabel would increase to attain beneficial use of the existing 75,000 acre-feet of 
water authorized under the Water Agency’s water rights permits 12947A, 16596, 12949, and 
12950. As such, potential contributions to groundwater would be similar under the Proposed 
Project than under Baseline Conditions. 

The alluvial aquifer along the Russian River is in dynamic equilibrium with surface flows. In 
general, winter precipitation and surface runoff contributes to recharge of the alluvial aquifer. In 
addition, minimum instream flows maintain a continuous source of recharge to the alluvial 
aquifer that lies beneath and adjacent to the Russian River. Although the Proposed Project 
would reduce the volume of water flowing in the Lower Russian River during the dry season, 
surface water would be maintained throughout the entire system and the changes would not 
affect the shallow aquifer. 

In hydraulically-connected systems, such as the Russian River, groundwater table elevation is 
related to adjacent surface water elevation. A comparison of stage at the Russian River at 
Guerneville (Hacienda Bridge) USGS gage using estimated flows and the most recent rating 
curve (USGS 2016f) shows stage would be the same or lower under the Proposed Project 
during hydrologically losing months (June through October; Table 4.1-29). The greatest 
decreases would occur in July and August across 0.05 and 0.50 exceedances, up to 0.6 foot (7 
inches), and would occur under all but the driest conditions at generally less than 0.4 foot (5 
inches). These decreases in stage may slightly decrease groundwater table elevation, but 
groundwater moves much more slowly through its medium than surface water, and groundwater 
elevation changes are more gradual than surface water changes. Fluctuations would likely be 
greatest near the surface water connection with typical fluctuations in the Russian River from 
the wet season to the dry season ranging from 5 feet to 10 feet. As these seasonal fluctuations 
far exceed the potential stage change under the Proposed Project, and as described above, 
potential contributions to groundwater may be greater under the Proposed Project, this 
alternative would have a less than significant impact on the groundwater table elevation in the 
Lower Russian River. 
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Table 4.1-28. Percent difference in discharge (cfs) between Baseline Conditions and the Proposed Project at nodes in the Lower 
Russian River. Positive percent indicates increase over Baseline Conditions (shaded blue); negative percent indicates decrease 
(shaded red); 0% indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Excee 
dance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 

0.99 Russian R at Dry C 14% -1% -7% 5% 37% -3% 17% 13% 9% 10% 10% 8% 
Hacienda Bridge -7% -17% 6% 10% 30% -11% -5% -7% -7% -7% -7% -7% 

0.95 Russian R at Dry C -2% 11% 6% -15% 4% -7% -13% -8% -7% -7% -8% -8% 
Hacienda Bridge -29% 0% -6% -22% -3% -10% -25% -41% -29% -29% -29% -29% 

0.90 Russian R at Dry C -6% 5% 5% -13% 9% -6% -13% -33% -11% -12% -11% -11% 
Hacienda Bridge -29% -6% -6% -17% 6% -8% -19% -54% -37% -29% -29% -29% 

0.75 Russian R at Dry C -15% 3% -5% 7% 2% -4% -13% -30% -25% -22% -19% -20% 
Hacienda Bridge -47% -11% -10% 2% 0% -4% -16% -46% -52% -47% -47% -47% 

0.50 Russian R at Dry C -11% -7% 6% 2% 2% 0% -9% -24% -31% -29% -25% -18% 
Hacienda Bridge -17% -12% 4% 0% 1% -1% -10% -34% -62% -56% -53% -47% 

0.05 Russian R at Dry C 192% 8% 3% 0% 0% 1% 0% -3% -16% -27% -21% -15% 
Hacienda Bridge 195% 3% 3% 0% 0% 0% 0% -5% -21% -62% -59% -54% 
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Table 4.1-29. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Baseline Conditions (left 
panel of table) and difference under the Proposed Project (decreases in stage (feet) indicated by negative number and red shading; 
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents 
wettest condition). 

Exceedance Node Baseline Proposed Project 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 -0.1 -0.1 -0.1 -0.1 -0.1 
0.95 Hacienda Bridge 1.6 1.6 1.6 1.6 1.6 -0.3 -0.3 -0.3 -0.3 -0.3 
0.90 Hacienda Bridge 1.7 1.6 1.6 1.6 1.6 -0.4 -0.3 -0.3 -0.3 -0.3 
0.75 Hacienda Bridge 2.0 1.9 1.9 1.9 1.9 -0.6 -0.5 -0.5 -0.5 -0.5 
0.50 Hacienda Bridge 2.2 2.0 2.0 1.9 2.0 -0.9 -0.7 -0.6 -0.5 -0.2 
0.05 Hacienda Bridge 3.2 2.3 2.1 2.0 2.4 -0.4 -0.9 -0.8 -0.6 1.9 
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Impact 4.1-2. The Fish Flow Project could substantially alter the existing drainage 
pattern of a site or area, including through the alteration of the course of a stream 
or river, in a manner which would result in substantial erosion or sedimentation 
on- or off-site. (Less than Significant) 

Flow changes implemented by the Fish Flow Project could increase exposure of previously 
submerged shoreline along banks adjacent to the Russian River and Dry Creek. Increased 
exposure could lead to greater erosion from surface runoff during precipitation, thereby 
increasing sediment delivery to adjacent waterways. Substantial decreases in stage could also 
steepen the water surface slope from tributary streams, increasing erosive power at tributary 
junctions causing elevated sediment delivery to the Russian River and Dry Creek. Substantial 
increases in stage could lead to greater erosion from increased scour. 

No Project 1 Alternative 

Upper Russian River 
Under the No Project 1 Alternative, instream flows in the Upper Russian River would be 
identical to Baseline Conditions, which follow minimum instream flow requirements in the Water 
Agency’s water right permits and in the Decision 1610 Hydrologic Index. Instream flows would 
be identical at all nodes in the Upper Russian River across the entire range of exceedances 
(Table 4.1-11). As flows are identical to Baseline Conditions, there would be no impact to 
drainage patterns or erosion or sedimentation. 

Dry Creek 
Under the No Project 1 Alternative, the greatest stage changes at USGS gages along Dry Creek 
occur during across 0.50 and 0.05 exceedances (Table 4.1-30). Modeling data show that stage 
would be slightly greater from July through October under median flows and similar the 
remainder of the year, while during 0.05 exceedance stage would be greater from June through 
October and lower through the remainder of the year, with a low occurring in February. 
Increases in stage would occur during lower flows from June to July, with low velocity, and are 
not likely to cause increased erosion (Figure 4.1-12 and Figure 4.1-13). Further, since the 
changes would be relatively small compared to the overall stage height (1.0 to 1.5 feet), there 
would be little effect on water surface slope, and resulting erosion from or within tributaries. 
Potential stage change in February under 0.05 exceedance from 12.2 to 11 feet (Figure 4.1-13) 
would potentially expose 1.2 feet of streambank to erosion from runoff during precipitation. Still, 
this potential change would occur relatively infrequently during a single month (February). The 
potential impact to drainage patterns and erosion and sedimentation would be less than 
significant. 
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Table 4.1-30. Changes in stage (feet) compared to Baseline Conditions under the No Project 1 Alternative at USGS gages along Dry 
Creek by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red shading;
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 

Alt Excee 
dance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No 
Project 1 

0.99 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 
Dry Creek Mouth 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 

0.95 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
Dry Creek Mouth 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

0.90 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 
Dry Creek Mouth 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

0.75 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 
Dry Creek Mouth 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 

0.50 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 
Dry Creek Mouth 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 

0.05 Dry Cr at Geyserville 0.2 0.0 -0.4 -0.3 -1.4 0.0 0.0 0.0 0.2 0.2 0.2 0.2 
Dry Creek Mouth 0.2 0.0 -0.2 -0.1 -0.2 0.0 0.0 0.0 0.2 0.2 0.2 0.2 
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Figure 4.1-12. Stage height at the Dry Creek near Geyserville USGS gage under Baseline Conditions and the No Project 1 Alternative 
(0.50 exceedance). 

Figure 4.1-13. Stage height at the Dry Creek near Geyserville USGS gage under Baseline Conditions and the No Project 1 Alternative 
(0.05 exceedance). 
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Lower Russian River 
Under the No Project 1 Alternative, the greatest stage changes at the Hacienda Bridge USGS 
gage in the Lower Russian River would occur during 0.50 and 0.05 exceedances (Table 4.1-31). 
Modeling data show that stage would lower from May through November under median flow and 
0.05 exceedances and similar or slightly lower the remainder of the year. Some decreases in 
stage would occur during lower flows from June to November, with low velocity, and would not 
be likely to cause increased erosion (Figure 4.1-14 and Figure 4.1-15). Further, since the 
changes are relatively small (0.2 foot) compared to the overall stage heights (2.0 feet), there 
would be little effect on water surface slope, and resulting erosion from or within tributaries. 
During high flow, stage changes would be even smaller (0.2 foot) relative to overall stage 
heights (11 to 25 feet) (Figure 4.1-15) and the potential impact to drainage patterns and erosion 
and sedimentation would be less than significant.  

No Project 2 Alternative 

Upper Russian River 
Under the No Project 2 Alternative, stage at USGS gages along the Upper Russian River would 
be less than Baseline Conditions from May through September across 0.05 and 0.75 
exceedances and from May through October during median conditions (Table 4.1-32). During 
dry conditions (0.90, 0.95, and 0.99 exceedances), stage would be lower from August through 
October, but generally the same or higher through the year. 

The stage decrease during May through September under median flow is 0.3 to 0.4 foot and 
would expose previously submerged streambank (Figure 4.1-14). The bank would be exposed 
during relatively dry months and would be unlikely to lead to greater erosion from surface runoff 
during precipitation or bank erosion from high water velocity. Further, the overall stage changes 
would be small and would likely have a minor effect on water surface slope, and resulting 
erosion from or within tributaries. 

During wet conditions (0.05 exceedance), stage increases in October, likely in response to 
releases from Coyote Valley Dam to increase reservoir storage for flood control. The greatest 
changes would occur upstream near Coyote Valley Dam at the Hopland USGS gage  in October 
(2.4 feet), but would also occur during periods of seasonal low flow (Figure 4.1-15). This could 
still cause bank erosion, but this potential change would occur relatively infrequently (0.05 
exceedance [approximately one out of twenty years]) during a single month (October). Further, 
natural stage increases due to seasonal rainfall would exceed the magnitude and duration of 
this stage increase. Under No Project 2 and Baseline Condition during 0.05 exceedance, stage 
would increase above 3.1 feet (up to 13.0 feet) from November through April. The potential 
impact to drainage patterns and erosion and sedimentation would be less than significant. 
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Table 4.1-31. Changes in stage (feet) compared to Baseline Conditions under the No Project 1 Alternative at the Hacienda Bridge 
USGS gage along the Lower Russian River by month at various exceedance probabilities (decreases in stage (feet) indicated by
negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest 
condition; 0.05 exceedance represents wettest condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Hacienda Br 0.0 0.0 -0.1 -0.1 -0.2 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Br 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 0.0 0.0 0.0 0.0 

No Project 1 0.90 Hacienda Br 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.1 0.0 0.0 0.0 
0.75 Hacienda Br 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.1 0.0 0.0 0.0 
0.50 Hacienda Br -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 -0.1 0.0 
0.05 Hacienda Br -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 -0.1 
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Figure 4.1-14. Stage height at the Hacienda Bridge USGS gage under Baseline Conditions and the No Project 1 Alternative (0.50 
exceedance). 

Figure 4.1-15. Stage height at the Hacienda Bridge USGS gage under Baseline Conditions and the No Project 1 Alternative (0.05 
exceedance). 
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Table 4.1-32. Changes in stage (feet) compared to Baseline Conditions under the No Project 2 Alternative at USGS gages along the 
Upper Russian River by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red 
shading; increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 
Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No Project 
2 

0.99 Hopland 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 
Cloverdale -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 
Healdsburg -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.2 

0.95 Hopland 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Cloverdale 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Healdsburg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.90 Hopland 0.1 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Cloverdale 0.1 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Healdsburg 0.0 0.0 0.2 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 

0.75 Hopland 0.2 0.5 0.0 0.1 0.0 0.0 0.0 -0.4 -0.2 -0.3 -0.2 -0.1 
Cloverdale 0.2 0.5 0.0 0.1 0.0 0.0 0.0 -0.4 -0.2 -0.2 -0.2 -0.1 
Healdsburg 0.1 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 

0.5 Hopland -0.1 0.0 0.2 0.1 0.1 0.0 0.0 -0.4 -0.4 -0.3 -0.3 -0.2 
Cloverdale -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.3 -0.4 -0.3 -0.3 -0.2 
Healdsburg -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 -0.1 

0.05 Hopland 2.4 0.1 0.2 0.1 0.0 0.1 0.0 -0.2 -0.4 -0.4 -0.3 -0.2 
Cloverdale 1.6 0.2 0.2 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.3 -0.3 -0.2 
Healdsburg 1.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.2 -0.1 
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Figure 4.1-16. Stage height at the Hopland USGS gage under Baseline Conditions and the No Project 2 Alternative (0.50 exceedance). 

Figure 4.1-17. Stage height at the Hopland USGS gage under Baseline Conditions and the No Project 2 Alternative (0.05 exceedance). 
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Dry Creek 
Under the No Project 2 Alternative, the greatest stage changes at USGS gages along Dry Creek 
occur during median and 0.05 occurrences (Table 4.1-33). Modeling data show that stage is 
similar or slightly greater across all months under median flows while during wetter conditions 
(0.05 exceedance) stage is less from June through September and higher in October and 
November, with the greatest difference occurring in February. Increases in stage would occur 
during lower flows from July through October, with low velocity, and are not likely to cause 
increased erosion during median flow conditions (Figure 4.1-18). Further, since the changes are 
relatively small (0.1 foot) compared to the overall stage height (1.0 to 1.5 feet), there would be 
little effect on water surface slope, and resulting erosion from or within tributaries. Potential 
stage change in February under wetter conditions (0.05 exceedance) from 12 feet to 11 feet 
(Figure 4.1-19) would potentially expose 1 feet of streambank to erosion from runoff during 
precipitation. Still, this potential change would occur relatively infrequently during a single month 
(February). The potential impact to drainage patterns and erosion and sedimentation would be 
less than significant. 

Lower Russian River 
Under the No Project 2 Alternative, the greatest stage changes at the Hacienda Bridge USGS 
gage in the Lower Russian River would occur from May through June under all but the driest 
flow conditions (0.99 exceedance) (Table 4.1-34). Modeling data show that stage is lower from 
April through October across 0.50 and 0.75 exceedances and similar or slightly lower the 
remainder of the year, while during wetter flow conditions (0.05 exceedance), stage is lower 
from May through September, but increases substantially in October, likely in response to 
releases from Coyote Valley Dam to increase storage for flood control. Decreases in stage 
would occur during lower flows from May to October, with low velocity, and are not likely to 
cause increased erosion (Figure 4.1-20 and Figure 4.1-21). Further, since the changes are 
relatively small (0.5 feet) compared to the overall stage heights (2.0 to 5.0 feet), there would be 
little effect on water surface slope, and resulting erosion from or within tributaries. 

The increase in stage in October would be larger (1.8 feet) relative to overall stage height (5.0 
feet), but would also occur during periods of seasonal low flow. This could still cause bank 
erosion, but this potential change would occur relatively infrequently (0.05 exceedance 
[approximately one out of twenty years]) during a single month (October). Further, natural stage 
increases due to seasonal rainfall would exceed the magnitude and duration of this stage 
increase. Under No Project 2 and Baseline Condition during 0.05 exceedance, stage would 
increase above 5.0 feet (up to 25.0 feet) from November through May. The potential impact to 
drainage patterns and erosion and sedimentation would be less than significant. 
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Table 4.1-33. Changes in stage (feet) compared to Baseline Conditions under the No Project 2 Alternative at USGS gages along Dry 
Creek by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red shading;
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 
Alt % Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

No 
Project 2 

0.99 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.95 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.90 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 
Dry Creek Mouth 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.75 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 
Dry Creek Mouth 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 

0.50 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 
Dry Creek Mouth 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 

0.05 Dry Cr at Geyserville 0.2 0.0 0.0 -0.1 -1.2 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 
Dry Creek Mouth 0.2 0.0 0.1 0.0 -0.2 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.2 
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Figure 4.1-18. Stage height at the Dry Creek nr Geyserville USGS gage under Baseline Conditions and the No Project 2 Alternative 
(0.50 exceedance) 

Figure 4.1-19. Stage height at the Dry Creek nr Geyserville USGS gage under Baseline Conditions and the No Project 2 Alternative 
(0.05 exceedance) 
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Table 4.1-34. Changes in stage (feet) compared to Baseline Conditions under the No Project 2 Alternative at USGS gages along Dry 
Creek by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red shading;
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Hacienda Br 0.0 0.0 -0.1 -0.1 -0.2 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Br -0.3 -0.1 0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.3 -0.3 -0.3 -0.3 

No Project 2 0.90 Hacienda Br -0.1 0.2 0.2 -0.1 -0.1 -0.1 -0.1 -0.5 -0.2 -0.3 -0.3 -0.3 
0.75 Hacienda Br -0.3 0.1 0.0 0.0 0.0 -0.1 -0.1 -0.5 -0.4 -0.4 -0.4 -0.4 
0.50 Hacienda Br -0.3 -0.1 0.1 0.0 0.0 0.0 -0.1 -0.4 -0.5 -0.6 -0.5 -0.4 
0.05 Hacienda Br 1.8 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.6 -0.6 -0.5 
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Figure 4.1-20. Stage height at the Hacienda Bridge USGS gage under Baseline Conditions and the No Project 2 Alternative (0.50 
exceedance). 

Figure 4.1-21. Stage height at the Hacienda Bridge USGS gage under Baseline Conditions and the No Project 2 Alternative (0.05 
exceedance). 
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Proposed Project 

Upper Russian River 
Under the Proposed Project, stage at USGS gages along the Upper Russian River would be 
lower from March, April, or May through September or October across 0.50 and 0.75 
exceedances and drier conditions (0.90 and 0.95 exceedances) (Table 4.1-35). During wetter 
conditions (0.05 exceedance), stage increases in October, likely in response to releases from 
Coyote Valley Dam to increase storage for flood control. The greatest changes would occur 
upstream near Coyote Valley Dam at the Hopland USGS gage. The stage decrease during May 
through September under median flows is 0.4 to 0.5 foot would expose previously submerged 
streambank (Figure 4.1-22). The bank would be exposed during relatively dry months and would 
be unlikely to lead to greater erosion from surface runoff during precipitation or be subject to 
bank erosion from high water velocity. Additionally, the overall stage changes are small and 
would likely have a minor effect on water surface slope, and resulting erosion from or within 
tributaries. 

The increase in stage in October (2.4 feet) would occur during periods of seasonal low flow 
(Figure 4.1-23). This could still cause bank erosion, but this potential change would occur 
relatively infrequently during a single month (October). Further, natural stage increases due to 
seasonal rainfall would exceed the magnitude and duration of this stage increase. Under the 
Proposed Project and Baseline Condition during 0.05 exceedance, stage would increase above 
4.0 feet (up to 13.0 feet) from November through April. The potential impact to drainage patterns 
and erosion and sedimentation would be less than significant. 

Dry Creek 
Under the Proposed Project, the greatest stage changes at USGS gages along Dry Creek occur 
across 0.50 and 0.05 exceedances (Table 4.1-36). Modeling data show that stage is greater 
from July through October under median flows, and similar or less throughout the remainder of 
the year. During wetter conditions (0.05 exceedance), stage is less from June through 
September and similar in October and November, with the greatest difference occurring in 
February. Increases in stage would occur during lower minimum flows from July through 
October, with low velocity, and would not be likely to cause increased erosion during 0.50 
exceedance (Figure 4.1-24). Further, since the changes are relatively small (0.2 foot) compared 
to the overall stage height (1.2 to 1.5 feet), there would be little effect on water surface slope, 
and resulting erosion from or within tributaries. Potential stage change in February under 0.05 
exceedance from 12 feet to 11 feet (Figure 4.1-25) would potentially expose 1 foot of 
streambank to erosion from runoff during precipitation. Still, this potential change would occur 
relatively infrequently during a single month (February). The potential impact to drainage 
patterns and erosion and sedimentation would be less than significant. 
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Table 4.1-35. Changes in stage (feet) compared to Baseline Conditions under the Proposed Project at USGS gages along the Upper 

Russian River by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red shading; 

increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance
	
represents wettest condition). 

Alternative 

Proposed 

% 

0.99 

0.95 

0.90 

0.75 

0.5 

0.05 

Node 
Hopland 
Cloverdale 
Healdsburg 
Hopland 
Cloverdale 
Healdsburg 
Hopland 
Cloverdale 
Healdsburg 
Hopland 
Cloverdale 
Healdsburg 
Hopland 
Cloverdale 
Healdsburg 
Hopland 
Cloverdale 
Healdsburg 

Oct 
0.1 
-0.4 
-0.2 
-0.2 
-0.2 
-0.2 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.1 
-0.3 
-0.3 
-0.1 
2.5 
1.6 
1.0 

Nov 
-0.1 
-0.2 
-0.1 
-0.1 
-0.1 
0.0 
0.1 
0.1 
0.0 
0.1 
0.1 
0.0 
-0.2 
-0.2 
0.0 
0.6 
0.3 
0.2 

Dec 
-0.1 
-0.1 
-0.1 
0.1 
0.1 
0.0 
0.1 
0.2 
0.0 
-0.3 
-0.2 
0.0 
0.3 
0.2 
0.1 
0.7 
0.4 
0.3 

Jan 
0.5 
0.4 
0.0 
0.1 
-0.1 
-0.1 
-0.3 
-0.2 
-0.1 
0.2 
0.1 
0.1 
0.2 
0.1 
0.1 
0.2 
0.0 
0.0 

Feb 
0.4 
0.6 
0.2 
0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.1 
0.1 
0.0 
0.1 
0.0 
0.0 

Mar 
0.1 
0.1 
0.0 
-0.2 
-0.1 
-0.1 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.2 
0.1 
0.0 

Apr 
0.4 
0.3 
0.1 
0.0 
-0.1 
-0.1 
-0.2 
-0.3 
-0.1 
-0.5 
-0.3 
-0.1 
-0.4 
-0.2 
-0.1 
0.0 
0.0 
0.0 

May 
0.1 
0.1 
0.0 
-0.2 
-0.3 
-0.1 
0.0 
-0.3 
-0.2 
-0.7 
-0.5 
-0.2 
-0.6 
-0.4 
-0.2 
-0.2 
-0.1 
0.0 

Jun 
-0.2 
-0.1 
0.0 
-0.2 
-0.3 
-0.2 
-0.1 
-0.2 
-0.1 
-0.4 
-0.5 
-0.1 
-0.6 
-0.5 
-0.2 
-0.4 
-0.3 
-0.1 

Jul 
-0.1 
-0.1 
0.0 
-0.2 
-0.3 
-0.2 
-0.2 
-0.2 
-0.1 
-0.4 
-0.4 
-0.2 
-0.5 
-0.5 
-0.2 
-0.5 
-0.5 
-0.2 

Aug 
0.0 
-0.3 
-0.2 
-0.2 
-0.3 
-0.2 
-0.1 
-0.2 
-0.1 
-0.4 
-0.4 
-0.2 
-0.5 
-0.5 
-0.2 
-0.4 
-0.4 
-0.2 

Sep 
0.0 
-0.2 
-0.2 
-0.2 
-0.3 
-0.2 
-0.2 
-0.2 
-0.1 
-0.2 
-0.3 
-0.2 
-0.3 
-0.3 
-0.1 
-0.3 
-0.3 
-0.1 
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Figure 4.1-22. Stage height at the Hopland USGS gage under Baseline Conditions and the Proposed Project (0.50 exceedance). 

Figure 4.1-23. Stage height at the Hopland USGS gage under Baseline Conditions and the Proposed Project (0.05 exceedance).
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Table 4.1-36. Changes in stage (feet) compared to Baseline Conditions under the Proposed Project at USGS gages along Dry Creek 
by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red shading; increases
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt % Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 

0.99 Dry Cr at Geyserville -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.2 
Dry Creek Mouth -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 -0.1 

0.95 Dry Cr at Geyserville -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.2 0.0 0.0 
Dry Creek Mouth -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 0.0 0.0 

0.90 Dry Cr at Geyserville -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.1 0.1 0.0 
Dry Creek Mouth -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 0.0 0.0 

0.75 Dry Cr at Geyserville 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 0.1 0.1 
Dry Creek Mouth 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.1 0.0 

0.50 Dry Cr at Geyserville 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.2 0.1 
Dry Creek Mouth 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.1 0.1 

0.05 Dry Cr at Geyserville 0.0 0.0 -0.1 0.0 -1.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 
Dry Creek Mouth 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 
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Figure 4.1-24. Stage height at Dry Creek near Geyserville USGS gage under Baseline Conditions and the Proposed Project (0.50 
exceedance). 

Figure 4.1-25. Stage height at Dry Creek near Geyserville USGS gage under Baseline Conditions and the Proposed Project (0.05 
exceedance). 
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Lower Russian River 
Under the Proposed Project, the greatest stage changes at the Hacienda Bridge USGS gage in 
the Lower Russian River would occur from May through October across all exceedances (Table 
4.1-37). Modeling data show that stage is lower from May through October across 0.50 and 0.75 
exceedances and similar or slightly lower the remainder of the year, while during wetter 
conditions (0.05 exceedance), stage is lower from May through September, but increases in 
October, likely in response to releases from Coyote Valley Dam to increase storage for flood 
control. Decreases in stage would occur across all other exceedances during lower minimum 
flows from May to October, with low velocity, and would not be likely to cause increased erosion 
(Figure 4.1-26 and Figure 4.1-27). The stage change during June through August under median 
flows would be 0.6 to 0.9 foot compared to the overall stage heights of 2.0 feet and would 
expose previously submerged streambank. This would occur during relatively dry months and 
would be unlikely to lead to greater erosion from surface runoff during precipitation. 

The increase in stage in October would be large (1.9 feet) relative to overall stage height (5.0 
feet), but would also occur during periods of seasonal low flow. This could still cause bank 
erosion, but this potential change would occur relatively infrequently (0.05 exceedance 
[approximately one out of twenty years]) during a single month (October). Further, natural stage 
increases due to seasonal rainfall would exceed the magnitude and duration of this stage 
increase. Under the Proposed Project and Baseline Condition during 0.05 exceedance, stage 
would increase above 5.0 feet (up to 25.0 feet) from November through May. The potential 
impact to drainage patterns and erosion and sedimentation would be less than significant. 
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Table 4.1-37. Changes in stage (feet) compared to Baseline Conditions under the Proposed Project at USGS gages along the Lower 

Russian River by month at various exceedance probabilities (decreases in stage (feet) indicated by negative number and red shading; 

increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance
	
represents wettest condition). 


Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Hacienda Br -0.1 -0.1 0.1 0.1 0.2 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 
0.95 Hacienda Br -0.3 0.0 -0.1 -0.3 0.0 -0.2 -0.4 -0.4 -0.3 -0.3 -0.3 -0.3 

Proposed 0.90 Hacienda Br -0.3 -0.1 -0.1 -0.3 0.1 -0.2 -0.3 -0.7 -0.4 -0.3 -0.3 -0.3 
Project 0.75 Hacienda Br -0.5 -0.1 -0.1 0.0 0.0 -0.1 -0.3 -0.7 -0.6 -0.5 -0.5 -0.5 

0.50 Hacienda Br -0.2 -0.2 0.1 0.0 0.1 0.0 -0.3 -0.6 -0.9 -0.7 -0.6 -0.5 
0.05 Hacienda Br 1.9 0.1 0.3 0.0 0.0 0.0 0.0 -0.2 -0.4 -0.9 -0.8 -0.6 
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Figure 4.1-26. Stage height at the Hacienda Bridge USGS gage under Baseline Conditions and the Proposed Project (0.50 
exceedance). 

Figure 4.1-27. Stage height at the Hacienda Br USGS gage under Baseline Conditions and the Proposed Project (0.05 exceedance).
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Impact 4.1-3. The Fish Flow Project could substantially alter the area of exposed 
shoreline within Lake Mendocino and Lake Sonoma in a manner which would 
result in substantial erosion or sedimentation on- or off-site. (Less than 
Significant) 

Flow changes implemented by the Fish Flow Project could decrease water surface elevation 
within Coyote Valley and Warm Springs dams and expose previously submerged shoreline 
within Lake Mendocino and Lake Sonoma. Increased area of exposed shoreline could lead to 
greater erosion from surface runoff during precipitation, thereby increasing sediment delivery to 
the reservoirs. 

No Project 1 Alternative 

Lake Mendocino 
Under the No Project 1 Alternative, instream flows in the Upper Russian River would be 
identical to Baseline Conditions, which follow minimum instream flow requirements in the Water 
Agency’s water right permits and in the Decision 1610 Hydrologic Index. Releases from Coyote 
Valley Dam would be identical to Baseline Conditions across the entire range of exceedances 
(Table 4.1-11). As instream flows are identical to Baseline Conditions, there would be no impact 
to the area of exposed shoreline in Lake Mendocino. 

Lake Sonoma 
Under the No Project 1 Alternative, water surface elevation would decrease in Lake Sonoma in 
all months during across 0.75 to 0.99 exceedances, and from May through October during 
median flows (Table 4.1-38Error! Reference source not found.). Decreases in stage would be 
less than 4 feet in most cases under median flows and less than 7 feet in most cases during 
drier conditions. The area of exposed shoreline during median flows would be similar to 
Baseline Conditions with moderate increases from October through January (Figure 4.1-
28Error! Reference source not found.). The area of exposed shoreline during drier conditions 
(0.90 exceedance) would be greater than Baseline Conditions, with increases throughout the 
year (Figure 4.1-29Error! Reference source not found.). While the additional area of exposed 
shoreline is greater, it would only be exposed infrequently during the driest years with little to no 
precipitation. The potential impact to areas of exposed shoreline would be less than significant. 
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Table 4.1-38. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under the No Project 
1 Alternative compared to Baseline Conditions (decreases in stage (feet) indicated by negative number and red shading; increases 
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceedance Node 

No Project 
1 

0.99 Sonoma 
0.95 Sonoma 
0.90 Sonoma 
0.75 Sonoma 
0.50 Sonoma 
0.05 Sonoma 

Oct 
-6.7 
-8.2 
-6.6 
-5.1 
-1.6 
-0.7 

Nov 
-7.1 
-8.4 
-6.7 
-4.1 
-1.8 
-1.8 

Dec 
-7.2 
-7.8 
-6.8 
-2.7 
-1.7 
-0.5 

Jan 
-7.2 
-5.5 
-6.7 
-2.3 
-3.5 
-0.4 

Feb 
-9.4 
-4.7 
-3.1 
-2.1 
0.0 
-0.2 

Mar 
-9.6 
-2.1 
-4.1 
-0.3 
0.0 
0.0 

Apr 
-6.0 
-3.5 
-3.4 
-0.2 
0.0 
0.0 

May 
-2.5 
-4.0 
-3.5 
-0.2 
-0.1 
0.0 

Jun 
-3.7 
-4.5 
-4.4 
-0.5 
-0.1 
0.0 

Jul 
-4.9 
-4.9 
-4.3 
-1.4 
-0.3 
0.0 

Aug 
-6.1 
-5.9 
-4.7 
-2.6 
-0.6 
0.0 

Sep 
-7.4 
-6.9 
-5.6 
-4.1 
-1.3 
-0.2 
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Figure 4.1-28. Area (acres) of exposed shoreline at Lake Sonoma under Baseline Conditions and the No Project 1 Alternative (0.50 
exceedance). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.1-86 



 

 
   

  
 

  

Hydrology 

Figure 4.1-29. Area (acres) of exposed shoreline at Lake Sonoma under Baseline Conditions and the No Project 1 Alternative (0.90 
exceedance). 
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No Project 2 Alternative 

Lake Mendocino 
Under the No Project 2 Alternative, water surface elevation would increase in Lake Mendocino 
in nearly all months across all exceedances (Table 4.1-39). The increase would inundate a 
greater area of shoreline compared to Baseline Conditions and would not expose shoreline to 
potential surface erosion. There would be no impact to the area of exposed shoreline in Lake 
Mendocino. 

Lake Sonoma 
Under the No Project 2 Alternative, water surface elevation in Lake Sonoma would be similar to 
Baseline Conditions across 0.50 to 0.90 exceedances during all months, with some slight 
increases or decreases (Table 4.1-40). Water surface elevation would increase during drier 
conditions (0.95 exceedance), leading to less exposed shoreline. The greatest decreases in 
water surface elevation, and potential increase in exposed shoreline would occur during the 
driest conditions (0.99 exceedance) during all months. But, precipitation during these conditions 
would likely be low compared to other conditions, and this increase would likely not lead to 
greater erosion from surface runoff during precipitation. The potential impact to areas of 
exposed shoreline would be less than significant. 

Proposed Project 

Lake Mendocino 
Under the Proposed Project, water surface elevation would increase in Lake Mendocino in 
nearly all months across all exceedances (Table 4.1-41). The increase would inundate a greater 
area of shoreline compared to Baseline Conditions and would not expose shoreline to potential 
surface erosion. There would be no impact to the area of exposed shoreline in Lake Mendocino. 

Lake Sonoma 
Under the Proposed Project, water surface elevation in Lake Sonoma would be similar to 
Baseline Conditions across 0.05 to 0.90 exceedances during all months, with some slight 
increases or decreases (Table 4.1-42). Water surface elevation would increase during 0.95 
exceedances leading to less exposed shoreline. The greatest decreases in water surface 
elevation, and potential increase in exposed shoreline would occur during the driest conditions 
(0.99 exceedance) during all months. But, precipitation during these conditions would likely be 
low compared to the other conditions, and this increase would likely not lead to greater erosion 
from surface runoff during precipitation. The potential impact to the area of exposed shoreline 
erosion in Lake Sonoma would be less than significant. 

Fish Habitat Flows Draft EIR 
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Table 4.1-39. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Mendocino under the No 
Project 2 Alternative compared to Baseline Conditions (decreases in stage (feet) indicated by negative number and red shading; 
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance 
represents wettest condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Mendocino 7.2 6.9 6.4 4.2 8.3 9.9 9.4 5.2 3.7 4.0 4.9 6.4 
0.95 Mendocino 5.3 5.6 4.0 7.1 4.8 5.3 3.9 2.7 3.3 3.5 4.1 5.1 

No 0.90 Mendocino 7.3 5.0 6.2 7.9 5.6 4.7 1.7 3.0 3.8 4.3 5.4 7.2 
Project 2 0.75 Mendocino 9.8 7.9 7.8 6.4 2.2 0.4 1.7 2.6 3.9 4.7 6.2 7.9 

0.50 Mendocino 10.0 9.5 8.9 0.0 0.0 0.5 0.8 2.3 4.4 6.2 7.7 9.2 
0.05 Mendocino 9.5 0.2 0.3 0.2 0.0 0.3 0.1 1.1 3.1 4.9 7.5 9.4 

Table 4.1-40. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under the No Project 
2 Alternative compared to Baseline Conditions. (decreases in stage (feet) indicated by negative number and red shading; increases 
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Sonoma -4.3 -1.6 -1.6 -1.6 -1.5 -1.7 -1.1 -1.1 -1.8 -2.9 -4.1 -5.3 
0.95 Sonoma 5.7 4.4 1.4 0.9 0.8 0.2 -0.8 -0.4 1.4 2.6 3.7 5.5 

No 0.90 Sonoma 1.7 1.2 1.0 -0.3 -0.5 0.7 3.3 1.6 0.9 0.7 0.9 1.4 
Project 2 0.75 Sonoma 1.0 0.1 -0.6 -0.7 -0.7 0.0 0.0 0.0 0.1 0.2 0.5 1.0 

0.50 Sonoma -0.8 -0.9 -0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -0.6 
0.05 Sonoma -0.4 -0.7 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 
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Table 4.1-41. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Mendocino under the 
Proposed Project compared to Baseline Conditions (decreases in stage (feet) indicated by negative number and red shading;
increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents 
wettest condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Mendocino 28.5 27.5 26.1 18.7 18.2 21.9 21.1 19.2 18.0 19.1 21.2 25.9 
0.95 Mendocino 21.0 22.4 18.6 19.1 17.6 11.6 8.3 9.1 11.9 14.0 16.0 18.8 

Proposed 0.90 Mendocino 18.9 18.6 19.4 21.1 16.5 6.5 5.6 8.8 9.8 10.6 12.8 16.4 
Project 0.75 Mendocino 19.3 19.3 19.8 14.2 2.2 1.1 4.2 6.2 8.6 10.5 13.2 16.0 

0.50 Mendocino 17.9 19.1 12.0 0.0 0.0 1.0 2.5 5.6 8.2 10.9 13.3 15.4 
0.05 Mendocino 10.8 0.2 2.0 0.5 0.3 0.4 0.4 1.8 3.1 5.8 9.0 11.5 

Table 4.1-42. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under the Proposed 
Project compared to Baseline Conditions (decreases in stage (feet) indicated by negative number and red shading; increases 
indicated by positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
0.99 Sonoma -4.2 -4.4 -4.3 -4.3 -2.4 -2.6 -0.4 -0.8 -1.8 -2.7 -3.7 -4.7 
0.95 Sonoma 2.1 0.8 0.2 3.7 1.4 0.4 -0.2 0.2 2.5 3.3 3.3 3.1 

Proposed 0.90 Sonoma 1.1 1.4 1.6 0.2 0.0 1.3 2.5 1.6 0.9 0.4 0.5 0.8 
Project 0.75 Sonoma 0.3 -0.2 -0.3 -0.5 -0.5 0.0 0.0 0.1 0.4 0.5 0.5 0.7 

0.50 Sonoma -0.4 -0.5 -0.4 -0.8 0.0 0.0 0.0 0.1 0.4 0.5 0.1 -0.3 
0.05 Sonoma 0.3 -0.4 -0.1 -0.2 -0.2 0.0 0.0 0.0 0.1 0.5 0.6 0.3 
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Impact 4.1-4. The Fish Flow Project could expose people or structures to a 
significant risk of loss, injury, or death involving flooding, including flooding as a 
result of the failure of a levee or dam. (No Impact) 

The Fish Flow Project would not expose people or structures to a significant risk of loss, injury, 
or death involving flooding, including flooding as a result of the failure of a levee or dam under 
the Proposed Project and No Project 1 and No Project 2 alternatives. As described in Chapter 3, 
Background and Project Description, the USACE manages water releases from Coyote Valley 
Dam and Lake Mendocino during flood management operations according to the Coyote Valley 
Dam Master Water Control Manual, Appendix I (CVD Water Control Manual; USACE 1986 and 
USACE 2004). The CVD Water Control Manual includes a reservoir guide curve that 
establishes the maximum seasonal limits for water supply storage in Lake Mendocino (Figure 3-
2). The volume of the water supply pool decreases during the rainy season to increase available 
storage for flood management operations. The volume of the water supply pool increases in the 
dry season to increase water storage for water supply operations. The flood control pool is 
defined as the volume above the reservoir guide curve. When water storage in Lake Mendocino 
is above the reservoir guide curve and in the flood control pool, the USACE normally manages 
releases from Coyote Valley Dam. Under typical flood management operations, water is 
temporarily detained in the flood control pool until the risk of downstream flooding has 
diminished. The USACE will then release water from the reservoir to bring storage levels back 
down to the level defined by the reservoir guide curve. These releases are initiated in 
accordance with schedules established in the CVD Water Control Manual (Figure 3-2).  

Chapter 3, “Background and Project Description,” also describes USACE management of water 
releases from Warm Springs Dam and Lake Sonoma during flood management operations 
according to the Warm Springs Dam and Lake Sonoma Water Control Manual, Appendix II 
(WSD Water Control Manual; USACE 1984). The WSD Water Control Manual includes a 
reservoir guide curve that establishes the maximum limit for water supply storage in Lake 
Sonoma (Figure 3-3). The flood control pool is defined as the volume above the reservoir guide 
curve and below the top of the flood pool. When water storage in Lake Sonoma is above the 
reservoir guide curve and in the flood control pool, the USACE normally manages releases from 
Warm Springs Dam. Under typical flood management operations, water is temporarily detained 
in the flood control pool until the risk of downstream flooding has diminished. The USACE will 
then release water from the reservoir to bring storage levels down to the level defined by the 
reservoir guide curve. These releases are initiated in accordance with schedules established in 
the WSD Water Control Manual. 

As noted in Impact 4.2-2, during wetter conditions (0.05 exceedance), modeling data estimated 
stage increases occurring in October in the Upper and Lower Russian River under the Proposed 
Project, likely in response to releases from Coyote Valley Dam to increase storage for flood 
control. The increases in stage in October may be large relative to overall stage height, but 
would also occur during periods of seasonal low flow (Figure 4.1-23, Figure 4.1-27). This 
potential change would occur relatively infrequently during a single month (October) and would 
be unlikely to cause erosion leading to levee failure. Natural stage increases due to seasonal 
rainfall would exceed the magnitude and duration of Proposed Project stage increases. 
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Naturally occurring flood stages are currently contained by existing levees, and would be far 
greater than any stage increases resulting from releases to create storage for flood control in 
Coyote Valley and Warm Spring dams. 

The Proposed Project would not alter the flood management operations at Lake Mendocino or 
Lake Sonoma. Although overall reservoir water supply storage reliability is anticipated to 
improve under the Proposed Project, any water in storage above the reservoir guide curves 
would be released in accordance with the CVD and WSD water control manuals. The No 
Project 1 and No Project 2 alternatives would also operate under the flood management 
operations in accordance with the CVD and WSD water control manuals. The Proposed Project 
would not expose people or structures to a significant risk of loss, injury, or death involving 
flooding, including flooding as a result of the failure of a levee or dam, and there would be no 
impact. 

Impact 4.1-5. The Fish Flow Project could contribute to inundation by seiche, 
tsunami, or mudflow. (Significant and Unavoidable) 

A portion of the Lower Russian River in the Russian River Estuary, is located within a mapped 
tsunami hazard zone, and therefore could be inundated in the unlikely event of a tsunami 
(Figure 4.1-30). The Russian River Estuary may close throughout the year as a result of a 
barrier beach forming across the mouth of the Russian River. Although closures may occur at 
any time of the year, the mouth usually closes during the spring and fall. Closures result in 
ponding of the Russian River behind the barrier beach and, as water surface levels rise in the 
Estuary, flooding may occur. Natural breaching events occur when estuary water surface levels 
exceed the capability of the barrier beach to impound water, causing localized erosion of the 
barrier beach and creation of a tidal channel that reconnects the Russian River to the Pacific 
Ocean. 

The Water Agency adaptively manages the Russian River Estuary with the objectives of 
enhancing summer rearing habitat for juvenile salmonids and managing estuary water levels to 
minimize flood hazard. The Fish Flow Project would not change the Water Agency’s 
management of the Russian River Estuary.  

If a tsunami occurred when the Russian River mouth is open, the Proposed Project, No Project 
1 and No Project 2 alternatives would not contribute to inundation by tsunami compared to 
Baseline Conditions. The Fish Flow Project would not contribute to elevated water levels in the 
Estuary when the river mouth is open. 

Potentially higher water elevations in the Estuary during a lagoon condition (when the river 
mouth is closed or an outlet channel is in place) could increase the risk to people or structures 
within this area to loss, injury, or death involving flooding in the event of a tsunami. Increased 
Estuary surface water levels (and, subsequently, decreased storage capacity) would result in 
somewhat higher inland tsunami elevations in the lower portion of the Estuary, should one occur 
during the lagoon management period. In essence, portions of the Estuary which would have 
retained a portion of the tsunami's flood volume during low Estuary water levels, would be filled 
with water as a result of the Estuary Management Project, so the overtopping volume from the 
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tsunami may propagate further landward, although the exact extent of this probable effect is 
uncertain. 

The No Project 1 and No Project 2 alternatives, and the Proposed Project would decrease flow 
in the Lower Russian River at Hacienda Bridge during portions of the lagoon management 
period across all flow exceedances, suggesting lower inflow into the Russian River Estuary. 
Under the No Project 1 Alternative, flow at Hacienda Bridge would be the same or increasingly 
lower than Baseline Conditions from May through October through 0.05, 0.50, 0.75, and 0.95 
exceedances (Table 4.1-16). During the driest flow conditions (0.99 exceedance), flow at 
Hacienda Bridge would be the same as Baseline Conditions during the lagoon management 
period. Under the No Project 2 Alternative and the Proposed Project, flow at Hacienda Bridge 
would be lower than Baseline Conditions from May through October across 0.50, 0.75, 0.90, 
and 0.95 exceedances (Table 4.1-22, Table 4.1-28). During wetter flow conditions (0.05 
exceedances), flow would be lower from May through September, but higher in October due to 
reservoir releases to increase pool storage for flood control. The Fish Flow Project would not 
increase probability of a tsunami (of any sort, including those of sufficient magnitude to cause 
damage) occurring concurrently with elevated Estuary water levels. Nonetheless, given lower 
inflow into the Russian River Estuary (relative to Baseline Conditions), the Fish Flow Project 
could further increase the duration of elevated estuary water levels, or increase the annual 
frequency of flow conditions that lead to a greater duration of elevated estuary water levels, 
thereby increasing the risk to people or structures within this area to loss, injury, or death 
involving flooding in the event of a tsunami. This impact would be significant and unavoidable.  
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Figure 4.1-30. Tsunami inundation zone in the Lower Russian River (Source: California 

Emergency Management Agency [2009]) 
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4.1.5 General Plans and Consistency 
The project area includes portions of Mendocino and Sonoma counties. The following section 
lists goals, policies, and objectives related to hydrology from the general plans of these 
counties. 

Mendocino County General Plan 
The Mendocino County General Plan (Mendocino County 2009) sets forth the following goals, 
objectives, and policies related to water supplies, drainage, and floodplains that are applicable 
to the project. 

Resource Management Goals 
Goal RM-2 (Water Supply): Protection, enhancement, and management of the water resources 
of Mendocino County 

Goal RM-4 (Ecosystems): Protection and enhancement of the county’s natural ecosystems and 
valuable resources. 

Policy RM-6: Promote sustainable management and conservation of the county’s water 
resources. 

Policy RM-10: Continue to seek and advocate for dependable water resources necessary to 
support all sectors of the economy and other beneficial uses. 

Policy RM-11: Work with local, state, and federal agencies and organizations to develop and 
protect water supplies in a manner that is consistent with adopted General Plan policies, 
recognizing sustainable yields and protections for the environment. 

Policy RM-12: Support the creation of a comprehensive plan for surface and groundwater 
resources in Mendocino County. 

Policy RM-15: Maximize the use of existing water supplies while proceeding with the 

development of new water supplies.
	

Sonoma County General Plan 
The Sonoma County General Plan (PRMD 2008) sets forth the following goals, objectives, and 
policies related to water supplies, drainage, and floodplains that are applicable to the project. 

Land Use (LU) element 
Goal LU-8: Protect Sonoma County’s water resources on a sustainable yield basis that avoids 
long term declines in available surface and groundwater resources or water quality. 

Objective LU-8.1: Protect, restore, and enhance the quality of surface and groundwater 
resources to meet the needs of all beneficial uses.  
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Objective LU-8.2: Coordinate with operators of public water systems to provide an 
adequate supply to meet long term needs consistent with adopted general plans and urban 
water management plans. 

Objective LU-8.3: Increase the role of water conservation and re-use in meeting the water 
supply needs of both urban and rural users. 

Policy LU-8d: Work with SCWA and other public water suppliers in the development 
and implementation of master facility plans, urban water management plans, and other 
long term plans for water supply, storage, and delivery necessary to meet water 
demands of existing urban and rural users and planned growth, consistent with the 
sustainable yield of water resources. 

Policy LU-8f: Increase the role of water conservation, stormwater retention, and aquifer 
recharge for water supply purposes. 

Policy LU-8h: Support use of a watershed management approach for water quality 
programs and water supply assessments and for other plans and studies where 
appropriate. 

Policy LU-11d: Encourage methods of landscape design, landscape and park 
maintenance, and agriculture that reduce or eliminate the use of pesticide, herbicides, 
and synthetic fertilizers, and encourage the use of compost and conservation of water.  

Policy LU-11f: Encourage conservation of undeveloped land, open space, and 
agricultural lands, protection of water and soil quality, restoration of ecosystems, and 
minimization or elimination of the disruption of existing natural ecosystems and flood 
plains. 

Water Resources (WR) element 
Goal WR-2: Manage groundwater as a valuable and limited shared resource. 

Objective WR-2.3: Encourage new groundwater recharge opportunities and protect existing 
groundwater recharge areas. 

Objective WR-2.5: Avoid additional land subsidence caused by groundwater extraction. 

Policy WR-2e: Require proof of groundwater with a sufficient yield and quality to support 
proposed uses in Class II and IV water areas. Require test wells or the establishment of 
community water systems in Class IV water areas. Test wells may be required in Class 
III areas. Deny discretionary application in Class II and IV areas unless a hydrogeologic 
report establishes that groundwater quality and quantity are adequate and will not be 
adversely impacted by the cumulative amount of development and uses allowed in the 
area, so that the proposed use will not cause or exacerbate an overdraft condition in a 
groundwater basin or sub-basin. Procedures for proving adequate groundwater should 
consider groundwater overdraft, land subsidence, saltwater intrusion, and the expense 
of such study in relation to the water needs of the project. 
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Goal WR-3: Encourage public water systems and their sources to provide an adequate supply 
to meet long term needs that is consistent with adopted general plans and urban water 
management plans and that is provided in a manner that maintains water resources for other 
water users while protecting the natural environment. 

Objective WR-3.1: Assist public water suppliers in the collection and dissemination of 
surface and groundwater data and the assessment of available water supplies and 
protection of water quality. 

Objective WR-3.2: Work with public water suppliers in the development and implementation 
of long term plans for water supply, storage, and delivery necessary to first meet existing 
water demands and, secondly, to meet planned growth within the designated service areas, 
consistent with the sustainable yield of water resources. 

Objective WR-3.3: Work with public water suppliers to balance reliance on groundwater and 
surface water to assure the sustainability of both resources. 

Policy WR-3a: Work with public water suppliers in assessments of the sustainable yield 
of surface water, groundwater, recycled water and conserved water, including during 
possible drought periods. This work should include the exploration of potentially feasible 
alternative water supplies. Surface and groundwater supplies must remain sustainable 
and not exceed safe yields. 

Policy WR-3b: Support to the extent feasible the actions and facilities needed by public 
water suppliers to supply water sufficient to meet the demands that are estimated in 
adopted master facilities plans, consistent with adopted general plans, urban water 
management plans and the sustainable yields of the available resources and in a 
manner protective of the natural environment. 

Policy WR-3g: Assist public water suppliers in assuring that proposed water supplies 
and facilities are consistent with adopted general plans, that all planning jurisdictions are 
notified of and consider potential water supply deficiencies during the preparation of 
such plans, and that adopted general plans accurately reflect secure water sources. 

Policy WR-3h: Help public water suppliers to disseminate and discuss information on 
the limits of available water supplies, how the supplies can be used efficiently, the 
possible effects of drought conditions, acceptable levels of risk of shortage for various 
water users, priorities for allocation of the available water supply, conditions for use of 
limited supplies, and limits of alternate sources that could be used or developed. 

Policy WR-3q: Support cooperative inter-regional planning efforts by the public water 
suppliers, their contractors, other existing water users and Sonoma County to consider 
future demand projections concurrently with the availability of sustainable water 
supplies. 

Policy WR-3r: Work with the SCWA in the following ways to provide an adequate water 
supply for its contractors consistent with this element:  
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Encourage SCWA to work cooperatively with Mendocino County interests to resolve 
water resource issues, including assessment of water resource projects, water 
supply alternatives, and use of recycled water. 

Work with all water users along the Russian River and its tributaries to encourage 
Work with all water users along the Russian River and its tributaries to encourage 

GOAL WR-4: Increase the role of conservation and safe, beneficial reuse in meeting water 
supply needs of both urban and rural users. 

Objective WR-4.2: Promote and encourage the efficient use of water by all water users. 

GOAL WR-6: Improve understanding, valuation and sound management of the water resources 
in Sonoma County's diverse watersheds 

Objective WR-6.1: Seek and secure funding for addressing water resource issues on a 
watershed basis. 

The Fish Flow Project would be consistent with the goals, objectives, and policies of the 
Mendocino County General Plan and Sonoma County General Plan because it would 
conserve and enhance surface water resources and could enhance groundwater resources 
through continued maintenance of surface flows across a wide range of flow conditions. 
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CHAPTER 4.2 Water Quality 

4.2.1 Introduction 
This chapter identifies the water resources and water quality conditions within the Fish Habitat 
Flows and Water Rights Project (Proposed Project) area.  Section 4.2.2, “Environmental 
Setting,” describes the regional and project area environmental setting, including important 
water bodies and water quality.  Section 4.2.3, “Regulatory Framework,” details the federal, 
state, and local laws related to water quality.  Potential impacts to water quality resulting from 
the Proposed Project are analyzed in Section 4.2.4, “Impact Analysis,” in accordance with the 
California Environmental Quality Act (CEQA) significance criteria (CEQA Guidelines, Appendix 
G) and mitigation measures are proposed that could reduce, eliminate, or avoid such impacts.

Other impacts to related resources are addressed in other chapters as follows: changes in water 
levels at Lake Sonoma and Lake Mendocino, and changes in instream flow velocity and stage 
height in the Russian River and Dry Creek are addressed in Chapter 4.1, “Hydrology”; impacts 
to fisheries resources are addressed in Chapter 4.3, “Fisheries Resources”; impacts to 
vegetation and wildlife are addressed in Chapter 4.4, “Vegetation and Wildlife”; and impacts to 
recreation are addressed in Chapter 4.5, “Recreation.” 

4.2.2 Environmental Setting 
The environmental setting for water quality includes all areas that could be affected by activities 
associated with the Proposed Project. As stated in Chapter 3, “Background and Project 
Description,” the objective of the Fish Flow Project is to manage Lake Mendocino and Lake 
Sonoma water supply releases to provide instream flows that will improve habitat for threatened 
and endangered fish, while updating the Water Agency’s existing water rights to reflect current 
conditions. The Water Agency would manage water supply releases from Lake Mendocino and 
Lake Sonoma to provide minimum instream flows in the Russian River and Dry Creek that 
would improve habitat for listed salmonids and meet the requirements of the Russian River 
Biological Opinion. Consequently, the environmental setting includes Lake Mendocino, the 
Russian River downstream of Coyote Valley Dam to the Pacific Ocean, tributaries entering the 
Russian River, Lake Sonoma, and Dry Creek downstream of Warm Springs Dam. The Russian 
River Estuary (Estuary) is defined as the tidal portion of the lower Russian River from the 
Duncans Mills area to the Pacific Ocean at Jenner. 

The water resources within the project area exist in various forms, locations, and levels of 
quality.  Water is usually considered to be a beneficial resource; however, water can also be the 
source of public health concerns.  The following discussion covers the various aspects of the 
quality of water resources in the project area.  Please refer to Chapter 4.1, “Hydrology,” for a 
detailed discussion of water resources as they relate to hydrology and surface storage, water 
rights and diversions, infiltration and groundwater, and flood hazards in the project area.  Please 

.
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refer to Chapter 4.0, “Introduction to Environmental Setting, Impacts, and Mitigation Measures,” 
for a general discussion of climate in the project area. 

Russian River Watershed 
The Russian River drains 1,485 square miles (mi2) from the Coast Ranges in northern 
California, flowing 110 miles (mi) from its origination point near the City of Ukiah to the Pacific 
Ocean near the town of Jenner (USACE 1986, Florsheim and Goodwin 1993) (Figure 3-1). The 
watershed is 80 mi long and 32 mi across at its widest point, and lies within a narrow valley 
between the Mendocino Range to the west, with elevations ranging from 1,500 to 3,000 feet, the 
Mayacamas Mountains to the east, with elevations ranging from 3,000 to 4,000 feet, and 
Sonoma Mountains to the south (Ritter and Brown 1971, USACE 1986). The Russian River is 
about 110 miles long and flows southward from its headwaters near Redwood and Potter 
Valleys, through Ukiah, Hopland, and Alexander Valleys to Forestville where the direction of 
flow changes to westward as the river transects a part of the Coast Ranges (Rantz and 
Thompson 1967, Sylvester 1984).  The several alluvial valleys through which the river flows are 
separated by mountain gorges (Rantz and Thompson 1967).  Principal tributaries of the Russian 
River are the West and East Forks of the Russian River, Robinson, Feliz, Big Sulphur, 
Maacama, Dry Creek, Mark West, and Austin creeks. 

Coyote Valley Dam receives runoff from 105 square miles (mi2) of the upper watershed on the 
East Fork Russian River (approximately 7 percent of the entire Russian River watershed), just 
upstream of the confluence with the Russian River. The watershed contributing to Lake Sonoma 
behind Warm Springs Dam encompasses an area of 130 square miles, which is approximately 
9 percent of the Russian River watershed. Please refer to Table 4.1-1 in Chapter 4.1, 
“Hydrology,” for a description of the major tributaries to the Russian River and their approximate 
watershed size. 

Precipitation patterns within the Russian River basin reflect a Mediterranean climate, with hot, 
dry summers and cool, wet winters.  Mean daily summer temperatures range from 72 to 75 °F 
inland (with maximum temperatures in excess of 90 °F) to 61 to 64 °F near the coast, while 
mean winter temperatures range from 40 to 50 °F (PRISM 2015a, b, c). Most precipitation falls 
as rain from October through May, with 90 percent occurring from November through April and 
ranging from 28 to 80 inches across the watershed (USACE 1986, Opperman et al. 2005, 
PRISM 2013). These patterns are driven by Pacific frontal storms bringing warm subtropical 
moisture to produce intense, short bursts of rainfall (Mount 1995). The seasonal southerly 
migration of the Aleutian low pressure system forces westward moving storms over the Coast 
Ranges (USACE 1984), creating an orographic effect whereby water vapor cools and 
condenses as it rises, then rapidly precipitates. Rainfall tends to be heaviest at higher elevations 
near the coast, with average annual rainfall of 80 inches per year near Cazadero at the western 
edge of the watershed. In lower elevation valley areas, annual precipitation ranges from 22 
inches per year near Santa Rosa to 41 inches per year at the City of Healdsburg (Inter-Fluve 
2010, PRISM 2013).  
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Precipitation that lands on impermeable surfaces, or that falls at a greater rate than a permeable 
surface's ability to absorb, will become runoff or surface water. 

Please refer to Chapter 3, “Background and Project Description”, and Chapter 4.1, “Hydrology,” 
for more information on the operation of dams and reservoirs of the region and surface water 
regulation. 

Seasonal Hydrology and Water Quality 
As described in Chapter 3, “Background and Project Description,” the Water Agency is the local 
sponsor for Lake Mendocino and Lake Sonoma and manages water supply releases from both 
reservoirs in accordance with its water right permits issued by the State Water Resources 
Control Board (SWRCB) as those permits were amended by the SWRCB’s Decision 1610, 
adopted in 1986. Decision 1610 established minimum instream flow requirements for the 
Russian River and Dry Creek, which are included as terms in the Water Agency’s water right 
permits. Refer to Section 3.3.4 in Chapter 3, “Background and Project Description,” for details 
regarding Decision 1610 minimum instream flow requirements. The minimum instream flows 
requirements were established for four reaches in the Russian River watershed: 1) East Fork 
Russian River from Coyote Valley Dam to the confluence with the Russian River; 2) the Russian 
River between the East Fork confluence and Dry Creek; 3) the Russian River between Dry 
Creek and the Pacific Ocean; and 4) Dry Creek downstream of Warm Springs Dam to the 
confluence with the Russian River. 

Water quality in the Russian River watershed is influenced primarily by the various inflows or 
inputs into its rivers and creeks and is a function of the season, the surrounding land use, and 
the tributaries flowing in the watershed.  Operations related to Coyote Valley Dam, Warm 
Springs Dam, and water production facilities directly affect flows in the Russian River and in Dry 
Creek.  Additional factors that affect instream flows in the Russian River and Dry Creek include 
municipal, domestic, and agricultural water demands, summer impoundments, and weather. 

During the wet season (typically November through April) unimpaired stream flows, including 
storm water runoff, accounts for most of the flow in the Russian River and Dry Creek.  Treated 
wastewater discharges from various cities and communities in the Russian River watershed 
also account for a small portion of the instream flow in the Russian River during the wet season.  
Ukiah and Cloverdale have permits for wet season discharge into the Russian River, which 
typically run from October 1 to May 14.  The cities, communities, and special districts of 
Windsor, Santa Rosa Sub- Regional Water Reuse System (which includes Santa Rosa, Rohnert 
Park, Cotati, and Sebastopol), Forestville, Graton, Occidental, and the Russian River County 
Sanitation District, discharge into the Russian River or tributaries of the Russian River during 
the wet season.  The City of Healdsburg has a permit for wet season discharge to the Russian 
River (Scates, 2016), however the city continues to discharge year-round, under a North Coast 
Regional Water Quality Control Board (NCRWQCB) Cease and Desist Order (CDO), to a former 
gravel mining pit which was determined in a court decision to be functionally connected to the 
Russian River (USCOA 2007).  To address conditions of the CDO, Healdsburg is currently 
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working to expand its irrigation alternatives to reduce dry season discharges to the former 
gravel mining pit (Scates 2016). 

Non-point source discharges from agricultural and industrial runoff, failing septic systems, and 
other sources along the Russian River are more difficult to quantify, although unsewered 
communities along the Russian River are known to have high concentrations of failing septic 
systems (NCRWQCB 2007, 2008).  Bacteriological pollution, such as coliform bacteria, is an 
indicator of contamination from human or animal wastes.  Such pollution can pose a public 
health concern. 

Stream channelization, road construction along stream margins, bank stabilization, and water 
diversions in tributaries have significantly degraded stream habitats throughout the watershed 
by simplifying stream channels, isolating them from their floodplains, greatly increasing 
sedimentation, blocking fish migrations, and reducing or eliminating flow and cover.  Water 
quality priorities within the watershed include the need for control of nonpoint source runoff from 
logging, rural roads, agriculture, and urban areas.  Sediment, temperature, nutrients, bacteria, 
and mercury are the water quality parameters of primary concern for the NCRWQCB (see 
Section 4.2.3, “Regulatory Framework,” for details).  For a discussion of sediment, please see 
Chapter 4.1, “Hydrology.” 

The NCRWQCB listed the entire Russian River on the 2010 Clean Water Act (CWA) Section 
303(d) List of Water Quality Limited Segments (NCRWQCB, 2011) for sedimentation/siltation 
and temperature impairments.  Lake Mendocino and Lake Sonoma are on the 303(d) List for 
mercury impairments in fish tissue.  Several hydrologic sub-areas within the Russian River 
watershed that could be affected by the Proposed Project are also listed for impairments 
including aluminum, indicator bacteria, and specific conductivity.  Although the segments of the 
Russian River that could be affected by the Proposed Project are not listed as impaired from 
biostimulatory substances or low dissolved oxygen (DO) concentrations, excessive 
concentrations of nutrients can contribute to nuisance conditions resulting in low DO and high 
algal (chlorophyll-a) concentrations.  As such, a discussion of DO, nutrients, and algae is 
included below, and an assessment of the potential for the Proposed Project to affect 
biostimulatory substances is included in Section 4.2.4, “Impact Analysis.” 

Constituents of Concern 

Temperature  
Water temperature has direct and indirect effects on aquatic ecology.  For example, oxygen is 
more soluble in cold water than hot water (i.e., solubility is a function of water temperature); 
therefore DO levels may be higher in waters at lower temperatures.  Temperature also 
influences the rate of photosynthesis by algae and aquatic plants.  Water bodies such as the 
Russian River have naturally fluctuating temperatures due to the dynamic conditions associated 
with a coastal climate and localized weather patterns.  Seasonal changes in water temperature 
in rivers closely follow seasonal trends in mean monthly air temperature, except that in winter 
the water temperature does not fall below 0°C (32°F), and warm air warms more rapidly in the 
spring than does water (Allan 1995).  The annual temperature range in temperate rivers is 
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usually between 0 and 25°C (77°F) (Allan 1995).  For temperatures above freezing, Crisp and 
Howson (1982) found that mean weekly water temperature could be predicted very accurately 
from air temperatures using a 5 to 7 day lag (Allan 1995). 

Temperatures less than 17°C (62.6°F) are typically preferred by juvenile steelhead (Sullivan et 
al., 2000).  In general, salmonids in warmer waters require more food and oxygen because their 
metabolism increases with temperature (Moyle, 2002).  The high productivity associated with 
healthy estuaries provides an abundant food source for many fish species and can allow 
temperature-sensitive fish, such as juvenile salmonids, to withstand greater water temperatures 
than the typical optimal range, and can actually result in greater growth rates (Bond et al., 
2008). 

The Water Quality Control Plan for the North Coast Region (Basin Plan) includes narrative and 
numeric water quality objectives for temperature that apply to the Russian River (Table 4.2-1) 
(NCRWQCB 2011 and 2015).  Please refer to Chapter 4.3, “Fisheries Resources” for potential 
impacts to fish related to temperature. Please refer to Section 4.2.3, “Regulatory Framework,” 
for a description of the Basin Plan. 

Dissolved Oxygen  
Wind plays an important role in the distribution of dissolved gases by providing the energy to stir 
the water column (Horne and Goldman 1994).  As they splash over rocks, streams are naturally 
aerated and are usually saturated with oxygen (Horne and Goldman 1994).  In small, turbulent 
streams that have received only limited pollution, diffusion maintains oxygen near saturation 
(Allan 1995).  However, when surface flows become intermittent, oxygenation processes 
including diffusion and turbulence are reduced and DO concentrations can decline over time. 
Groundwater can be very low in dissolved oxygen (Allan 1995).  This can result in depressed 
surface water DO concentrations “when there are substantial groundwater inputs that have had 
little opportunity for equilibration with the atmosphere” (Allan 1995).  Oxygen gas occurs in the 
atmosphere and dissolves into water according to partial pressure and temperature (Allan 
1995).  Increasing temperatures reduce the amount of oxygen that can dissolve into water from 
the atmosphere.  For example, the concentration of DO in saturated pure water at sea level 
ranges from 14.2 milligrams per liter (mg/L) at zero degrees Celsius (0°C) to 7.5 mg/L at 30°C 
(Allan 1995). 

There are a multitude of chemical and biological processes that can increase or decrease DO 
levels during a typical daily (diel) cycle, including primary production, predation, and 
decomposition.  DO levels can be affected by excessive concentrations of nutrients including 
nitrogen and phosphorus.  These nutrients can accumulate in standing water during an 
extended period of time and contribute to biostimulatory conditions.  These conditions can 
promote excessive plant and algal growth that can alter the concentration of DO through 
photosynthesis and respiration.  Excessive respiration of DO by plants and algae during the diel 
cycle can result in DO levels that can affect overall ecological health of the river and potentially 
lead to eutrophication. 
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DO concentrations also affect habitat quality and use, physiological stress, and mortality of fish 
and other aquatic organisms.  In general, DO concentrations less than 5 to 6 milligrams per liter 
(mg/l) are considered to be unsuitable for most fish species, including steelhead (Bell, 1973; 
Barnhardt, 1986).  Salmonids generally require a DO level of at least 8 mg/l for optimal growth 
and survival, and depending on temperature, the lower lethal limit for salmonids is a DO level of 
around 3 mg/l.  Please refer to Chapter 4.3, “Fisheries Resources,” for potential impacts to fish 
related to DO concentrations.  The Basin Plan includes narrative and numeric water quality 
objectives for the protection of beneficial uses that have been identified for a given waterbody.  
Numeric water quality objectives have been established for DO concentrations in the Russian 
River (Table 4.2-1) (NCRWQCB 2015).  Please refer to Section 4.2.3, “Regulatory Framework,” 
for a description of the Basin Plan.  
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Table 4.2-1.  Water Quality Control Plan for the North Coast Region (Basin Plan) Water Quality 
Objectives for Applicable Beneficial Uses (NCRWQCB, 2011 and 2015). 

Parameter/ 
Constituent 

Water Quality Objectives 

Applicable Beneficial Use or 
Designation1 

Temperature The natural receiving water temperature of intrastate 
waters shall not be altered unless it can be demonstrated 
to the satisfaction of the Regional Water Board that such 
alteration in temperature does not adversely affect 
beneficial uses. 
At no time or place shall the temperature be increased 
more than 5 Degrees Fahrenheit (5ºF) above natural 
receiving water temperature.  

Cold freshwater habitat (COLD)  
Warm freshwater habitat 
(WARM) 

Dissolved 
Oxygen 

Daily Minimum – 5.0 mg/L2 
7-Day Moving Average3 – 6.0 mg/L 

(WARM)  

Daily Minimum – 6.0 mg/L  
7-Day Moving Average – 8.0 mg/L 

(COLD) 

Daily Minimum – 9.0 mg/L  
7-Day Moving Average – 11.0 mg/L 

Spawning, Reproduction, and/or 
Early Development (SPWN)4 

Biostimulatory 
substances 

Waters shall not contain biostimulatory substances in 
concentrations that promote aquatic growths to the extent 
that such growths cause nuisance or adversely affect 
beneficial uses. 

(REC-1) 
(REC-2) 
(COLD)  
(WARM) 

Bacteria The bacteriological quality of waters of the North Coast 
Region shall not be degraded beyond natural background 
levels. In no case shall coliform concentrations in waters 
of the North Coast Region exceed the following:  
Median fecal coliform concentration based on a minimum 
of not less than 5 samples for any 30-day period shall not 
exceed 50/100 milliliter (ml), nor shall more than 10% of 
total samples during any 30-day period exceed 400/100 
ml (State Department of Health Services). 

Water contact recreation  
(REC-1) 
 
Non-contact water recreation 
(REC-2) 

Specific 
Conductance 

(Mainstem upstream of Laguna de Santa Rosa)  
90% Upper Limit5: 320 micromhos 
50% Upper Limit6: 250 micromhos 

Municipal and Domestic Supply 
(MUN) 

(Mainstem downstream of Laguna de Santa Rosa)7  
90% Upper Limit: 375 micromhos 
50% Upper Limit: 285 micromhos 

Chemical 
Constituents 
(Aluminum) 

Waters shall not contain concentrations of chemical 
constituents in amounts that cause nuisance or adversely 
affect beneficial uses. 

(MUN) 

1 These are applicable Beneficial Uses within the project area and do not represent all Beneficial Uses protected by these standards 
that may apply to the project area. 
2 Milligrams per liter (mg/L). 
3 A 7-day moving average is calculated by taking the average of each set of seven consecutive daily averages. 
4 Water quality objectives designed to protect SPWN-designated waters apply to all fresh waters designated in Table 2-1 of the 
Basin Plan as SPWN in those reaches and during those periods of time when spawning, egg incubation, and larval development are 
occurring or have historically occurred. The period of spawning, egg incubation, and emergence generally occur in the North Coast 
Region between the dates of September 15 and June 4. 
5 90% upper limits represent the 90 percentile values for a calendar year. 90% or more of the values must be less than or equal to 
an upper limit. 
6 50% upper limits represent the 50 percentile values of the monthly means for a calendar year. 50% or more of the monthly means 
must be less than or equal to an upper limit. 
7 Does not apply to estuarine areas. 
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Biostimulatory Substances (Nutrients and Algae) 
Nutrients such as nitrogen and phosphorus are essential for life processes in aquatic 
organisms, including algal growth.  Through a process called photosynthesis, algae utilize solar 
energy to convert simple inorganic nutrients into complex organic molecules.  The organic 
matter in turn serves as an energy source for other organisms (Deas and Orlob, 1999).   

Increased cellular processes such as photosynthesis and respiration result in greater algal 
growth and accumulation of organic matter especially in waters that have lower DO levels and 
high temperatures, which in turn affect the overall health of the water body.  The rates of such 
processes vary with the nature of the water bodies.  The Basin Plan includes a narrative water 
quality objective for biostimulatory substances that can promote aquatic growths to the extent 
that such growths cause nuisance or adversely affect designated beneficial uses (Table 4.2-1). 

The process for developing nitrogen and phosphorus nutrient criteria for the region started in 
1998 with the publication of the United State Environmental Protection Agency (USEPA), 
National Strategy for the Development of Regional Nutrient Criteria (USEPA 2006).  USEPA 
Region IX formed a Regional Technical Advisory Group (RTAG) in 1999 and the SWRCB 
created the State Regional Board Technical Advisory Group (STRTAG) in 2001 to work with the 
RTAG to develop nutrient criteria for California. 

To address the potential for nutrient-related impairments to surface water quality, the USEPA 
established Section 304(a) Ambient Water Quality Criteria Recommendations for nutrients in 
rivers and streams across 14 major ‘ecoregions’ of the United States referred to as Level III 
Aggregate Ecoregions (USEPA 2000).  USEPA’s Section 304(a) criteria are intended to provide 
for the protection and propagation of aquatic life and recreation (USEPA, 2000).  The Russian 
River was designated as occurring in Aggregate Ecoregion III.  These criteria were established 
for freshwater systems, and as such, are only applicable to the freshwater portions of the river.  
Currently, there are no numeric nutrient criteria established for estuaries.  It is important to note 
that these criteria are recommended levels and are not enforceable standards.  The USEPA 
also established section 304(a) nutrient criteria for lakes and reservoirs in Aggregate Ecoregion 
III (USEPA 2001a).  

The USEPA’s desired goal for total nitrogen in Aggregate Ecoregion III is 0.38 milligrams per 
liter (mg/L) for rivers and streams not discharging into lakes or reservoirs (Table 4.2-2).  
Calculating total nitrogen values requires the summation of the different components of total 
nitrogen; organic and ammoniacal nitrogen (together referred to as total kjeldahl nitrogen or 
TKN), and nitrate and nitrite nitrogen.  The USEPA’s desired goal for total phosphates as 
phosphorus in Aggregate Ecoregion III has been established as 21.88 micrograms per liter 
(µg/L), or approximately 0.022 mg/L, for rivers and streams not discharging into lakes or 
reservoirs (Table 4.2-2). 

The USEPA’s desired goal for total nitrogen in Aggregate Ecoregion III is 0.40 milligrams per 
liter (mg/L) for lakes and reservoirs (Table 4.2-2).  The USEPA’s desired goal for total 
phosphates as phosphorus in Aggregate Ecoregion III has been established as 17.00 µg/L or 
0.017 mg/L for lakes and reservoirs (Table 4.2-2). 
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In the process of photosynthesis, chlorophyll-a - a green pigment in plants - absorbs sunlight 
and combines carbon dioxide and water to produce sugar and oxygen.  Chlorophyll-a can 
therefore serve as a measureable indicator of algal growth.  Qualitative assessment of primary 
production on water quality can be based on chlorophyll-a concentrations.  Primary productivity 
is the conversion of energy to organic substances through photosynthesis.  A University of 
California, Davis report on the Klamath River (1999) assessing potential water quality and 
quantity regulations for restoration and protection of anadromous fish in the Klamath River 
includes a discussion of chlorophyll-a and how it can affect water quality.  The report 
characterizes the effects of chlorophyll-a in terms of different levels of discoloration (e.g., no 
discoloration to some, deep, or very deep discoloration).  The report indicated that less than 10 
µg/L (or 0.01 mg/L) of chlorophyll-a exhibits no discoloration (Deas and Orlob, 1999).  
Additionally, the USEPA recommended criteria for chlorophyll-a in Aggregate Ecoregion III is 
1.78 µg/L, or approximately 0.0018 mg/L for rivers and streams not discharging into lakes or 
reservoirs (Table 4.2-2) (USEPA 2000).  The USEPA criteria for chlorophyll-a in Aggregate 
Ecoregion III is 3.40 µg/L or 0.0034 mg/L for lakes and reservoirs (Table 4.2-2) (USEPA 2001a).  

The USEPA and SWRCB continued to work on refining nutrient criteria and in 2006 released 
the Technical Approach to Develop Nutrient Numeric Endpoints for California (USEPA 2006).  
The following is an excerpt from the 2006 USEPA document: 

The RTAG conducted a pilot project in 1999 and 2000 to develop a water quality 
database organized by ecoregion to assess the availability of existing water 
quality and biological data to support nutrient criteria development, and to 
evaluate regional reference conditions for streams and rivers in aggregated 
Ecoregion II (Western Forested Mountains). The results of this project suggested 
that the proposed reference condition distributions used by USEPA would require 
some refinement and supporting studies to ensure that the adopted criteria were 
appropriate. 

In 2000 the RTAG and STRTAG reviewed the findings of the pilot study using the 
original Level III ecoregions to evaluate the draft default 304(a) criteria included 
in the criteria document that had been completed for rivers and streams. The 
comparison tables for total phosphorus (TP) and total nitrogen (TN) suggest that 
if the EPA reference-based values (draft 304(a)) are adopted that a large number 
of probably un-impaired water bodies would be misclassified as impaired. 
Therefore the RTAG and STRTAG responded to this potential for 
misclassification by adopting a resolution to pursue the USEPA approved 
alternative to development alternate nutrient criteria. 

Also from the 2006 USEPA document: 

However, ambient concentration data may not be effective in assessing 
eutrophication and the subsequent impact on water use because algal 
productivity depends on several additional factors such as morphology, light 
availability, flooding frequency, biological community structure, etc.  Except in 
extreme cases, nutrients alone do not impair beneficial uses.  Rather, they cause 
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indirect impacts through algal growth, low DO, and so on, that impair uses.  
These impacts are associated with nutrients, but result from a combination of 
nutrients interacting with other factors.  Appropriate nutrient targets for a 
waterbody should take into account the interactions of these factors to the extent 
possible.  For instance, the nutrient concentration that results in impairment in a 
high-gradient, shaded stream may be much different from the one that results in 
impairment in a low-gradient, unshaded stream.  Instead of setting criteria solely 
in terms of nutrient concentrations, it is preferable to use an analysis that takes 
into account the risk of impairment of uses.   

The nutrient criteria framework needs to contain, in addition to nutrient 
concentrations, targeting information on secondary biological indicators such as 
benthic algal biomass, planktonic chlorophyll, dissolved oxygen, dissolved 
organic carbon, macrophyte cover, and clarity.  These secondary indicators 
provide a more direct risk-based linkage to beneficial uses than the nutrient 
concentrations alone.  

As a result, the USEPA Region IX and the SWRCB began to develop statewide numeric nutrient 
endpoints (NNE) to include a threshold for benthic algal biomass and chlorophyll-a in place of 
individual nutrient concentrations (USEPA 2006).  The intention of the proposed approach is to 
select nutrient response indicators that can be used to evaluate risk of use impairment, rather 
than using pre-defined nutrient limits that may or may not result in eutrophication for a particular 
water body (USEPA 2006).  To date, this level of comprehensive data collection and analysis 
has not been conducted within the Russian River watershed to establish baseline conditions 
within the watershed as they relate to biostimulatory substances or nuisance conditions.  As a 
result, the Water Agency continues to rely on recommended nutrient and chlorophyll-a criteria 
for USEPA Aggregate Ecoregion III to identify the potential for nuisance conditions to occur. 

Table 4.2-2.  United States Environmental Protection Agency recommended criteria for aquatic life 
and recreation, and California Department of Public Health draft guidance for freshwater beaches 
(USEPA, n.d., 2000, 2001a, 2001b, 2002; CDPH, 2006). 

Parameter/ 
Constituent Water Quality Objectives 

Applicable Waterbody1 

USEPA Section 304(a) Recommended Criteria1 
Total Nitrogen  0.38 mg/L Rivers and streams not discharging to 

lakes or reservoirs 
Total Phosphates  0.022 mg/L Rivers and streams not discharging to 

lakes or reservoirs 
Chlorophyll-a  0.0018 mg/L Rivers and streams not discharging to 

lakes or reservoirs 
Total Nitrogen  0.40 mg/L Lakes and reservoirs 
Total Phosphates  0.017 mg/L Lakes and reservoirs 
Chlorophyll-a  0.0034 mg/L Lakes and reservoirs 
Methylmercury in fish 
tissue 

0.3 mg methylmercury/kg fish 
(based on daily consumption of 
00.0175 kg or 17.5 g of fish)2 

All waterbodies 
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CDPH Draft Guidance for Freshwater Beaches3 
Total Coliform  10,000 MPN4/100 milliliters 

 
Freshwater beaches 

Enterococcus STV5  - 61 MPN/100 milliliters Freshwater beaches 
Escherichia coli (E. coli) STV - 235 MPN/100 milliliters Freshwater beaches 

1 United States Environmental Protection Agency (USEPA) 304(a) (2002): Applicable to freshwater areas; no numeric 
criteria for estuaries currently available. 
2 Kilograms (kg) and grams (g). 
3 California Department of Public Health (CDPH) Draft Guidance for Freshwater Beaches (2006). 
4 Most Probable Number (MPN). 
5 STV – Statistical Threshold Value represents the 75th percentile value for a given sample set (less than 25% of 
samples can exceed the STV). 

Indicator Bacteria 
The Basin Plan contains a fecal coliform bacteria freshwater water quality objective for the 
protection of waters designated with the contact recreation beneficial use (REC-1).  Water 
quality objectives in the Basin Plan were developed in the 1970s and based on 
recommendations provided by the California Department of Public Health (CDPH) (formerly 
California Department of Health Services) at that time.  However, since the 1970s, the USEPA 
and the CDPH have recommended standards that differ from the current Basin Plan freshwater 
bacteria objective. 

In 2006, CDPH developed the "Draft Guidance for Fresh Water Beaches," which describes 
bacteria levels that, if exceeded, may require posted warning signs in order to protect public 
health (CDPH 2011).  The CDPH draft guideline for total coliform is 10,000 most probable 
number (MPN) per 100 milliliters (ml) (Table 4.2-2).  The MPN for Enterococcus is 61 per 100 
ml, and the MPN for Escherichia coli (E. coli) is 235 per 100 ml (Table 4.2-2). 

However, the NCRWQCB has indicated, based on guidance from Sonoma County Department 
of Health Services (Sonoma County DHS), that Enterococcus is not currently being utilized as a 
fecal indicator bacteria in freshwater conditions due to uncertainty in the validity of the lab 
analysis to produce accurate results, as well as evidence that Enterococcus colonies can be 
persistent in the water column and therefore its presence at a given site may not always be 
associated with a fecal source (NCRWQCB 2013). 

In 2012, the USEPA issued Clean Water Act (CWA) Section 304(a) Recreational Water Quality 
Criteria (RWQC) for States (USEPA 2012).  The RWQC recommends using two criteria for 
assessing water quality relating to fecal indicator bacteria: the geometric mean (GM) of the 
dataset, and changing the single sample maximum (SSM) to a Statistical Threshold Value 
(STV) representing the 75th percentile of an acceptable water-quality distribution.  However, the 
USEPA recommends using STV values as SSM values for potential recreational beach posting.   

These are draft guidelines and criteria, not adopted standards, and are therefore both subject to 
change (if it is determined that the guidelines and/or criteria are not accurate indicators) and are 
not currently enforceable.  In addition, these draft guidelines were established for and are only 
applicable to fresh water beaches.  Currently, there are no numeric guidelines that have been 
developed for estuarine areas. 
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Sources of these bacteria include the natural environment (soils and decaying vegetation), 
stormwater, urban runoff, animal waste (both wildlife and domestic animals), and human 
sewage.  Analysis for total coliform, E. coli, and Enterococcus bacteria are widely used as an 
indicator test.  Coliform is a heading that describes a type of bacteria, which includes E. coli.  It 
is found within the intestines of warm-blooded animals.  Enterococcus is much like coliform 
bacteria, but is known to have a greater correlation with swimming-associated illnesses and is 
less likely to die-off in highly saline water.  While these bacteria normally occur at low levels in 
the environment, high levels can indicate contamination (but do not cause illness) and the 
presence of other harmful pathogens. 

In 2013, the NCRWQCB indicated that Enterococcus was not being utilized as a fecal indicator 
bacteria for freshwater environments due to uncertainty in the validity of the lab analysis to 
produce accurate results, as well as evidence that Enterococcus colonies can be persistent in 
the water column and therefore its presence at a given site may not always be associated with a 
fecal source (NCRWQCB 2013).  Total coliform include bacteria that are not found in human or 
animal waste and may not always be an accurate indicator of a fecal source in surface water.  
Fecal coliforms are a sub-set of total coliforms that are considered to specifically inhabit the gut 
and feces of humans and animals.  E. coli is a species within the fecal coliform sub-set and is 
considered to be a strong indicator of the presence of fecal matter in surface water.  Available 
total coliform data is not as consistent and as robust as the available E. coli data.  Therefore, E. 
coli data will be relied upon when determining potential changes to water quality from changes 
to lake elevations and instream flows.  

Mercury 
Lake Mendocino and Lake Sonoma have been listed under Section 303(d) for mercury pollution 
measured in fish tissue (NCRWQCB 2016a).  Mercury, also called quicksilver, is a heavy metal 
and potent neurotoxin that is harmful to humans and wildlife (NCRWQCB 2016a).  Mercury 
builds up in the bodies of fish and also in people who eat contaminated fish.  Possible mercury 
sources include naturally-occurring mercury contained in soils, gold mines, soil erosion due to 
human activities such as logging and road construction, and airborne sources from North 
America and Asia (NCRWQCB 2016a). 

Erosional sources that contribute to mercury accumulation in fish tissue are associated with the 
active transport of mercury-containing soils into the receiving water body.  The degree of 
mercury accumulation due to erosional sources is dependent in large part on current and past 
land use practices upstream of the receiving water body coupled with rain and wind transport.  
Depositional sources are associated with atmospheric mercury that is released into the air as a 
result of industrial production activities and is also dependent on rainfall and wind transport.   

The SWRCB is currently developing a statewide mercury program that will include a control 
program for reservoirs that will address controlling sources of mercury and water quality 
objectives for mercury.  The USEPA recommended water quality criterion for concentrations of 
methylmercury in fish tissue is 0.3 mg methylmercury/kg fish (USEPA 2001b).  This is the 
concentration in fish tissue that should not be exceeded based on a total fish and shellfish 
consumption-weighted rate of 0.0175 kg (17.5 grams) fish/day (USEPA 2001b). 
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Aluminum 
Aluminum is a naturally occurring element in the soil that can be transported into surface water 
through erosion and rainfall.  Uncontaminated rain water is naturally acidic.  Free hydrogen ions, 
the actual acid part of rain, are very active (Horne 1994).  As hydrogen ions pass through the 
soil (with rain water) they cause the release of free ions of copper, zinc, aluminum, and other 
heavy metals.  At elevated concentrations aluminum ions can be directly toxic to fish, 
invertebrates, and algae (Horne 1994).  The NCRWQCB recently amended the Basin Plan 
dissolved oxygen water quality objective, which included changes to the water quality objectives 
for chemical constituents including aluminum (NCRWQCB 2015) as follows: 

Waters shall not contain concentrations of chemical constituents in amounts that 
cause nuisance or adversely affect beneficial uses. 

In no case shall waters designated for use as domestic or municipal supply 
(MUN) contain concentrations of chemical constituents in excess of the 
following maximum contaminant level (MCL) and secondary maximum 
contaminant level (SMCL) provisions specified in title 22 of the California 
Code of Regulations:  

a) Table 64431-A, MCLs - Inorganic Chemicals (§ 64431) 
b) Table 64444-A, MCLs - Organic Chemicals (§ 64444) 
c) Table 64449-A, SMCLs - "Consumer Acceptance Contaminant Levels" (§ 

64449) 
d) Table 64449-B, SMCLs - "Consumer Acceptance Contaminant Level 

Ranges" (§64449) 
e) Table 64442, Radionuclide Maximum Containment Levels and Detection 

Levels for Purposes of Reporting (DLRs) (§ 64442) 
f) Table 64443, Radionuclide Maximum Contaminant Levels and 
g) DLRs (§ 64443)  

 
These provisions are incorporated by reference into this Basin Plan.  This 
incorporation by reference is prospective, including future changes to the 
incorporated provisions as the changes take effect.   

The primary maximum contaminant level (MCL) for public water systems in Table 64331-A is 
1.0 mg/L (Westlaw 2016a).  The secondary maximum contaminant level (SMCL), also known as 
a Consumer Acceptance Contaminant Level, listed in Table 64449-A of the Code of Regulations 
for Aluminum is 0.2 mg/L (Westlaw 2016b). 

Specific Conductance  
Conductivity is a measure of ionized or dissolved minerals in the water and is often reported as 
specific conductance.  A higher than normal conductivity reading could indicate the presence of 
a nonpoint source runoff of animal wastes (which are high in ionized salts).  The NCRWQCB 
has established specific conductance objectives for the Russian River that are included in Table 
4.2-1 (NCRWQCB 2011). 
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Water Quality Monitoring 
Water quality monitoring in the Russian River watershed, including Dry Creek, is conducted by 
the Water Resources Division of the U.S. Geological Survey (USGS), in cooperation with state 
and federal agencies; the NCRWQCB; municipalities that discharge into the Russian River and 
its tributaries; and community groups.  In addition, the Water Agency is participating in several 
efforts to monitor water quality in the Russian River watershed.  The USGS maintains several 
gaging stations in the Russian River and tributaries, including Dry Creek that measure various 
constituents including stream flow, stage height, temperature, dissolved oxygen, pH, specific 
conductance, and turbidity.  Several Russian River USGS stations are monitored by the Water 
Agency as compliance points for minimum instream flows that are required by the Water 
Agency’s water right permits and for alternative minimum instream flows authorized through 
SWRCB-issued temporary urgency change orders.  The Water Agency, Sonoma County DHS, 
and the NCRWQCB have also collected water samples that have been analyzed for several 
constituents including nutrients, chlorophyll-a, and bacteria.  The following is a brief description 
of several water quality monitoring programs that have been and/or are currently being 
conducted in the Russian River watershed.  

USGS 
The USGS annually publishes a report series entitled “Water Resources Data – California.” 
Data on the quality of Russian River water was summarized in Volume 2 of the USGS’s Water 
Resources Data – California Water Year 2004 (USGS 2004). Water quality data in the USGS 
report included dissolved oxygen, pH, specific conductance, temperature, turbidity, and cross-
section analysis.  

Beginning in 2003, the USGS, in cooperation with the Water Agency, collected chemical, 
microbiological, and isotopic data from surface water and groundwater sites in Mendocino and 
Sonoma counties (Anders 2011).  The overall objective of the program was to determine the 
chemical, isotopic, and microbiological composition of the surface water and ground water in the 
Lower Russian River Basin in the vicinity of the Water Agency’s water supply facilities where the 
Russian River water is treated by riverbank filtration and during reduced summer flows.  The 
program included: (1) data compilation; a Geographic Information System (GIS) database was 
compiled to include relevant land use, meteorology, stream daily and storm flow data, historic 
water quality and ground water levels for the Lower Russian River Basin.  The database 
compiled during this study was incorporated into the GIS already being developed for the 
Russian River area by the Water Agency; (2) preliminary evaluation of water-quality data; 
chemical, isotopic and microbiological data collected from relevant surface-water and ground-
water locations to evaluate the overall water-quality conditions within the Lower Russian River 
Basin; (3) identification of water-quality changes; identify changes in water quality that occur in 
the vicinity where the Russian River water is treated by riverbank filtration; and (4) assessment 
of low-flow conditions; the water-quality implications of reduced flows were assessed in the 
Lower Russian River Basin.  Field measurements included streamflow, barometric pressure, 
dissolved oxygen, pH, specific conductance, temperature, and turbidity. All samples were 
analyzed for nutrients, major ions, trace metals, total and dissolved organic carbon, organic 
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wastewater compounds, standard bacterial indicators (total coliform, E. coli, enterococci, and 
Clostridium perfringens), and the stable isotopes of hydrogen and oxygen. 

Between 2003 and 2005 water samples were collected from 10 Russian River sites within the 
Lower Russian River Basin between the city of Healdsburg and the Pacific Ocean, 10 
monitoring wells, a gravel-pit terrace site, 11 tributary sites including Mark West Creek, and an 
estuary site. All samples were analyzed for nutrients, major ions, trace metals, total and 
dissolved organic carbon, organic wastewater compounds (OWCs), standard bacterial 
indicators (total coliform, Escherichia coli, and enterococci), and the stable isotopes of 
deuterium and oxygen and suspended sediment. 

In 2006, chemical, microbiological, and isotopic data were collected from 6 main-stem river 
sites, 8 tributary sites and a sewage treatment plant along the lower Russian River and in 2007 
water samples were collected from 10 surface-water sites along the Russian River three times 
during the summer and analyzed for the same constituents as previous years.   

The USGS completed a data report in October 2011. “DS610, Water-Quality Data for the 
Russian River Basin, Mendocino and Sonoma Counties, California, 2005-2010” (Anders 2011) 
is a compilation of the hydrologic and water-quality data collected from 14 Russian River sites, 8 
tributary sites, 1 gravel-terrace pit site, 14 groundwater wells, and a wastewater treatment plant 
between the City of Ukiah and Duncans Mills for the period August 2005 through October 2010.  

North Coast Regional Water Quality Control Board 
In 1993, the NCRWQCB summarized Russian River water quality data collected from 1972 to 
1992 (NCRWQCB 1993).  Water quality parameters in the NCRWQCB report included nutrients, 
bacteria, physio-chemical, toxic chemicals, and biological parameters. The report found that 
significant improvements had been made in Russian River water quality since the early 1970s. 
Significant decreases in the levels of nutrients (nitrates and phosphates) and bacteria in the 
Russian River and its tributaries were attributed to increased levels of pollution control at 
municipal, industrial, and agricultural facilities; seasonal prohibitions on discharges to the 
Russian River during low flow periods; and increased public awareness of water quality issues. 
The NCRWQCB also summarized water quality conditions in the Russian River for the years 
2000 and 2001 and concluded that water quality conditions are generally supportive of 
NCRWQCB water quality objectives in the Russian River watershed, with the exception of 
seasonal temperature impairments in some tributaries and reaches of the Russian River, and 
seasonal water quality impairments in the Laguna de Santa Rosa (NCRWQCB 2005). 

Total Maximum Daily Load Monitoring 
Most recently, the NCRWQCB has been collecting water quality monitoring and sampling data 
to support the Total Maximum Daily Load (TMDL) process.  The TMDL process leads to a 
"pollution budget" designed to restore the health of a polluted or impaired body of water.  The 
TMDL process provides a quantitative assessment of water quality problems, contributing 
sources of pollution, and the pollutant load reductions or control actions needed to restore and 
protect the beneficial uses of an individual waterbody impaired from loading of a particular 
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pollutant.  The technical definition of a TMDL is the “sum of the individual wasteload allocations 
for point sources, load allocations for nonpoint sources and natural background pollutants, and 
an appropriate margin of safety.”  TMDLs serve to identify impaired water bodies, determine the 
sources of this impairment, and implement mitigation measures to reduce those sources and 
remove impairments (NCRWQCB 2014). 

Since 2001, the NCRWQCB has been collecting water samples to measure E. coli bacteria 
concentrations at several locations in the Russian River to assess impairment to recreational 
uses.  Most recently, the NCRWQCB has initiated several monitoring and sampling programs 
and conducted studies on pathogens including a study conducted in coordination with the 
Aquatic Ecosystems Analysis Laboratory at UC Davis to identify the locations and sources of 
pathogens in the Russian River and its tributaries (Viers, 2009).  

The NCRWQCB is currently utilizing data collected by the Sonoma County DHS for their 
Freshwater Quality Sampling at Russian River Beaches Program to help inform the 
development of a TMDL for pathogens in the Russian River.  As part of that effort, the 
NCRWQCB conducted a study; “The Effect of Russian River Dry Season Stream Flow 
Management on E. coli Bacteria Concentrations”, included as Appendix C in the Draft Staff 
Report for the Action Plan for the Russian River Watershed Pathogen Indicator Bacteria TMDL 
(NCRWQCB, 2015).  Since 2004, the Water Agency has petitioned for and the SWRCB 
approved several temporary changes to the minimum instream flow requirements for the 
Russian River due to low storage levels in Lake Mendocino, prolonged drought conditions, and 
to address the requirements of the Russian River Biological Opinion.  These temporary urgency 
change petitions (TUCPs) were approved by the SWRCB through issuance of temporary 
urgency change orders (TUCOs).  The NCRWQCB study analyzed the effect of reduced 
minimum instream flow requirements authorized by the TUCOs on E. coli and conducted a 
statistical analysis of E. coli concentrations during TUCO years and non-TUCO years to 
determine if flows that are lower than D1610 minimum instream flows cause an increase in E. 
coli concentrations. See Chapter 3, “Background and Project Description,” for more information 
regarding temporary urgency changes to minimum instream flow requirements. 

Surface Water Ambient Monitoring Program (SWAMP) 
As part of the NCRWQCB’s ongoing Surface Water Ambient Monitoring Program (SWAMP), 
fish tissue samples were collected as part of a mercury monitoring effort in Lake Sonoma and 
Lake Mendocino between 2007 and 2009 and were analyzed for methylmercury.  

Water Agency Water Quality Monitoring Efforts  

Temporary Urgency Change Order Monitoring Programs 
In 2002, 2004, 2007, and 2009, water storage levels in Lake Mendocino declined to low levels.  
In 2002, the Decision 1610 Hydrologic Index (described in Chapter 3, “Background and Project 
Description”) designated the water year as a “dry” year, and thus resulted in reductions in the 
minimum instream flow requirements, but this was not the case in 2004, 2007 or 2009.  In those 
years, the Water Agency petitioned for and the SWRCB approved temporary urgency changes 
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to Water Agency water right permits to temporarily reduce the minimum instream flow 
requirements, to preserve Lake Mendocino water storage and to maintain a reliable water 
supply.a  Low water storage levels in Lake Mendocino during these years were due to lack of 
rainfall and, in 2007 and 2009, were also due to lower inflows into the East Fork Russian River 
from PG&E’s PVP, resulting from the 2004 changes in the FERC license for the PVP.  

The Water Agency also petitioned for and the SWRCB approved temporary urgency changes in 
April and December 2013, 2014, and 2015, in response to ongoing, prolonged drought 
conditions resulting in low inflows into Lake Mendocino and declining water supply reliability in 
the reservoir.   

TUCPs filed in 2010, 2011 and 2012 were required by the Russian River Biological Opinion to 
reduce instream flow conditions to improve habitat for the threatened and endangered fish 
species. 

Additional water quality monitoring was included in the TUCOs issued by the SWRCB.  The 
following sections provided a summary of those monitoring efforts. 

Datasonde Deployment 
In coordination with the USGS, the Water Agency maintains three, multi-parameter water quality 
datasondes on the Russian River located at Russian River near Hopland, Russian River at 
Diggers Bend near Healdsburg, and Russian River near Guerneville (aka Hacienda Bridge) 
(Figure 4.2-1).  These three datasondes are referred to as “permanent” because the Water 
Agency maintains them as part of its early warning detection system for use year-round.  The 
datasondes take real time readings of water temperature, pH, DO, specific conductivity, 
turbidity, and depth, every 15 minutes.  A fourth datasonde was located at the Water Agency’s 
River Diversion System (RDS) facilities near Forestville, but was not deployed in 2014, 2015, 
and 2016 while replacement of the fish ladder and fish screens at the RDS occurred. 

In addition to the permanent datasondes, the Water Agency, in cooperation with the USGS, 
installed three seasonal datasondes with real-time telemetry at the USGS river gage station at 
Russian River near Cloverdale (north of Cloverdale at Comminsky Station Road), at the gage 
station at Russian River at Jimtown (Alexander Valley Road Bridge), and at Johnson’s Beach in 
Guerneville (Figure 4.2-1).  The two seasonal datasondes at Cloverdale and Jimtown are 
included by the USGS on its “Real-time Data for California” websiteb. 

The data collected by the datasondes are evaluated to determine whether and to what extent 
reduced minimum instream flows authorized by the TUCOs cause any impacts to water quality 
or availability of aquatic habitat for salmonids.

                                                 

a The SWRCB approved the 2004 petition for temporary urgency change in its Order WRO 2004-0035.  The 2007 
temporary urgency change petition was approved in Order WRO 2007-0022.  The 2009 temporary urgency change 
petition was approved in Order WRO 2009-0034-EXEC. 
b http://waterdata.usgs.gov/ca/nwis/current?type=all&group_key=county_cd&search_site_no_station_nm= 
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In 2009, Water Agency staff deployed additional datasondes in Monte Rio, at Riverfront Park in 
Windsor, and on the East Fork Russian River that collected hourly readings for specific 
conductance (micromhos), water temperature (degrees Celsius), dissolved oxygen (percent 
saturation), dissolved oxygen (milligrams per liter), pH (hydrogen ion), and depth (meters).  This 
effort was also undertaken to evaluate whether and to what extent the reduced flows authorized 
by the TUCOs cause any impacts to water quality or availability of aquatic habitat for salmonids.  

In July of 2013, Water Agency staff permanently deployed a datasonde in the East Fork 
Russian River to collect hourly data readings for temperature, DO, pH, specific conductance, 
and turbidity.  In 2013, Water Agency staff also began to collect vertical profile data in Lake 
Mendocino for temperature, DO, pH, and specific conductance.  The Water Agency continues to 
collect data on an annual basis. 

Russian River Grab Sampling 
The NCRWQCB and Sonoma County DHS have collected grab samplesc to be analyzed for 
indicator bacteria as part of the annual freshwater beach monitoring program at several sites on 
the Russian River.  These data have been incorporated in the TUCO annual monitoring reports 
to further determine the potential changes to water quality and aquatic habitat availability from 
reduced instream flows. 

The USGS water quality effort from 2005 to 2010 discussed above (Anders 2011) included a 
large sampling program at eleven surface water sites and four groundwater sites during two 
sampling events in 2010; the first in June and the second in September.  All samples were 
analyzed for nutrients, major ions, trace metals, total and dissolved organic carbon, a broad 
suite of organic wastewater compounds (polyaromatic hydrocarbons, disinfection-by-products, 
selected pesticides and herbicides, and personal care and household products such as 
fragrances and detergents), by laboratories operated by the USGS.  In addition, water samples 
collected at surface-water sites located at Russian River near Hopland, Russian River at Digger 
Bend near Healdsburg, Russian River near Guerneville and at Russian River at Casini Ranch 
were analyzed for human-use pharmaceuticals.  

In 2010, the NCRWQCB conducted weekly bacteriological sampling in cooperation with the 
Sonoma County DHS at Upper Russian River and Lower Russian beaches that experience the 
greatest recreational body contact. The NCRWQCB seasonal sampling locations consisted of: 
Camp Rose Beach; Healdsburg Veterans Memorial Beach; Steelhead Beach; Forestville 
Access Beach; Johnson's Beach; and Monte Rio Beach.  Per request by the SWRCB and to 
supplement the USGS and NCRWQCB sampling programs, the Water Agency conducted 
weekly grab samples from September 21 through October 12 for both pathogens and nutrients 
at six stations in the Russian River, including Hopland at the USGS gaging station, upstream of 
Cloverdale at Comminsky Station, Jimtown in Alexander Valley, Digger’s Bend in Healdsburg, 
the Water Agency’s River Diversion System (RDS) in Forestville, Hacienda Bridge upstream of 
Guerneville, and Johnson’s Beach in Guerneville. 

                                                 

c Grab samples are samples of water collected from the water column in sample jars and bottles for lab analysis. 
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In 2011, the Water Agency collected grab samples at nine stations in the Russian River 
including Diggers Bend, Camp Rose, Memorial Beach, below Memorial Beach and above Dry 
Creek confluence, approximately 1,500 feet below Dry Creek confluence, Riverfront Park, 
approximately 150 feet below Water Agency RDS, approximately 1,300 feet below Mark West 
Creek confluence, and Steelhead Beach.  All samples were analyzed for nutrients, chlorophyll-
a, standard bacterial indicators (total coliforms, E. coli, fecal coliform and enterococcus), total 
and dissolved organic carbon, and total dissolved solids. 

The NCRWQCB collected grab samples for standard bacterial indicators (total coliforms, E. coli, 
and enterococcus) at seven stations in the Russian River, including Alexander Valley 
Campground, Camp Rose Beach, Healdsburg Veterans Memorial Beach, Steelhead Beach, 
Forestville Access Beach, Johnson’s Beach, and Monte Rio Beach. 

In 2012, the Water Agency collected grab samples at six stations in the Russian River including 
Hopland at the USGS gaging station, upstream of Cloverdale at Comminsky Station, Jimtown in 
Alexander Valley, Digger’s Bend in Healdsburg, Riverfront Park, and Hacienda Bridge upstream 
of Guerneville. All samples were analyzed for nutrients, chlorophyll-a, standard bacterial 
indicators (E. coli, and enterococci), total and dissolved organic carbon, total dissolved solids, 
and turbidity.  

The NCRWQCB 2012 seasonal bacteria sampling locations consisted of Cloverdale River Park, 
Crocker Road (downstream end of Cloverdale River Park below Big Sulphur Creek confluence), 
Alexander Valley Campground (Jimtown Bridge), Camp Rose Beach, Healdsburg Veterans 
Memorial Beach, Steelhead Beach, Forestville Access Beach, Johnson's Beach, and Monte Rio 
Beach. 

Several agencies conducted water quality monitoring in the Russian River during the term of the 
2013 TUCO.  From May 30 through September 4, the NCRWQCB conducted weekly 
bacteriological sampling for E. coli and Enterococcus to support the development of their 
Pathogen TMDL at eight beaches with recreational activities involving the greatest body contact.  
Beach sampling locations included Cloverdale River Park, Camp Rose, Healdsburg Veterans 
Memorial, Steelhead, Forestville Access, Sunset, Johnson’s, and Monte Rio.  From May 28 
through September 3, Sonoma County DHS, in cooperation with the NCRWQCB, also 
monitored bacterial levels in the water at eight beaches on the Russian River, including seven 
beaches that the NCRWQCB monitors.  The Water Agency conducted weekly bacteriological, 
nutrient and algal sampling at six sites along the Russian River from May 16 through October 31 
including Hopland, Comminsky Station, Jimtown Bridge, Digger’s Bend, Riverfront Park, and 
Hacienda.  

The Sonoma County DHS continued their annual summer beach monitoring for indicator 
bacteria at nine sites along the Russian River in 2014.  Samples were collected at Cloverdale 
River Park, Camp Rose Beach, Healdsburg Memorial Beach, Steelhead Beach, Forestville 
Access Beach, Sunset Beach, Johnson’s Beach, Monte Rio Beach, and Patterson Point and 
analyzed for total coliforms and E. coli.  Data collected for the beach sampling program have 
been incorporated in the TUCO annual monitoring reports to further determine the potential 
changes to water quality and aquatic habitat availability from reduced minimum instream flows. 
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In 2015, the Water Agency continued to use indicator bacteria grab sampling data collected by 
Sonoma County DHS for the freshwater beach sampling program.  Samples were collected at 
Cloverdale River Park, Camp Rose Beach, Healdsburg Memorial Beach, Steelhead Beach, 
Forestville Access Beach, Sunset Beach, Johnson’s Beach, Monte Rio Beach, and Patterson 
Point and analyzed for total coliforms and E. coli.  Data collected for the beach sampling 
program have been incorporated in the TUCO annual monitoring reports to further determine 
the potential changes to water quality and aquatic habitat availability from reduced minimum 
instream flows. 

Operations Monitoring Program 
The Water Agency conducts an ongoing program to sample (approximately monthly) for 
coliform bacteria at the RDS facility.  Special sampling from 7 sites on the Russian River (Camp 
Rose, Memorial Beach, Steelhead Beach, Sunset Beach, Johnson's Beach, Vacation Beach 
and Monte Rio) was also conducted during the two Temporary Urgency Order years (2004 and 
2007) and included bacterial indicators, temperature, DO and pH. 

Estuary Monitoring Program 
The Water Agency has conducted several years of water quality monitoring in the Russian River 
Estuary.  From 1996 to 2000, Merritt-Smith Consulting monitored water quality for the Water 
Agency (temperature, conductivity, salinity and dissolved oxygen) from the mouth to 
Sheephouse Creek during the summer and fall months as part of the sandbar breaching 
monitoring programd.   

In 2005, Water Agency staff began monitoring water quality in the Russian River Estuary from 
the mouth of the Russian River upstream to Bridgehaven; expanding up to Freezeout Creek 
near the town of Duncans Mills in 2006.  This monitoring was also associated with the sandbar 
breaching program.  Multi-parameter, continuously-recording water quality datasondes were 
deployed at three stations in 2005 and five stations in 2006 and 2007.  In 2008, a sixth station 
was added at Heron Rookery located between Sheephouse and Freezeout creeks.  In 2010, a 
seventh station was located in Monte Rio and two tributary stations were added in Willow and 
Austin creeks for a total of nine stations.  In 2011, the program was further expanded to ten 
stations between the mouth of the Russian River and Monte Rio, including two tributary stations.  
Estuary stations were located at the mouth of the Russian River, Patty's Rock, Sheephouse 
Creek, Heron Rookery, Freezeout Creek, Brown’s Pool, Villa Grande, and Monte Rio, while 
tributary stations continued to be located in Willow and Austin creeks.  Monitoring in 2012 was 
continued at all 2011 stations, with the exception of the Brown’s Pool Station, for a total of nine 
monitoring stations.  In 2013, the Heron Rookery station was not monitored for a total of eight 
monitoring stations.  In 2014 and 2015, monitoring was expanded back to a total of nine 
stations, including the two tributary stations at Willow and Austin creeks. The stations were 
located at the mouth of the Russian River, Patty’s Rock, Sheephouse Creek, Freezeout Creek, 

                                                 

d Reports are available on the Water Agency's website 
(http://www.scwa.ca.gov/environment/russian_river_estuary.php). 



Water Quality 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.2-22  
 

Brown’s Pool, Patterson Point, and Monte Rio (Figure 4.2-2).  For the 2016 season, Estuary 
monitoring is currently being conducted at Patty’s Rock, Freezeout Creek, Brown’s Pool, 
Patterson Point, and Monte Rio and tributary monitoring continues to be conducted in Willow 
and Austin creeks. 

Datasondes are deployed once river flows have declined to safe levels, usually mid-April to mid-
May, and are retrieved prior to the onset of winter rains (November to December in most years).  
These datasondes collect hourly readings of salinity (parts per thousand), specific conductance 
(micromhos), water temperature (degrees Celsius), dissolved oxygen (percent saturation), 
dissolved oxygen (milligrams per liter), pH (hydrogen ion), and depth (meters). Monitoring will 
continue until 2023 to satisfy requirements of the Russian River Biological Opinion.  

Data collected in the Estuary were included in the evaluation to determine whether and to what 
extent the reduced minimum instream flows authorized by the TUCOs resulted in any impacts to 
water quality or availability of aquatic habitat for salmonids  

Estuary Grab Sampling Programs: 2009 – 2016 
Nutrient and indicator bacteria (pathogen) sampling was undertaken in the Russian River 
Estuary in 2009 to satisfy requirements identified in the Water Agency’s 2009 TUCO to reduce 
minimum instream flows in the Russian River, which was done to satisfy requirements of the 
Russian River Biological Opinion.  Sampling was conducted at three stations in 2009 including 
at the Jenner Boat Ramp, Bridgehaven, and Duncans Mills at the Moscow Road Bridge. 
Sampling stations were added from 2010 through 2013 to include Casini Ranch and Monte Rio 
for a total of five sample collection stations. In 2014 and 2015, two sampling locations were 
shifted from Bridgehaven and Duncans Mills to Patterson Point and Vacation Beach to extend 
monitoring to additional public recreational areas.  The Bridgehaven station is primarily an 
unimproved kayak and canoe launch point in a predominantly estuarine environment and the 
Duncans Mills station is located on private property not accessible to the general public.  
Whereas the Patterson Point station is located at a privately owned, but publicly accessible 
beach in Villa Grande, and the Vacation Beach station is located near Guerneville at a public 
beach with a summer road crossing and summer dam that allows for launching boats.  
Sampling continued to be conducted at Patterson Point, Monte Rio, and Vacation Beach in 
2016 between May 15 and October 15.  However, sampling was discontinued at the Jenner 
Boat Ramp and Casini Ranch.  The Jenner Boat Ramp is located in a predominantly estuarine 
habitat and Casini Ranch is a private campground. 

4.2.3 Regulatory Framework 

Federal Regulations 

Clean Water Act 
Under the Clean Water Act (CWA) of 1977, the USEPA seeks to restore and maintain the 
chemical, physical, and biological integrity on the nation’s waters.  The CWA authorizes the 



Water Quality 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.2-23  
 

USEPA to implement water quality regulations.  Section 303(d) of the CWA requires that each 
state identify water bodies or segments of water bodies that are “impaired” (i.e., do not meet 
one or more of the water quality standards established by the state).  These waters are 
identified in the Section 303(d) list as waters that are polluted and need further attention to 
support their beneficial uses.  Once the water body or segment is listed, the state is required to 
establish a TMDL for the pollutant which is causing the conditions of impairment.  The National 
Pollutant Discharge Elimination System (NPDES) permit program under Section 402(p) of the 
CWA controls water pollution by regulating point sources that discharge pollutants into waters of 
the U.S. California has an approved state NPDES program.  The USEPA has delegated 
authority of issuing NPDES permits to the SWRCB, which has nine regional boards.  The 
NCRWQCB regulates water quality in the project area. 

Section 208 of the CWA Water Quality Control Plans 
Section 208 of the CWA requires the preparation of local water quality control plans by 
regulatory agencies throughout the nation.  Each water quality control plan covers a defined 
drainage area.  The primary goal of each water quality control plan is to attain water quality 
standards established by the CWA and the state governments within the defined area of 
coverage.  Minimum content requirements, preparation procedures, time constraints, and 
federal grant funding criteria pertaining to the water quality control plans are established in 
Section 208.  Preparation of water quality control plans has been delegated to the individual 
states by the USEPA. 

Section 303(d) of the CWA Impaired Watersheds 
Section 303(d) of the CWA requires the designation of “impaired waterbodies” be applied to any 
watershed exceeding specified thresholds for various pollutants or water temperatures.  The 
Russian River within the project area is listed as impaired for sedimentation, temperature, 
mercury, aluminum, indicator bacteria, and specific conductance (NCRWQCB 2014). 

Section 304(a) 
Section 304(a) of the CWA promulgates Ambient Water Quality Criteria Recommendations for 
nutrients in rivers and streams to provide for the protection and propagation of aquatic life and 
recreation (USEPA, 2000), with the Russian River residing in Aggregate Ecoregion III (Table 
4.2-2) as described in Section 4.2.2, “Environmental Setting.”  The USEPA has also established 
Ambient Water Quality Criteria Recommendations in lakes and reservoirs in Aggregate 
Ecoregion III (USEPA 2001a).  These criteria are recommended levels and are intended to 
provide a framework for states and regions to help identify appropriate water quality conditions 
on a statewide, regional, and local basis.  It is important to note that these criteria are 
established for freshwater systems, and as such, are only applicable to the Russian River and 
the freshwater portions of the Estuary, typically upstream of Duncans Mills.  Currently, there are 
no numeric nutrient criteria established for estuaries.  These recommended criteria are identified 
in Table 4.2-2. 
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Section 319 of the CWA Nonpoint Source Management Program 
Section 319 of the CWA establishes a national program to control nonpoint sources of water 
pollution through the development of assessment reports, adoption of management programs, 
and implementation of those management programs.  The USEPA awards grants to states to 
assist them in implementing the nonpoint source pollution management programs. 

Section 401 of the CWA Water Quality Certifications 
Section 401 of the CWA requires that, prior to the issuance of a federal license or permit for an 
activity or activities that may result in a discharge of pollutants into navigable waters (see 
Section 404 discussion below), the permit applicant must first obtain a certification from the 
state in which the discharge would originate.  A state certification indicates that the proposed 
activity or activities would not result in a violation of applicable water quality standards 
established by federal or state law, or that there are no water quality standards that apply to the 
proposed activity. 

Section 402 of the CWA National Pollutant Discharge Elimination System (NPDES) 
Section 402 of the CWA requires permits for pollution discharges into water bodies such that the 
permitted discharge does not cause a violation of federal and state water quality standards.  
NPDES permits define quantitative and/or qualitative pollution limitations for the permitted 
source, and control measures that must be implemented to achieve the pollution limitations. 
Pollution control measures are often referred to as Best Management Practices (BMPs). 

Section 404 of the CWA Discharge of Dredge and Fill Material 
Section 404 of the CWA assigns the United States Army Corps of Engineers (Corps), with 
permitting authority for proposed discharges of dredged and fill material into waters of the U.S., 
defined as “…waters which are currently used, or were used in the past, or may be susceptible 
to use in interstate or foreign commerce, including all waters which are subject to the ebb and 
flow of the tide; territorial seas and tributaries to such waters”. Section 404 is applicable to 
projects in which fill material would be placed within or below the ordinary high water mark of a 
stream. Any project requiring a Section 404 permit also requires a Section 401 water quality 
certification (discussed above). 

Federal regulations 40 CFR 131.38 (CA Toxics Rule) 
This regulation promulgates criteria for priority toxic pollutants in the State of California for 
inland surface waters and enclosed bays and estuaries.  This regulation establishes two 
numerical criteria for a substantial list of constituents: Criteria Maximum Concentration (CMC) 
and Criteria Continuous Concentration (CCC).  CMC equals the highest concentration of a 
pollutant to which aquatic life can be exposed for a short period of time without deleterious 
effects.  CCC equals the highest concentration of a pollutant to which aquatic life can be 
exposed for an extended period of time (4 days) without deleterious effects. 
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Total Maximum Daily Load (TMDL) 
Section 303(d) of the CWA and 40 CFR §130.7 require states to identify water bodies that do 
not meet water quality standards and are not supporting their beneficial uses.  These waters are 
placed on the Section 303(d) List of Water Quality Limited Segments (also known as the list of 
Impaired Waterbodies).  The RWQCBs submit recommendations for updates to the 303(d) List 
to the SWRCB.  The SWRCB reviews the recommendations from all of the RWQCBs and 
submits a final statewide 303(d) List to the EPA.  Placement on this list generally triggers 
development of a pollution control plan called a Total Maximum Daily Load (TMDL) for each 
waterbody and associated pollutant/stressor on the list.  TMDL is the maximum amount of a 
pollutant that a water body can receive and still meet water quality standards (NCRWQCB 
2016b).  Typically, TMDL is the sum of the allowable loads of a single pollutant from all 
contributing point and nonpoint sources.   

State Regulations 

Porter-Cologne Water Quality Control Act 
The Porter-Cologne Water Quality Control Act (Act) allows the SWRCB to adopt statewide 
water quality control plans.  The purpose of the plans is to establish water quality objectives for 
specific water bodies.  The Act also authorizes the NPDES program under the CWA, which 
establishes effluent limitations and water quality requirements for discharges to waters of the 
state. Under the NPDES program, the NCRWQCB has established requirements for water 
quality in the project area.  

The Porter-Cologne Water Quality Control Act (SWRCB 2016) requires that “any person 
discharging waste, or proposing to discharge waste, within any region that could affect the 
waters of the State to file a report of discharge” with the RWQCB through an application for 
waste discharge.  The term “waters of the State” is defined as any surface water or 
groundwater, including saline waters within the boundaries of the state.  It should be noted that 
pursuant to the Porter-Cologne Water Quality Control Act, the RWQCB also regulates “isolated 
wetlands” or those wetlands considered to be outside of the U.S. Army Corps of Engineers’ 
(USACE) jurisdiction under the federal CWA. 

State Water Resources Control Board 
The SWRCB and the local RWQCBs are responsible for ensuring implementation and 
compliance with the provisions of the federal CWA and California’s Porter-Cologne Water 
Quality Control Act.  While the USACE administers permitting programs that authorize impacts 
to waters of the Unites States, including wetlands, and other waters, any USACE permit 
authorized for a proposed project would be invalid unless it is a Nationwide Permit (NWP) that 
has been certified for use in California by the SWRCB, or if the RWQCB has issued a project 
specific certification or waiver of water quality.  Certification of NWP requires a finding by the 
SWRCB that the activities permitted by the NWP will not violate water quality standards 
individually or cumulatively over the term of the issued NWP (typically a 5-year term).  
Certification must be consistent with the requirements of the federal CWA, CEQA, California 



Water Quality 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.2-26  
 

Endangered Species Act (CESA), and the SWRCB’s mandate to protect beneficial uses of 
waters of the state.  Any denied (i.e., not certified) NWPs, and all Individual USACE permits, 
would require a project specific RWQCB certification or waiver or water quality. 

Regional Water Quality Control Board - North Coast Region 
The project area is located within the jurisdiction of the NCRWQCB.  The NCRWQCB has the 
authority to implement water quality protection standards through the issuance of permits for 
discharges to waters at locations within its jurisdiction.  Water quality objectives for the Russian 
River and its tributaries are specified in the Basin Plan prepared by the NCRWQCB in 
compliance with the federal CWA and the Porter-Cologne Act (NCRWQCB 2011).  
Responsibilities of the NCRWQCB are discussed below.  

Water Quality Control Plan for the North Coast Region 
The quality of surface and ground waters in the North Coast Region of California is governed by 
the Water Quality Control Plan for the North Coast Region (Basin Plan) and state-wide policies.  
The Basin Plan identifies the existing and potential beneficial uses of water within the North 
Coast Region and the water quality objectives necessary to protect those uses.  The Basin Plan 
provides a program of actions designed to preserve and enhance the water quality and to 
protect beneficial uses of water in the North Coast region, and sets the numeric water quality 
objectives for the Russian River (NCRWQCB 2011).  Most recently, the NCRWQCB adopted 
Resolution No. R1-2015-0018 amending the Section 3 of the Basin Plan to update Water 
Quality Objectives including revisions to the dissolved oxygen objectives in surface waters 
(NCRWQCB 2015a).  Because the project area is located within the NCRWQCB’s jurisdiction, 
all discharges to surface water or groundwater are subject to the Basin Plan requirements. 

Relevant existing beneficial uses identified in the Basin Plan that apply to the project area 
include, but are not limited to: Municipal and Domestic Supply (MUN); Agricultural Supply 
(AGR); Groundwater Recharge (GWR); Water Contact Recreation (REC1); Non-Contact Water 
Recreation (REC2); Warm Freshwater Habitat (WARM); Cold Freshwater Habitat (COLD); 
Estuarine Habitat (EST); Rare, Threatened, or Endangered Species (RARE); Migration of 
Aquatic Organisms (MIGR); and Spawning, Reproduction, and/or Early Development (SPWN).  
Please refer to the Basin Plan for a complete list of beneficial uses supported in the Russian 
River watershed.  Together, water quality objectives, beneficial uses, the anti-degradation 
policy, and implementation policies are known as “water quality standards”. 

Total Maximum Daily Load (TMDL) 
The NCRWQCB implements the TMDL program for each 303(d)-listed waterbody within its 
jurisdiction.  The Russian River Pathogen Indicator Bacteria TMDL is currently being prepared 
by the NCRWQCB (NCRWQCB 2016a).  The term TMDL is used by the NCRWQCB and the 
EPA to identify, on a stream-specific basis, pollutant limitation standards.   
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Department of Water Resources (DWR) 
The California DWR is the state agency responsible for managing California’s water resources, 
including conducting technical studies of surface water and groundwater in cooperation with 
local agencies, overseeing certain flood prevention and floodplain management programs, and 
developing and implementing water conservation and efficient water use strategies and 
programs in cooperation with local agencies.  DWR is also responsible for building, operating, 
and maintaining the State Water Project, which supplies drinking water and agricultural irrigation 
water to various parts of the state (but not Sonoma County).   

National Pollutant Discharge Elimination System (NPDES) Program 
The SWRCB and the nine RWQCBs in California implement the state and federal clean water 
laws, including the NPDES permitting program. This program regulates point source discharges 
from industrial, municipal, and other facilities if their discharges go directly to surface waters. In 
1987, the NPDES program also began a phased approach to addressing non-point source 
pollution from streets, parking lots, construction sites, homes, businesses, and other sources. 

Under Phase I of the NPDES stormwater program, all medium separate storm sewer systems 
(serving a population of 100,000 to 249,000) and large separate storm sewer systems (serving 
a population of 250,000 or more) are required to obtain a municipal permit. Under Phase II of 
the program, small storm sewer systems are also required to obtain coverage under a Regional 
Board-issued permit.  

The NPDES permit program also affects construction sites that disturb one acre or more. Under 
the Phase I NPDES stormwater program, construction sites that are larger than five acres are 
required to obtain a General Construction Activity Stormwater Permit. Under the Phase II 
NPDES program, construction sites disturbing one to five acres of land are also required to 
obtain coverage under the General Construction Activity Stormwater Permit. Permit applicants 
are required to prepare a Stormwater Pollution Prevention Plan (SWPPP), implement 
construction-related BMPs, monitor discharges, and implement post-construction BMPs 

The NPDES program is the basis for Sonoma County’s Storm Water Quality Ordinance 
(SWRCB 2013). Violations are considered misdemeanors and public nuisances and may be 
subject to court orders, fines, and reimbursement of County of Sonoma’s costs and damages. 

Local Regulations 

Mendocino County General Plan 
Portions of the Proposed Project are located within the jurisdiction of the Mendocino County 
General Plan (Mendocino County 2009).  For a discussion of local general plan policies related 
to water resources, please refer to Section 4.2.5, “General Plans and Consistency”. 
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Sonoma County General Plan 
The Proposed Project is located within the jurisdiction of Sonoma County General Plan 2020 
(PRMD 2008).  Please refer to Section 4.2.5, “General Plans and Consistency” for a detailed 
discussion of goals, policies, and objectives related to water quality that are applicable to the 
Proposed Project. 

Sonoma County Stormwater Quality Ordinance 
Chapter 11A, Stormwater Quality, (Sonoma County Code Chapter 11A) of the Sonoma County 
Code, adopted December 12, 2009, re-designates and amends the former Chapter 11 of the 
County Code, entitled Drainage and Stormwater Management.  The purpose of this ordinance is 
to protect and enhance the water quality of Sonoma County’s watercourses pursuant to and 
consistent with the Federal CWA and the conditions set forth by the NPDES as requirements for 
stormwater discharge permits (PRMD 2015).  

4.2.4 Impact Analysis 
This section describes the impact analysis relating to water quality for the Proposed Project.  It 
describes the methods used to determine the impacts of the project and lists the thresholds 
used to conclude whether an impact would be significant.  Measures to mitigate potentially 
significant impacts accompany each impact discussion, where applicable. 

Methodology 
Impacts on water quality resources are evaluated by analyzing constituents of concern (as 
identified by the NCRWQCB) that could cause impairments within the project area (as 
discussed in Section 4.2.2, “Environmental Setting”), and the likely effects that changes in 
reservoir levels and instream flows could have on these constituents.  The analysis of the 
effects of the project alternatives on water quality resources emphasizes potential impacts to 
beneficial uses that have been identified by the Basin Plan within the project area. 

The analysis of effects on temperature and DO relies on modeled data that simulates 
temperature and dissolved oxygen conditions in the Russian River and Dry Creek under 
Baseline Conditions and the Proposed Project and the No Project 1 and No Project 2 
alternatives (as described below).  Please refer to Chapter 4.3, “Fisheries”, for a discussion and 
analysis of temperature and DO modeling results as they relate to potential impacts to fisheries 
resources. 

The analysis of effects on bacteria and biostimulatory substances relies on data collected by the 
Water Agency in the Upper Russian River and Lower Russian River as described in Section 
4.2.2, “Environmental Setting,” under a variety of instream flows during Baseline Conditions 
(2006 to 2014) and in 2015 that are similar to the Proposed Project and the No Project 1 and No 
Project 2 Alternative minimum instream flow requirements.  Data collected during instream flows 
that are similar to the Proposed Project and the No Project 1 and No Project 2 Alternatives was 
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then analyzed against data collected during instream flows similar to the Baseline Condition for 
potential changes.  

The analysis of effects for mercury, aluminum, and specific conductance rely on modeled data 
that simulates surface elevations in Lake Mendocino and Lake Sonoma, and stage height in the 
Russian River downstream of the reservoirs.  Projected changes in reservoir surface elevations 
and stream flow under the Proposed Project and No Project 1 and No Project 2 alternatives 
were then compared against Baseline Conditions to determine potential impacts.  Please refer 
to Chapter 4.1, “Hydrology, for a detailed discussion of Baseline Conditions and an analysis of 
water surface elevation modeling results as they relate to the Proposed Project, the No Project 
1and the No Project 2 alternatives. 

Russian River Model 
The Russian River Reservoir Simulation (Russian River ResSim) model, and its 104 years of 
estimated unimpaired hydrology, was used to compare between Baseline Conditions and the 
Proposed Project and No Project 1 and No Project 2 alternatives.  The model simulates storage 
levels in and releases from Lake Mendocino and Lake Sonoma, and instream flows along the 
Russian River and Dry Creek. The Russian River ResSim model is detailed in Appendix G.  

Water surface elevations 
The Russian River ResSim Model was used to estimate changes to the Baseline Condition for 
water level elevations at Lakes Mendocino and Sonoma and in the Russian River and Dry 
Creek that would result from the Proposed Project and two alternatives (please see Appendix G 
for details).  The Baseline Condition was used to simulate lake levels under existing conditions 
and these levels are compared to those modeled to occur under the Proposed Project and the 
No Project 1 and No Project 2 Alternatives.  Please refer to Chapter 3, “Background and Project 
Description”, for a discussion of Decision 1610 minimum instream flows.  Please refer to 
Chapter 4.0, “Introduction to Environmental Setting, Impacts and Mitigation Measures”, for a 
discussion of the Baseline Condition.  Instream flow throughout the Russian River and Dry 
Creek during the wet season (November through April) is largely influenced by rainfall and 
unimpaired flows.  The Proposed Project instream flows are most relevant during the dry 
season (typically May 15 to October 15) when releases from Lake Mendocino and Lake 
Sonoma contribute a large portion of the instream flows to the Russian River and Dry Creek. 

Water Quality 
A water quality model of the Russian River was developed using HEC 5Q to simulate water 
temperature and dissolved oxygen in Lakes Mendocino and Sonoma, the Upper and Lower 
Russian River, and Dry Creek.  Simulated instream flow for the Baseline Condition and the 
Proposed Project and the No Project 1 and No Project 2 alternatives were generated using the 
Russian River ResSim model (Appendix G) and used as input into the water quality model.  The 
HEC 5Q water quality model is described in further detail in Appendix G.  Please refer to 
Chapter 4.3, “Fisheries”, for a discussion and analysis of temperature and DO modeling results 
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for Baseline Conditions and the Proposed Project and the No Project 1 and No Project 2 
Alternatives as they relate to potential impacts to fisheries resources. 

Significance Criteria 
Based on the Appendix G of California Environmental Quality Act (CEQA) Guidelines, project 
implementation would have significant impacts and environmental consequences on water 
quality resources if it would result in any of the following: 

 Violate any water quality standards or waste discharge requirements; 

 Otherwise substantially degrade water quality. 

Implementation of the Proposed Project would not involve any construction activities or new or 
changed facilities. Therefore, there would be no temporary or permanent impacts on water 
resources resulting from construction or maintenance activities. 

All potential impacts would be associated with operational changes to releases from Lake 
Mendocino and Lake Sonoma and minimum instream flows in the Russian River and Dry Creek.  
The following assumptions were also made regarding Proposed Project-related impacts on 
water quality resources: 

 During the dry season (May 15 through October 15), much of the instream flow in the 
Russian River and Dry Creek is comprised of water released from Lake Mendocino or 
Lake Sonoma.  Implementation of the Proposed Project would occur year round, but the 
greatest effects to water quality would primarily be experienced during the dry season.  
As such, the analysis of effects for bacteria and biostimulatory substances (and related 
nuisance conditions including low DO and high chlorophyll-a) relies on dry season data 
(May 15 to October 15) to represent the greatest potential effect to water quality from 
changes to minimum instream flow requirements. 

 Minimum instream flow requirements in the Upper Russian River, Lower Russian River, 
and Dry Creek would decrease compared to Baseline Conditions during the dry season 
as a result of the Proposed Project.  These instream flow changes could have an indirect 
effect on water quality in the Russian River.  Instream flows during the wet season, when 
flows are largely from rainfall runoff and tributary flow, would be negligibly effected by 
changes to reservoir releases under the Proposed Project. 

 Estuaries are complex, dynamic ecosystems, normally experiencing changes between 
seasons, between years, and between different places in the same estuary.  For an 
evaluation of the potential effects to the water quality in the Estuary due to minimum 
instream flow changes in the Russian River, when anticipating future conditions, the 
determination of significance is compared to Baseline Conditions.  Under Baseline 
Conditions, water depth, temperature, and salinity, as well as other water quality 
parameters, fluctuate at varying degrees and continuously across a wide range of values 
and flows into the Estuary and are dependent in large part on the strength of the tidal 
cycle during open conditions and the frequency, timing, and duration of river mouth 
closures, as well as the presence of external factors including potential pollutants along 
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the near shore line that are inundated during river mouth closures.  The shift from an 
estuary to lagoon conditions and resultant changes to water quality conditions in the 
underlying saline layer and overlying freshwater layer typically begin to occur within 
hours after river mouth closure and are not dependent on dry season minimum instream 
flow rates. 

Surface water quality in the Russian River watershed shows distinct patterns and trends 
associated with climate and regulation.  To facilitate the analysis of potential effects, the project 
area has been subdivided into several geographic regions:  

 Lake Mendocino; 
 Lake Sonoma; 
 Upper Russian River: the Russian River below Coyote Valley Dam downstream to the 

confluence with Dry Creek near Healdsburg; 
 Lower Russian River: the Russian River downstream of its confluence with Dry Creek to 

the Pacific Ocean in Jenner; and 
 Dry Creek: Dry Creek between Warm Springs Dam and its confluence with the Russian 

River. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential water quality-related impacts 
associated with the project alternatives, including the Proposed Project, the No Project 1 
Alternative, and the No Project 2 Alternative.  Each impact discussion includes an analysis of 
the impact, a summary statement of the impact and its significance, and proposed mitigation 
measures, where applicable.  Impacts are summarized and categorized as either “no impact,” 
“less than significant,” “less than significant with mitigation,” “significant and unavoidable,” or 
“beneficial.” 

Impact 4.2-1. Implementation of the Fish Flow Project could result in a violation of 
water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality relating to mercury accumulation in fish tissue 
in Lake Mendocino and Lake Sonoma. (Less than Significant) 

Minimum instream flow changes implemented by the Fish Flow Project could decrease water 
surface elevation within Lake Mendocino and Lake Sonoma and expose previously submerged 
shoreline.  The existing operation of Lake Mendocino and Lake Sonoma for maintaining 
instream flows, flood control, and water conservation purposes causes fluctuations of the water 
surface elevation.  Increased areas of exposed shoreline could lead to greater erosion from 
surface runoff during precipitation, thereby increasing sediment delivery and potentially mercury 
delivery to the reservoirs.  Both Lake Mendocino and Lake Sonoma are included on the 303(d) 
List for mercury in fish tissue impairments. 

Lake Mendocino 
Under the No Project 1 Alternative, minimum instream flow requirements and releases from 
Lake Mendocino in the Upper Russian River would be the same as under Baseline Conditions, 
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which follow minimum instream flow requirements in the Water Agency’s water right permits and 
in the Decision 1610 Hydrologic Index.  As described in Chapter 4.1, “Hydrology,” releases from 
Coyote Valley Dam would be the same as under Baseline Conditions across the entire range of 
exceedances.  There would be no changes in impact to the area of exposed shoreline in Lake 
Mendocino in a manner which could result in substantial erosion or sedimentation.  Therefore, 
there would be no change in the erosional potential of the near shore line that could significantly 
exacerbate the water quality condition of the lake resulting from mercury accumulation.  The 
primary sources of mercury contributing to the 303(d) listing for fish tissue would continue to be 
erosional sources from adjacent soils and tributaries to the lake as well as depositional sources 
in the atmosphere.  As such, there would be no change in the potential for mercury deposition in 
Lake Mendocino that could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality and therefore no impact 
associated with the No Project 1 Alternative.   

Under the Proposed Project and No Project 2 Alternative, water surface elevations would 
increase in Lake Mendocino in nearly all months across all exceedances.  Please refer to 
Chapter 4.1, “Hydrology”, Section 4.1.4, “Impact Analysis” Methodology, for a detailed 
discussion of the hydrologic assessment for the Proposed Project and No Project 2 Alternative.  
The increase would inundate a greater area of shoreline compared to Baseline Conditions and 
would not expose shoreline to potential surface erosion.   

As such, the changes in water surface elevations at Lake Mendocino associated with the 
Proposed Project and No Project 2 Alternative would not cause a change in the erosional 
potential of the near shoreline that could significantly exacerbate the water quality condition of 
the lake resulting from mercury accumulation.  Please refer to Chapter 4.1, “Hydrology”, Impact 
4.1.3, for a detailed discussion of potential erosion hazards at Lake Mendocino.  The primary 
sources of mercury contributing to the 303(d) listing for fish tissue would continue to be 
erosional sources from adjacent soils and tributaries to the lake as well as depositional sources 
in the atmosphere.  As such, there would be no change in the potential for mercury deposition in 
Lake Mendocino that could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality and therefore no impact 
associated with the Proposed Project and No Project 2 Alternative.   

Lake Sonoma 
Under the No Project 1 Alternative, water surface elevation would decrease in Lake Sonoma in 
all months across the 0.75 to 0.99 exceedances, and from May through October during median 
flows.  Please refer to Chapter 4.1, “Hydrology”, Section 4.1.4, “Impact Analysis” Methodology, 
for a detailed discussion of the hydrologic assessment for the No Project 1 Alternative.  
Decreases in stage would be less than 4 feet in most cases under median flows and less than 7 
feet in most cases during drier conditions.  The area of exposed shoreline during median flows 
would be similar to Baseline Conditions with moderate increases from October through January.  
The area of exposed shoreline during drier conditions (0.90 exceedance) would be greater than 
Baseline Conditions, with increases throughout the year.  While the additional area of exposed 
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shoreline is greater, it would only be exposed infrequently during the driest years with little to no 
precipitation.  

The changes in water surface elevation at Lake Sonoma associated with the No Project 1 
Alternative are not sufficiently significant to cause a change in the erosional potential of the near 
shoreline to a degree that could significantly exacerbate the water quality condition of the lake 
resulting from mercury accumulation.  Please refer to Chapter 4.1, “Hydrology,” Impact 4.1.3, for 
a detailed discussion of potential erosion hazards at Lake Sonoma.  The primary sources of 
mercury contributing to the 303(d) listing for fish tissue will continue to be erosional sources 
from adjacent soils and tributaries to the lake as well as depositional sources in the atmosphere.  
As such, the potential for impacts associated with mercury deposition in Lake Sonoma that 
could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality would be less than significant. 

Under the Proposed Project and No Project 2 Alternative, water surface elevation in Lake 
Sonoma would be similar to Baseline Conditions across 0.05 to 0.90 exceedances during all 
months, with some slight increases or decreases.  Please refer to Chapter 4.1, “Hydrology,” 
Section 4.1.4, “Impact Analysis” Methodology, for a detailed discussion of the hydrologic 
assessment for the Proposed Project.  Water surface elevation would increase during 0.95 
exceedances leading to less exposed shoreline. The greatest decreases in water surface 
elevation, and potential increase in exposed shoreline would occur during the driest conditions 
(0.99 exceedance) during all months.  But, precipitation during these conditions would likely be 
low compared to the other conditions, and this increase would likely not lead to greater erosion 
from surface runoff during precipitation. 

As such, the changes in water surface elevations at Lake Sonoma associated with the 
Proposed Project and No Project 2 Alternative are not sufficiently significant to cause a change 
in the erosional potential of the near shore line to a degree that could significantly exacerbate 
the water quality condition of the lake resulting from mercury accumulation.  Please refer to 
Chapter 4.1, “Hydrology”, Impact 4.1.3, for a detailed discussion of potential erosion hazards at 
Lake Sonoma.  The primary sources of mercury contributing to the 303(d) listing for fish tissue 
would continue to be erosional sources from adjacent soils and tributaries to the lake as well as 
depositional sources in the atmosphere.  As such, the potential for impacts associated with 
mercury deposition in Lake Sonoma that could result in a violation of water quality standards or 
waste discharge requirements or otherwise substantially degrade water quality under the 
Proposed Project and No Project 2 Alternative would be less than significant.   

Impact 4.2-2. Implementation of the Fish Flow Project could result in a violation of 
water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality as it relates to aluminum and specific 
conductance in the Russian River. (Less than Significant) 

Minimum instream flow changes implemented by the Fish Flow Project could increase exposure 
of previously submerged shoreline along banks adjacent to the Russian River. Increased 
exposure could lead to greater erosion from surface runoff during precipitation, thereby 
increasing sediment delivery to adjacent waterways. Substantial decreases in stage could also 
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steepen the water surface slope from tributary streams, increasing erosive power at tributary 
junctions causing elevated sediment delivery to the Russian River. Substantial increases in 
stage could lead to greater erosion from increased scour.  Erosion could contribute to elevated 
aluminum concentrations and specific conductance values.  The Russian River is included on 
the 303(d) List as impaired for aluminum in the Upper Russian River in the Ukiah area and 
Healdsburg from the Railroad Bridge to Highway 101, and in the Lower Russian River from Fife 
Creek to Dutch Bill Creek.  The Upper Russian River is also included on the 303(d) List as 
impaired for specific conductance in Healdsburg from the Railroad Bridge to Highway 101.  Dry 
Creek is not included on the 303(d) List as impaired for aluminum or specific conductance, 
therefore no impacts to Dry Creek are anticipated for the Proposed Project and the No Project 1 
and No Project 2 Alternatives.  The Russian River Estuary is included in the Lower Russian 
River and therefore potential impacts to water quality associated with changes to minimum 
instream flows in the Lower Russian River could include the Estuary.   

No Project 1 Alternative 

Upper Russian River 
Under the No Project 1 Alternative, minimum instream flow requirements and releases from 
Lake Mendocino in the Upper Russian River would be the same as under Baseline Conditions, 
which follow minimum instream flow requirements in the Water Agency’s water right permits and 
in the Decision 1610 Hydrologic Index. Instream flows would be the same at all nodes in the 
Upper Russian River across the entire range of exceedances.  Please refer to Chapter 4.1, 
“Hydrology”, Section 4.1.4, “Impact Analysis” Methodology, for a detailed discussion of the 
hydrologic assessment for the No Project 1 Alternative.  

As instream flows would be the same as under Baseline Conditions, there would be no changes 
in impact to drainage patterns or erosion or sedimentation.  Please refer to Chapter 4.1, 
“Hydrology”, Impact 4.1.2, for a detailed discussion of potential erosion and sedimentation 
hazards in the Upper Russian River.  Therefore, there would be no change in the erosional 
potential of the near shoreline that could significantly exacerbate the water quality condition of 
the Upper Russian River resulting from aluminum deposition or increases in specific 
conductance values.  Aluminum is a naturally occurring element in the soil that can be 
transported into surface water through erosion and rainfall.  Conductivity is a measure of ionized 
or dissolved minerals in the water and is often reported as specific conductance.  A higher than 
normal conductivity reading could indicate the presence of a nonpoint source runoff of animal 
wastes (which are high in ionized salts).  As such, there would be no change in the potential for 
aluminum deposition and elevated specific conductance values in the Upper Russian River that 
could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality and therefore no impact associated with No 
Project 1 Alternative.   

Lower Russian River 
Under the No Project 1 Alternative, the greatest stage changes at the Hacienda Bridge USGS 
gage in the Lower Russian River would occur during 0.50 and 0.05 exceedances.  Please refer 
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to Chapter 4.1, “Hydrology”, Section 4.1.4, “Impact Analysis” Methodology, for a detailed 
discussion of the hydrologic assessment for the No Project 1 Alternative.  Modeling data show 
that stage would lower from May through November under median flow and 0.05 exceedances 
and similar or slightly lower the remainder of the year. Some decreases in stage would occur 
during lower flows from June to November, with low velocity, and would not be likely to cause 
increased erosion.  Further, since the changes are relatively small (0.2 foot) compared to the 
overall stage heights (2.0 feet), there would be little effect on water surface slope, and resulting 
erosion from or within tributaries. During high flow, stage changes would be even smaller (0.2 
foot) relative to overall stage heights (11 to 25 feet) and the potential impact to drainage 
patterns and erosion and sedimentation would be less than significant.  

The changes in stage in the Lower Russian River, including the Estuary, associated with the No 
Project 1 Alternative are not sufficiently significant to cause a change in the erosional potential 
of the near shore line to a degree that could significantly exacerbate the water quality condition 
resulting from aluminum deposition.  Please refer to Chapter 4.1, “Hydrology”, Impact 4.1.2, for 
a detailed discussion of potential erosion and sedimentation hazards in the Lower Russian 
River.  Aluminum is a naturally occurring element in the soil that can be transported into surface 
water through erosion and rainfall.  As such, the potential for impacts associated with aluminum 
deposition in the Lower Russian River that could result in a violation of water quality standards 
or waste discharge requirements or otherwise substantially degrade water quality would be less 
than significant.   

No Project 2 Alternative 

Upper Russian River 
Under the No Project 2 Alternative, stage at USGS gages along the Upper Russian River would 
be less than Baseline Conditions from May through September across 0.05 and 0.75 
exceedances and from May through October during median conditions.  Please refer to Chapter 
4.1, “Hydrology”, Impact 4.1.2, for a detailed discussion of potential erosion and sedimentation 
hazards in the Upper Russian River.  During dry conditions (0.90, 0.95, and 0.99 exceedances), 
stage would be lower from August through October, but generally the same or higher through 
the year.  

The stage decrease during May through September under median flow is 0.3 to 0.4 foot and 
would expose previously submerged streambank. The bank would be exposed during relatively 
dry months and would be unlikely to lead to greater erosion from surface runoff during 
precipitation or bank erosion from high water velocity.  Further, the overall stage changes would 
be small and would likely have a minor effect on water surface slope, and resulting erosion from 
or within tributaries.  

During wet conditions (0.05 exceedance), stage increases in October, likely in response to 
releases from Coyote Valley Dam to increase reservoir storage for flood control.  The greatest 
changes would occur upstream near Coyote Valley Dam at the Hopland USGS gage in October 
(2.4 feet), but would also occur during periods of seasonal low flow. This could still cause bank 
erosion, but this potential change would occur relatively infrequently (0.05 exceedance 
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[approximately one out of twenty years]) during a single month (October).  Further, natural stage 
increases due to seasonal rainfall would exceed the magnitude and duration of this stage 
increase.  Under the No Project 2 Alternative and Baseline Conditions during 0.05 exceedance, 
stage would increase above 3.1 feet (up to 13.0 feet) from November through April.  The 
potential impact to drainage patterns and erosion and sedimentation would be less than 
significant. 

The changes in stage in the Upper Russian River associated with the No Project 2 Alternative 
are not sufficiently significant to cause a change in the erosional potential of the near shore line 
to a degree that could significantly exacerbate the water quality condition resulting from 
aluminum deposition or increases in specific conductance values.  Please refer to Chapter 4.1, 
“Hydrology”, Impact 4.1.2, for a detailed discussion of potential erosion and sedimentation 
hazards in the Upper Russian River.  Aluminum is a naturally occurring element in the soil that 
can be transported into surface water through erosion and rainfall.  Conductivity is a measure of 
ionized or dissolved minerals in the water and is often reported as specific conductance.  A 
higher than normal conductivity reading could indicate the presence of a nonpoint source runoff 
of animal wastes (which are high in ionized salts).  As such, the potential for impacts associated 
with aluminum deposition and elevated specific conductance values in the Upper Russian River 
that could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality would be less than significant.   

Lower Russian River 
Under the No Project 2 Alternative, the greatest stage changes at the Hacienda Bridge USGS 
gage in the Lower Russian River would occur from May through June under all but the driest 
flow conditions (0.99 exceedance).  Please refer to Chapter 4.1, “Hydrology”, Impact 4.1.2, for a 
detailed discussion of potential erosion and sedimentation hazards in the Lower Russian River.  
Modeling data show that stage is lower from April through October across 0.50 and 0.75 
exceedances and similar or slightly lower the remainder of the year, while during wetter flow 
conditions (0.05 exceedance), stage is lower from May through September, but increases 
substantially in October, likely in response to releases from Coyote Valley Dam to increase 
storage for flood control.  Decreases in stage would occur during lower flows from May to 
October, with low velocity, and are not likely to cause increased erosion.  Further, since the 
changes are relatively small (0.5 feet) compared to the overall stage heights (2.0 to 5.0 feet), 
there would be little effect on water surface slope, and resulting erosion from or within 
tributaries.  

The increase in stage in October would be larger (1.8 feet) relative to overall stage height (5.0 
feet), but would also occur during periods of seasonal low flow.  This could still cause bank 
erosion, but this potential change would occur relatively infrequently (0.05 exceedance 
[approximately one out of twenty years]) during a single month (October).  Further, natural stage 
increases due to seasonal rainfall would exceed the magnitude and duration of this stage 
increase.  Under the No Project 2 Alternative and Baseline Conditions during 0.05 exceedance, 
stage would increase above 5.0 feet (up to 25.0 feet) from November through May.  The 
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potential impact to drainage patterns and erosion and sedimentation would be less than 
significant. 

The changes in stage in the Lower Russian River, including the Estuary, associated with the No 
Project 2 Alternative are not sufficiently significant to cause a change in the erosional potential 
of the near shore line to a degree that could significantly exacerbate the water quality condition 
resulting from aluminum deposition.  Please refer to Chapter 4.1, “Hydrology”, Impact 4.1.2, for 
a detailed discussion of potential erosion and sedimentation hazards in the Lower Russian 
River.  Aluminum is a naturally occurring element in the soil that can be transported into surface 
water through erosion and rainfall.  As such, the potential for impacts associated with aluminum 
deposition in the Lower Russian River that could result in a violation of water quality standards 
or waste discharge requirements or otherwise substantially degrade water quality would be less 
than significant.   

Proposed Project 

Upper Russian River 
Under the Proposed Project, stage at USGS gages along the Upper Russian River would be 
lower from March, April, or May through September or October across 0.50 and 0.75 
exceedances and drier conditions (0.90 and 0.95 exceedances).  Please refer to Chapter 4.1, 
“Hydrology”, Impact 4.1.2, for a detailed discussion of potential erosion and sedimentation 
hazards in the Upper Russian River.  During wetter conditions (0.05 exceedance), stage 
increases in October, likely in response to releases from Coyote Valley Dam to increase storage 
for flood control.  The greatest changes would occur upstream near Coyote Valley Dam at the 
Hopland USGS gage.  The stage decrease during May through September under median flows 
is 0.4 to 0.5 foot would expose previously submerged streambank.  The bank would be exposed 
during relatively dry months and would be unlikely to lead to greater erosion from surface runoff 
during precipitation or be subject to bank erosion from high water velocity.  Additionally, the 
overall stage changes are small and would likely have a minor effect on water surface slope, 
and resulting erosion from or within tributaries.  

The increase in stage in October (2.4 feet) would occur during periods of seasonal low flow.  
This could still cause bank erosion, but this potential change would occur relatively infrequently 
during a single month (October).  Further, natural stage increases due to seasonal rainfall would 
exceed the magnitude and duration of this stage increase.  Under the Proposed Project and 
Baseline Condition during 0.05 exceedance, stage would increase above 4.0 feet (up to 13.0 
feet) from November through April.  The potential impact to drainage patterns and erosion and 
sedimentation would be less than significant. 

The changes in stage in the Upper Russian River associated with the Proposed Project are not 
sufficiently significant to cause a change in the erosional potential of the near shore line to a 
degree that could significantly exacerbate the water quality condition resulting from aluminum 
deposition or increases in specific conductance values.  Please refer to Chapter 4.1, 
“Hydrology”, Impact 4.1.2, for a detailed discussion of potential erosion and sedimentation 
hazards in the Upper Russian River.  Aluminum is a naturally occurring element in the soil that 
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can be transported into surface water through erosion and rainfall.  Conductivity is a measure of 
ionized or dissolved minerals in the water and is often reported as specific conductance.  A 
higher than normal conductivity reading could indicate the presence of a nonpoint source runoff 
of animal wastes (which are high in ionized salts).  As such, the potential for impacts associated 
with aluminum deposition and elevated specific conductance values in the Upper Russian River 
that could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality would be less than significant.   

Lower Russian River 
Under the Proposed Project, the greatest stage changes at the Hacienda Bridge USGS gage in 
the Lower Russian River would occur from May through October across all exceedances.  
Please refer to Chapter 4.1, “Hydrology”, Impact 4.1.2, for a detailed discussion of potential 
erosion and sedimentation hazards in the Lower Russian River.  Modeling data show that stage 
is lower from May through October across 0.50 and 0.75 exceedances and similar or slightly 
lower the remainder of the year, while during wetter conditions (0.05 exceedance), stage is 
lower from May through September, but increases in October, likely in response to releases 
from Coyote Valley Dam to increase storage for flood control.  Decreases in stage would occur 
across all other exceedances during lower minimum flows from May to October, with low 
velocity, and would not be likely to cause increased.  The stage change during June through 
August under median flows would be 0.6 to 0.9 foot compared to the overall stage heights of 2.0 
feet and would expose previously submerged streambank.  This would occur during relatively 
dry months and would be unlikely to lead to greater erosion from surface runoff during 
precipitation.  

The increase in stage in October would be large (1.9 feet) relative to overall stage height (5.0 
feet), but would also occur during periods of seasonal low flow.  This could still cause bank 
erosion, but this potential change would occur relatively infrequently (0.05 exceedance 
[approximately one out of twenty years]) during a single month (October).  Further, natural stage 
increases due to seasonal rainfall would exceed the magnitude and duration of this stage 
increase.  Under the Proposed Project and Baseline Condition during 0.05 exceedance, stage 
would increase above 5.0 feet (up to 25.0 feet) from November through May.  The potential 
impact to drainage patterns and erosion and sedimentation would be less than significant. 

The changes in stage in the Lower Russian River, including the Estuary, associated with the 
Proposed Project are not sufficiently significant to cause a change in the erosional potential of 
the near shore line to a degree that could significantly exacerbate the water quality condition 
resulting from aluminum deposition.  Please refer to Chapter 4.1, “Hydrology”, Impact 4.1.2, for 
a detailed discussion of potential erosion and sedimentation hazards in the Lower Russian 
River.  Aluminum is a naturally occurring element in the soil that can be transported into surface 
water through erosion and rainfall.  As such, the potential for impacts associated with aluminum 
deposition in the Lower Russian River that could result in a violation of water quality standards 
or waste discharge requirements or otherwise substantially degrade water quality would be less 
than significant.   
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Impact 4.2-3. Implementation of the Fish Flow Project could result in a violation of 
water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality relating to temperature and dissolved oxygen 
in the Russian River and Dry Creek. (No Impact) 

As described in Methodology above, the water quality model for the Russian River was 
developed using HEC 5Q to simulate how changes in flow affect water temperature and 
dissolved oxygen in the Russian River downstream of Warm Springs and Coyote Valley dams, 
and Dry Creek.  Simulated flow for Baseline Conditions and the Proposed Project and the No 
Project 1 and No Project 2 alternatives were generated using the Russian River ResSim (see 
Appendix G) and used as input into the water quality model.   

Upper Russian River  
Since the completion of Coyote Valley Dam and the consequent filling and operation of Lake 
Mendocino, the Russian River has been transformed into a perennial flowing stream with highly 
regulated flood flows and dry season base flows.  Water temperatures in the Upper Russian 
River are largely regulated by the temperature of water releases from Lake Mendocino 
downstream to the Hopland area with seasonal maximum temperatures typically ranging 
between 60°F and 70°F (Figure 4.2-2).  A dam that releases surface water will usually increase 
the annual temperature range immediately downstream, whereas a deep release dam will 
lessen the annual variation (Allan 1995).  Lake Mendocino has one release point at the bottom 
of the lake where the water typically remains colder than surface temperatures until mixing of 
the stratified water layers occurs in late summer/ early fall (Figure 4.2-3). 
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Figure 4.2-2. Daily Maximum and Minimum Water Temperatures at USGS Russian River near 
Hopland stream gage (USGS 11462500) between 2006 and 2015. 
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Figure 4.2-3. 2013 Vertical Temperature Profiles in Lake Mendocino near the Intake Structure at 
the Dam. Source: Sonoma County Water Agency 
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Lake Mendocino DO concentrations tend to decline at depth in the late spring, often resulting in 
low DO conditions in the East Fork of the Russian River immediately below the lake.  DO levels 
within the cold water pool typically remain depressed through the summer months until the lake 
seasonally mixes.  The top 20 feet to 30 feet of water in Lake Mendocino that is exposed to 
sunlight (photic zone) remains well oxygenated (Figure 4.2-4).  However once the anoxic bottom 
layer and the oxygenated surface layer mix, the DO concentration increases in the bottom layer 
and decreases in the photic zone to an intermediate concentration (Figure 4.2-4). 
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Figure 4.2-4. 2013 Vertical Dissolved Oxygen Profiles in Lake Mendocino near the Intake Structure 
at the Dam. Source: Sonoma County Water Agency 

Atmospheric conditions tend to increase water temperatures during the dry season (May 15 
through October 15) as water flows downstream through the Upper Russian River.  As a result, 
dry season daily maximum water temperatures are typically higher in the Healdsburg area 
(Digger Bend) (Figure 4.2-5) compared to the Hopland area (Figure 4.2-2). 
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Figure 4.2-5. Daily Maximum and Minimum Water Temperatures at USGS Russian River at Digger 
Bend near Healdsburg stream gage (USGS 11463980) between 2006 and 2015. 

Lower releases similar to the Proposed Project and the No Project 2 Alternative would result in 
more water remaining in storage on an annual basis compared to Baseline Conditions and the 
No Project 1 Alternative.  This would typically result in a longer seasonal retention of cooler, 
more oxygenated water in Lake Mendocino as water is released from the bottom of the 
reservoir, which serves to deplete the cold water pool located in the lower portion of the lake.   

Lower Russian River  
Since the completion of Coyote Valley Dam and Warm Springs Dam and the consequent filling 
and operation of Lake Mendocino and Lake Sonoma, the Russian River has been a perennial 
flowing stream with regulated flood flows and dry season base flows.  Atmospheric conditions 
tend to increase water temperatures during the dry season (May 15 through October 15) as 
water flows downstream through the Lower Russian River (Figure 4.2-6).  However, as the river 
flows past the Duncans Mills area, the natural cooling effect of the air coming off the Pacific 
Ocean or tidal migration of cooler ocean derived saline water begin to decrease overall water 
temperatures of the Lower Russian River as it transitions from a predominantly freshwater 
stream into a brackish to saline estuary.   

Estuaries are complex, dynamic ecosystems, normally experiencing changes between seasons, 
between years, and between different places in the same estuary.  For an evaluation of the 
potential effects to the water quality in the Russian River Estuary due to minimum instream flow 
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changes in the Lower Russian River, when anticipating future conditions, the determination of 
significance is compared to Baseline Conditions.  Under Baseline Conditions, water depth, 
temperature, and salinity, as well as other water quality parameters, fluctuate at varying degrees 
and continuously across a wide range of values and flows into the Estuary and are dependent in 
large part on the strength of the tidal cycle during open conditions and the frequency, timing, 
and duration of river mouth closures, as well as the presence of external factors including 
potential pollutants along the near shore line that are inundated during river mouth closures.  
The shift from an estuary to lagoon conditions and resultant changes to water quality conditions 
in the underlying saline layer and overlying freshwater layer typically begin to occur within hours 
after river mouth closure and are not dependent on dry season minimum instream flow rates.  
Therefore, because lagoon conditions in the Estuary are part of the Baseline Condition, 
changes to minimum instream flows would have the greatest effect on temperature and DO 
during open river mouth conditions. 
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Figure 4.2-6. Daily Maximum and Minimum Water Temperatures at USGS Russian River near 
Guerneville (Hacienda) stream gage (USGS 11467000) between 2006 and 2015. 

Dry Creek  
Since the completion of Warm Springs Dam and the consequent filling and operation of Lake 
Sonoma, Dry Creek has been transformed into a perennial flowing stream with highly regulated 
flood flows and dry season base flows.  Lake Sonoma is a deep cold water lake, with a 
permanently stratified cold water pool at depth.  The release of water from Lake Sonoma is not 
only regulated for flow, but also for temperature (Figure 4.2-7).  Temperature is regulated by 
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releasing water from the lake through a combination of inlet structures positioned at various 
depths to provide for water temperatures that are suitable for the Warm Springs Dam hatchery 
operations for hatching and rearing steelhead and coho salmonids.  This results in a 
consistently cool water source flowing down the length of Dry Creek to the confluence with the 
Russian River.  There is also an aeration system to maintain sufficient oxygen levels for use at 
the hatchery and for release into Dry Creek. 

Temperature data collected at the USGS Dry Creek below Warm Springs Dam stream gage 
(USGS 11465240) before and after the construction and operation of Lake Sonoma were 
observed to have maximum temperatures as high as 80°F before the dam and maximum 
temperatures in the low 60°F range after the dam (Figure 4.2-7).  
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Figure 4.2-7. Daily Maximum and Minimum Water Temperatures at USGS Dry Creek below Warm 
Springs Dam stream gage (USGS 11465000) between 1982 and 1994. 

Current temperatures in Dry Creek compared to pre-dam conditions allow for higher 
concentrations of DO to be contained within the water column during the warmer, dry-season 
months.  DO data collected at Dry Creek below Lambert Bridge stream gage had concentrations 
that ranged between approximately 8.8 mg/L to 12.2 mg/L from May through October for the 
years 2012 through 2014 (Figure4.2-8).  DO data is generally recorded every 15 minutes at this 
stream gage.  DO concentrations of at least 7mg/L are typically considered suitable for rearing 
salmonids (See Chapter 4.3, “Fisheries Resources” for a full discussion on suitable DO levels 
for salmonid species). 
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Daily Maximum and Minimum Dissolved Oxygen Concentrations at Dry Creek below Lambert Bridge 
stream gage (USGS #11465240) 2012 ‐ 2014

Maximum Dissolved Oxygen Minimum Dissolved Oxygen

 

Figure 4.2-8. Daily Maximum and Minimum Dissolved Oxygen Concentrations at USGS Dry Creek 
below Lambert Bridge stream gage (USGS 11465240) between 2012 and 2014. 

No Project 1 Alternative 

Upper Russian River 
Under the No Project 1 Alternative, the modeled temperature and dissolved oxygen content of 
water being released from Lake Mendocino at the Coyote Valley Dam (CVD) Outlet would 
remain the same as Baseline Conditions.  Refer to Appendix G, for temperature modeling 
results for the No Project 1 Alternative.  Likewise, there would be no change in temperature or 
dissolved oxygen compared to Baseline Conditions at any of the modeled nodes in the Upper 
Russian River.  As such, there would be no change for temperatures or dissolved oxygen 
concentrations compared to Baseline Conditions that could result in a violation of water quality 
standards or waste discharge requirements or otherwise substantially degrade water quality and 
therefore no impact associated with the No Project 1 Alternative.   

Lower Russian River 
Under the No Project 1 Alternative, the modeled temperature and dissolved oxygen content of 
water would be similar to Baseline Conditions in the Lower Russian River, including the Estuary. 
Refer to Appendix G, for temperature modeling results for the No Project 1 Alternative. As such, 
there would be no change for temperatures or dissolved oxygen concentrations compared to 
Baseline Conditions that could result in a violation of water quality standards or waste discharge 
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requirements or otherwise substantially degrade water quality and therefore no impact 
associated with the No Project 1 Alternative.   

Dry Creek 
Under the No Project 1 Alternative, the modeled temperature and dissolved oxygen content of 
water being released from Lake Sonoma at the Warm Springs Dam (WSD) Outlet would be 
similar to Baseline Conditions.  Refer to Appendix G, for temperature modeling results for the 
No Project 1 Alternative.  There would be a slight increase in temperature and a slight decrease 
in DO content in October and November, but the differences would be very small.  Water 
temperatures and dissolved oxygen content would remain similar to Baseline Conditions 
through all of the modeling nodes in Dry Creek, with slight decreases in temperature at Dry 
Creek at Lambert Bridge and Dry Creek at the Mouth nodes between the months of June and 
October.  As such, there would be no change to dissolved oxygen concentrations and a slight 
improvement for temperatures that would provide a benefit and would not result in a violation of 
water quality standards or waste discharge requirements or otherwise substantially degrade 
water quality and therefore there would no impact associated with the No Project 1 Alternative.   

No Project 2 Alternative 

Upper Russian River 
Under the No Project 2 Alternative, the modeled temperature of water being released from Lake 
Mendocino at the Coyote Valley Dam Outlet would be lower than Baseline Conditions from June 
through October and nearly identical from November through June.  Refer to Appendix G, for 
temperature modeling results for the No Project 2 Alternative.  Temperatures under the No 
Project 2 Alternative would be slightly higher at the downstream modeled nodes from May to 
July down to the Hopland node than Baseline Conditions, but would be several degrees cooler 
during the second half of the summer into October when seasonal temperatures are typically 
highest.  Temperatures under the No Project 2 Alternative would be slightly higher at the 
Cloverdale, Geyserville and Healdsburg nodes during the late spring leading into summer than 
Baseline Conditions, but would also be slightly cooler during the latter half of summer into 
October. 

Under the No Project 2 Alternative, the modeled dissolved oxygen concentration of water being 
released from Lake Mendocino at the Coyote Valley Dam Outlet would be slightly lower (>1 
mg/L) than Baseline Conditions in May and June, but would be higher from July to September. 
The turnover of the lake would occur slightly later in the season than Baseline Conditions 
resulting in the recovery of DO concentrations occurring slightly later in the season than 
Baseline Conditions, however overall DO concentrations would remain higher under the No 
Project 2 Alternative prior to the turnover event than would occur under Baseline Conditions.  
This pattern would continue downstream to the Healdsburg modeling node where dissolved 
oxygen concentrations under the No Project 2 Alternative would be similar to Baseline 
Conditions. 
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Reducing releases from Lake Mendocino for the No Project 2 Alternative would be a benefit 
temperatures in the reservoir as it would result in an increase in late summer storage levels, 
resulting in a retention of the cold water pool for longer in the season than currently occurs.  
Longer retention of the cold water pool at Lake Mendocino would also benefit overall water 
quality in the Upper Russian River and would not degrade current water quality conditions, but 
would merely shift the timing of water quality changes associated with the annual turnover and 
mixing of Lake Mendocino waters. As such, changes to temperatures or dissolved oxygen 
concentrations compared to Baseline Conditions would not result in a violation of water quality 
standards or waste discharge requirements or otherwise substantially degrade water quality and 
therefore no impact is associated with the No Project 2 Alternative. 

Lower Russian River 
Under the No Project 2 Alternative modeled temperatures would be slightly lower than Baseline 
Conditions from August to October and similar to Baseline Conditions the rest of the year in the 
Lower Russian River, including the Estuary.  Refer to Appendix G, for temperature modeling 
results for the No Project 2 Alternative.  Under the No Project 2 Alternative modeled dissolved 
oxygen concentrations would be slightly higher than Baseline Conditions during the mid to late 
summer and would be similar to Baseline Conditions the rest of the year.  As such, there would 
be a slight improvement for temperatures and dissolved oxygen concentrations that would 
provide a benefit and would not result in a violation of water quality standards or waste 
discharge requirements or otherwise substantially degrade water quality and therefore no 
impact is associated with the No Project 2 Alternative. 

Dry Creek 
Under the No Project 2 Alternative, the modeled temperature and dissolved oxygen content of 
water being released from Lake Sonoma at the Warm Springs Dam Outlet would remain similar 
to Baseline Conditions.  Refer to Appendix G, for temperature modeling results for the No 
Project 2 Alternative.  The modeled temperature and dissolved oxygen concentrations would be 
similar to Baseline Conditions at all of the Dry Creek modeled nodes.  As such, there would be 
no change for temperatures or dissolved oxygen concentrations compared to Baseline 
Conditions that could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality and therefore no impact is 
associated with the No Project 2 Alternative.   

Proposed Project 

Upper Russian River  
Under the Proposed Project, the modeled temperature of water being released from Lake 
Mendocino at the Coyote Valley Dam Outlet would be lower than Baseline Conditions from May 
through October and slightly higher from November through March.  Refer to Appendix G, for 
temperature modeling results for the Proposed Project.  Temperatures under the Proposed 
Project would be slightly higher at the downstream modeled nodes from April to July down to 
the Hopland node than Baseline Conditions, but would be several degrees cooler during the 
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second half of the summer into October when seasonal temperatures are typically highest.  
Temperatures under the Proposed Project would be slightly higher at the Cloverdale, 
Geyserville and Healdsburg nodes during the late spring leading into summer than Baseline 
Conditions, but would also be slightly cooler during the latter half of summer into October. 

Under the Proposed Project, the modeled dissolved oxygen concentration of water being 
released from Lake Mendocino at the Coyote Valley Dam Outlet would be higher than Baseline 
Conditions from June to September. The turnover of the lake would occur slightly later in the 
season than Baseline Conditions resulting in the recovery of dissolved oxygen concentrations 
occurring slightly later in the season than Baseline Conditions, however overall DO 
concentrations would remain higher under the Proposed Project prior to the turnover event than 
would occur under Baseline Conditions.  This pattern would continue downstream to the 
Healdsburg modeling node with slightly lower dissolved oxygen concentrations in late spring to 
early summer, but higher dissolved oxygen concentrations in the latter half of the summer 
leading into fall. 

Reducing releases from Lake Mendocino for the Proposed Project would be benefit water 
temperatures as it would result in an increase in late summer storage levels, resulting in a 
retention of the cold water pool for longer in the season than under Baseline Conditions.  Longer 
retention of the cold water pool at Lake Mendocino would also benefit overall water quality in the 
Upper Russian River and would not degrade current water quality conditions, but would merely 
shift the timing of water quality changes associated with the annual turnover and mixing of Lake 
Mendocino waters. As such, changes to temperatures or dissolved oxygen concentrations 
compared to Baseline Conditions would not result in a violation of water quality standards or 
waste discharge requirements or otherwise substantially degrade water quality and therefore no 
impact is associated with the Proposed Project.   

Lower Russian River 
Under the Proposed Project modeled temperatures would be slightly lower than Baseline 
Conditions from July through October and similar to Baseline Conditions the rest of the year in 
the Lower Russian River, including the Estuary.  Refer to Appendix G, for temperature modeling 
results for the Proposed Project.  Under the Proposed Project modeled dissolved oxygen 
concentrations would be slightly higher than Baseline Conditions during the mid to late summer 
and would be similar to Baseline Conditions the rest of the year.  As such, there would be a 
slight improvement for temperatures and dissolved oxygen concentrations that would provide a 
benefit and would not result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality and therefore no impact is 
associated with the Proposed Project. 

Dry Creek 
Under the Proposed Project, the modeled temperature and dissolved oxygen content of water 
being released from Lake Sonoma at the Warm Springs Dam Outlet would remain similar to 
Baseline Conditions.  Refer to Appendix G, for temperature modeling results for the Proposed 
Project.  The modeled temperature at the downstream nodes would be slightly higher during the 
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month of June and slightly lower during the month of August, but remain similar the rest of the 
year compared to Baseline Conditions.  Modeled dissolved oxygen concentrations would be 
similar compared to Baseline Conditions at all of the Dry Creek modeled nodes.  As such, there 
would be no change for temperatures or dissolved oxygen concentrations compared to Baseline 
Conditions that could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality and therefore no impact is 
associated with the Proposed Project.   

Impact 4.2-4. Changes to minimum instream flows could result in a violation of 
water quality standards or waste discharge requirements or otherwise degrade 
water quality relating to biostimulatory substances in the Russian River. 
(Significant and Unavoidable) 

High concentrations of biostimulatory substances including nitrogen, phosphorus, and algae 
(chlorophyll-a) could have a negative effect on water quality in the Russian River, including the 
Estuary.  High levels of nutrients can contribute to excessive algal growth in river and streams, 
causing nuisance conditions which can affect dissolved oxygen, pH, and temperature and the 
overall quality of aquatic habitat.  Excessive algal growth can affect the aesthetics of the river 
negatively impacting contact and non-contact recreation.  Excessive algal growth can also 
contribute to the proliferation of blue-green algae, which in turn can pose a risk to contact 
recreation through the release of cyanotoxins into the water column.  

During the process of developing statewide criteria for biostimulatory substances, the SWRCB 
has found that a given concentration of nitrogen and phosphorus does not consistently result in 
nuisance conditions in a given stream, and concluded that a single nutrient concentration 
threshold is not appropriate for identifying when nuisance conditions may be occurring.  As a 
result, the SWRCB began developing criteria for algal biomass concentrations that can cause 
nuisance conditions.  Ultimately, this algal biomass concentration would then be used in 
individual streams to identify site specific nutrient concentration thresholds and potentially 
chlorophyll-a concentrations that may indicate when a nuisance condition is occurring.  An algal 
biomass threshold was developed using data from rivers and streams throughout the state, 
however there is no algal mass data from the Russian River that can be used to analyze the 
Proposed Project and the No Project 1 and No Project 2 Alternatives against the Baseline 
Condition.   

There is no simulation model available for the Russian River that can adequately simulate algal 
biomass or nutrient and chlorophyll-a concentrations under a range of different flows.  In the 
absence of an available model, total nitrogen, total phosphorus and chlorophyll-a data will be 
relied upon to analyze the Proposed Project and the No Project 1 and No Project 2 Alternatives 
against the Baseline Condition for potential changes to impacts in the Russian River. 

Dry Creek is not included on the 303(d) List as impaired for biostimulatory substances and is not 
currently considered to be impaired for biostimulatory substances, therefore no impacts to Dry 
Creek are anticipated for the Proposed Project and the No Project 1 and No Project 2 
Alternatives.  
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Upper Russian River Biostimulatory Substance Conditions 
The Upper Russian River has been divided into two sections for the purposes of the 
biostimulatory substances analysis: the Mendocino County section which includes monitoring 
sites in Hopland and at Comminsky Station north of Cloverdale, and the Sonoma County 
section which includes Jimtown in Alexander Valley and Digger’s Bend in Healdsburg.  This 
division into two sections was done to more accurately reflect differences in nutrient and 
chlorophyll-a conditions that have been observed in the Upper Russian River.   

Sampling for nutrients and chlorophyll-a was conducted in the Upper Russian River at four 
USGS gaging stations in 2010, 2012, and 2013.  Upper Russian River data was collected during 
minimum instream flows in 2010 and 2012 that are similar to the Baseline Condition instream 
flows and conditions that could occur under the No Project 1 Alternative instream flows (Table 
4.2-3).  Although the period of record for Baseline Conditions includes the years 2006 through 
2014, Upper Russian River instream flows during 2013 and 2014 were reduced through a 
TUCO and are similar to the Proposed Project and No Project 2 Alternative instream flows 
(Table 4.2-3).  Therefore, the 2013 and 2014 data collected during instream flows similar to the 
Proposed Project and No Project 2 Alternative were analyzed against the data collected in 2010 
and 2012 (with instream flows similar to the Baseline Condition) to identify potential impacts.  
The No Project 1 Alternative instream flows are similar to Baseline Condition instream flows, 
therefore the data collected in 2010 and 2012 will be analyzed for potential changes from 
Baseline Conditions.   

Median and mean total nitrogen and total phosphorus concentrations were observed to be 
higher in the Hopland and Comminsky area than in the Jimtown and Digger Bend area for all 
three years (Table 4.2-3).  The highest median and mean values for total nitrogen in the 
Hopland and Comminsky area occurred during 2012, with instream flows similar to the Baseline 
Condition and No Project 1 Alternative.  Median total phosphorus concentrations in the Hopland 
and Comminsky area were the same all three years, however the mean concentration was 
observed to be highest in 2010, with instream flows similar to the Baseline Condition and No 
Project 1 Alternative.  Median and mean algal concentrations measured as chlorophyll-a in the 
water column were highest during 2013, with instream flows similar to the Proposed Project and 
No Project 2 Alternative.  Overall, nutrient concentrations were fairly consistent in the Hopland 
area between the three years, with elevated levels of nitrogen and phosphorus exceeding the 
USEPA recommended concentrations of 0.38 mg/L for nitrogen and 0.022 mg/L for phosphorus 
in streams occurring in Aggregate Ecoregion III.   

There were some measureable differences in chlorophyll-a concentrations between the years.  
Exceedances of the USEPA recommended concentration of 0.0017 mg/L were observed to 
occur in 2010 (similar to Baseline and No Project 1) and 2013 (similar to the Proposed Project 
and No Project 2), but were not observed to occur in 2012, which also had instream flows 
similar to the Baseline Condition and No Project 1 Alternative (Table 4.2-3).
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Table 4.2-3.  Annual Nutrient and chlorophyll-a Concentrations at USGS Russian River near 
Hopland (USGS 11463980), USGS Russian River near Cloverdale (Comminsky) (USGS 111463000), 
USGS Russian River at Jimtown (USGS11463682), and USGS Russian River at Digger Bend near 
Healdsburg (USGS 11463980) stream gages for the years 2010, 2012, and 2013.  Bold values 
represent exceedances of the USEPA recommended criteria for total nitrogen, total phosphorus, 
and chlorophyll-a.  

Median 
(mg/L)

Mean 
(mg/L)

Median 
(mg/L)

Mean 
(mg/L)

Median 
(mg/L)

Mean 
(mg/L)

Median 
(cfs)

Mean 
(cfs)

Range 
(cfs)

2010 Hopland, 
Comminsky 0.41 0.43 0.053 0.063 0.0014 0.0029 174 274 158 - 749 8

2012 Hopland, 
Comminsky 0.48 0.49 0.053 0.061 0.0016 0.0015 156 154 121 - 183 42

2013 Hopland, 
Comminsky

0.43 0.43 0.055 0.061 0.0028 0.0031 116 112 82 - 137 44

2010
Jimtown, 

Digger 
Bend

0.26 0.27 0.022 0.021 0.00092 0.0011 158 174 135 - 246 8

2012
Jimtown, 

Digger 
Bend

0.31 0.33 0.014 0.018 0.00056 0.00071 137 144 115 - 240 41

2013
Jimtown, 

Digger 
Bend

0.28 0.27 0.014 0.016 0.0011 0.0014 95 95 75 - 121 43

* USGS 11462500 Russian River near Hopland, USGS 11463000 Russian River near Cloverdale (Comminsky), USGS 11463680 
   Russian River at Jimtown, and USGS 11463980 Russian River at Digger Bend near Healdsburg stream gage stations.
** Flow was measured at the USGS stream gage stations.

Total 
Sample 
Events

Year Stations 
Sampled* 

Total Nitrogen Total Phosphorus Chlorophyll-a  Flow**  

 

Differences in median and mean chlorophyll-a concentrations between the years can be the 
product of various external factors including weather and air temperatures, and additional 
sampling and analysis would need to be conducted to account for those external factors.  
However, it does appear that biostimulatory conditions could be occurring with instream flows 
similar to the Baseline Condition and the Proposed Project and the No Project 1 and No Project 
2 Alternatives.   

Median and mean total nitrogen and total phosphorus concentrations in the Jimtown and Digger 
Bend area were lower than in the Hopland and Comminsky area (Table 4.2-3).  The highest 
median and mean values for total nitrogen at Jimtown and Digger Bend occurred during 2012, 
with instream flows similar to the Baseline Condition and No Project 1 Alternative.  The highest 
median and mean values for total phosphorous at Jimtown and Digger Bend occurred in 2010, 
with instream flows similar to the Baseline Condition and No Project 1 Alternative.   

The highest median and mean values for chlorophyll-a occurred in 2013 at Jimtown and Digger 
Bend, with instream flows similar to the Proposed Project and No Project 2 Alternative instream 
flows (Table4.2-3).  However, median and mean chlorophyll-a concentrations did not exceed the 
USEPA recommended concentration in any of the three years.  Likewise, median and mean 
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total nitrogen concentrations at Jimtown and Digger Bend did not exceed the USEPA 
recommended concentrations in any of the three years. The median value for total phosphorus 
at Jimtown and Digger Bend did match the USEPA recommended criteria of 0.22 mg/L in 2010, 
with instream flows similar to the Baseline Condition and No Project 1 Alternative, however the 
mean value was just below the USEPA recommended criteria (Table 4.2-3).   

Dissolved oxygen data was collected at the USGS Hopland stream gage and at the USGS 
Digger Bend stream gage under a variety of instream flows during Baseline Conditions (2006 to 
2014) and in 2015 that are similar to the Proposed Project and the No Project 1 and No Project 
2 Alternative minimum instream flow requirements.  Data collected during instream flows that 
are similar to the Proposed Project and the No Project 1 and No Project 2 Alternatives was then 
analyzed against data collected during instream flows similar to the Baseline Condition for 
potential changes.  

DO concentrations at Hopland and Digger Bend fluctuate on a daily, seasonal, and yearly basis.  
DO concentrations tend to be higher during wet season months (November through April) when 
water temperatures are cooler, and the level of primary production and respiration associated 
with plant and algal growth decline.  The availability of nutrients in the water column can also 
affect DO concentrations.  These nutrients can accumulate in standing water during an 
extended period of time and contribute to biostimulatory conditions.  These conditions can 
promote excessive plant and algal growth that can alter the concentration of DO through 
photosynthesis and respiration.   

Although water temperatures at Hopland are generally cooler than at Jimtown during the dry 
season, both stations were observed to have seasonally depressed DO concentrations as well 
as supersaturation conditions during the period of Record for Baseline Conditions and in 2014 
and 2015, with instream flows similar to the Proposed Project and No Project 2 Alternative 
instream flows (Figure 4.2-9 and 4.2-10).  Supersaturated DO concentrations can be caused by 
excessive plant and algal growth during photosynthesis in which excess oxygen is produced 
and released into the water column typically during the daytime.  Whereas depressed DO 
concentrations can be the result of excessive plant and algal respiration and decomposition 
when oxygen in the water column is consumed typically at night.  Consequently, it does appear 
that biostimulatory conditions could be occurring with instream flows similar to the Baseline 
Condition and the Proposed Project and the No Project 1 and No Project 2 Alternatives.   
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Figure 4.2-9. Daily Maximum and Minimum Dissolved Oxygen Concentrations at USGS Russian 
River near Hopland stream gage (USGS 11462500) between 2006 and 2015. 
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Figure 4.2-10. Daily Maximum and Minimum Dissolved Oxygen Concentrations at USGS Russian 
River at Digger Bend near Healdsburg stream gage (USGS 11463980) between 2006 and 2015. 
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Lower Russian River Biostimulatory Conditions 
Lower Russian River data was collected under a variety of instream flows during Baseline 
Conditions (2006 to 2014) and in 2015 that are similar to the Proposed Project and the No 
Project 1 and No Project 2 Alternative minimum instream flow requirements.  .  Although the 
period of record for Baseline Conditions includes the years 2006 through 2014, Lower Russian 
River instream flows during 2013 and 2014 were reduced through a TUCO and are similar to 
the Proposed Project and No Project 2 Alternative instream flows.  As such, the 2013 and 2014 
data was analyzed with data collected in 2015 during reduced TUCO minimum instream flows 
(that are similar to conditions that could occur under the Proposed Project and the No Project 2 
Alternative) against the data collected in 2010, 2011, and 2012 during instream flows that are 
similar to the Baseline Condition to identify potential impacts.  The No Project 1 Alternative 
instream flows are similar to Baseline Condition instream flows, therefore the data collected in 
2010, 2011, and 2012 were analyzed for potential changes from Baseline Conditions.   

Estuaries are complex, dynamic ecosystems, normally experiencing changes between seasons, 
between years, and between different places in the same estuary.  For an evaluation of the 
potential effects to the water quality in the Russian River Estuary due to minimum instream flow 
changes in the Lower Russian River, when anticipating future conditions, the determination of 
significance is compared to Baseline Conditions.  Under Baseline Conditions, water depth, 
temperature, and salinity, as well as other water quality parameters, fluctuate at varying degrees 
and continuously across a wide range of values and flows into the Estuary and are dependent in 
large part on the strength of the tidal cycle during open conditions and the frequency, timing, 
and duration of river mouth closures, as well as the presence of external factors including 
potential pollutants along the near shore line that are inundated during river mouth closures.  
The shift from an estuary to lagoon conditions and resultant changes to water quality conditions 
in the underlying saline layer and overlying freshwater layer typically begin to occur within hours 
after river mouth closure and are not dependent on dry season minimum instream flow rates.  
Therefore, because lagoon conditions in the Estuary are part of the Baseline Condition, 
changes to minimum instream flows would have the greatest effect on biostimulatory 
substances during open river mouth conditions. 

Total nitrogen concentrations in the Lower Russian River were observed to remain below 
USEPA recommended criteria during all years with instream flows similar to Baseline Conditions 
and the Proposed Project and No Project 1 and No Project 2 Alternatives.  The highest median 
and mean total nitrogen concentrations in the Lower Russian River occurred in 2011 with 
instream flows similar to Baseline Condition and the No Project 1 Alternative instream flows 
(Table 4.2-4).  Total phosphorus concentrations in the Lower Russian River were observed to 
exceed the USEPA recommended criteria during all years with instream flows similar to 
Baseline Conditions and the Proposed Project and No Project 1 and No Project 2 Alternatives.  
In addition, the highest median and mean total phosphorus concentrations occurred in 2011 
with instream flows similar to Baseline Condition and the No Project 1 Alternative instream flows 
(Table 4.2-4).  The highest median and mean values for chlorophyll-a in the Lower Russian 
River occurred in 2011, with instream flows similar to Baseline Condition and the No Project 1 
Alternative instream flows (Table4.2-4).  However, median and mean chlorophyll-a 
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concentrations did not exceed the USEPA recommended concentration in any of the three 
years. 

Table 4.2-4.  Annual Nutrient and chlorophyll-a Concentrations at USGS Russian River near 
Hacienda stream gage (USGS 11467000), Vacation Beach, Monte Rio, Patterson Point, Casini 
Ranch, and Duncans Mills for the years 2010 through 2015.  Bold values represent exceedances of 
the USEPA recommended criteria for total nitrogen, total phosphorus, and chlorophyll-a.  

Median 
(mg/L)

Mean 
(mg/L)

Median 
(mg/L)

Mean 
(mg/L)

Median 
(mg/L)

Mean 
(mg/L)

Median 
(cfs)

Mean 
(cfs)

Range 
(cfs)

2010
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.25 0.25 0.032 0.034 0.00069 0.00085 172 232 146 - 660 21

2011
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.37 0.37 0.047 0.048 0.0032 0.0032 219 290 129 - 767 39

2012

Hacienda,   
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.21 0.29 0.026 0.025 0.00025 0.00068 117 137 100 - 323 69

2013

Hacienda,   
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.28 0.27 0.039 0.044 0.0012 0.0016 100 110 77 - 177 73

2014

Vacation Beach,  
Monte Rio,  

Patterson Point, 
Casini Ranch, 

0.28 0.27 0.041 0.043 0.0012 0.0014 96 102 70 - 147 76

2015

Vacation Beach,  
Monte Rio,  

Patterson Point, 
Casini Ranch, 

0.24 0.24 0.034 0.034 0.0014 0.0015 88 103 66 - 183 64

*  Measured at USGS 11467000 Russian River near Guerneville (Hacienda) stream gage station.

Stations 
Sampled¹ Year

Total 
Sample 
Events

Total Nitrogen Total Phosphorus Chlorophyll-a  Flow*  

 

Dissolved oxygen data was collected at the USGS Hacienda stream gage under a variety of 
instream flows during Baseline Conditions (2006 to 2014) and in 2015 that are similar to the 
Proposed Project and the No Project 1 and No Project 2 Alternative minimum instream flow 
requirements.  (Figure 4.2-11).  

DO concentrations at Hacienda fluctuate on a daily, seasonal, and yearly basis.  DO 
concentrations tend to be higher during wet season months (November through April) when 
water temperatures are cooler, and the level of primary production and respiration associated 
with plant and algal growth decline.  The availability of nutrients in the water column can also 
affect DO concentrations.  These nutrients can accumulate in standing water during an 
extended period of time and contribute to biostimulatory conditions.  These conditions can 
promote excessive plant and algal growth that can alter the concentration of DO through 
photosynthesis and respiration.   
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Figure 4.2-11. Daily Maximum and Minimum Dissolved Oxygen Concentrations at USGS Russian 
River near Guerneville (Hacienda) stream gage (USGS 11467000) between 2006 and 2015. 

The Hacienda station was observed to occasionally have depressed DO concentrations as well 
as supersaturation conditions during Baseline Conditions and in 2015, with instream flows 
similar to the Proposed Project and the No Project 1 and No Project 2 alternatives (Figure 4.2-
11).  Supersaturated DO concentrations can be caused by excessive plant and algal growth 
during photosynthesis in which excess oxygen is produced and released into the water column 
typically during the daytime.  Whereas depressed DO concentrations can be the result of 
excessive plant and algal respiration and decomposition when oxygen in the water column is 
consumed typically at night.  Consequently, it does appear that biostimulatory conditions could 
be occurring with instream flows similar to the Baseline Condition and the Proposed Project and 
the No Project 1 and No Project 2 alternatives.   

No Project 1 Alternative 

Upper Russian River  
Under the No Project 1 Alternative, instream flows in the Upper Russian River would be similar 
to Baseline Conditions, which follow minimum instream flow requirements in the Water Agency’s 
water right permits and in the Decision 1610 Hydrologic Index.  Please refer to Chapter 3, 
“Background and Project Description”, and Chapter 4.0, “Introduction to Environmental Setting, 
Impacts and Mitigation Measures”, for a discussion of the No Project 1 Alternative.    
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The Upper Russian River at Hopland and Comminsky had elevated median and mean total 
nitrogen and total phosphorus concentrations during 2010 and 2012 that exceeded the USEPA 
recommended criteria during both years, with instream flows similar to the Baseline Condition 
(Table 4.2.3).  The mean chlorophyll-a concentration exceeded the USEPA recommended 
criteria in 2010, with instream flows similar to the Baseline Condition (Table 4.2-3).  In addition, 
DO concentrations at Hopland and Digger Bend were observed to fluctuate with both depressed 
and supersaturation DO concentrations during the Baseline Condition period of record (Figure 
4.2-9 and 4.2-10).  Although No Project 1 instream flows are similar to Baseline Conditions, 
concentrations of biostimulatory substances currently exceed USEPA recommended criteria 
under Baseline Conditions and would likely continue to exceed USEPA recommended criteria 
under the No Project 1 Alternative.  In addition, depressed and supersaturated DO 
concentrations recorded in the Upper Russian River under Baseline Conditions would likely 
continue to occur under the No Project 1 Alternative.  Therefore these continued exceedances 
of USEPA recommended criteria for biostimulatory substances could result in a violation of 
water quality standards or waste discharge requirements or otherwise substantially degrade 
water quality. There is much uncertainty about biostimulatory conditions in the Russian River.  
Elevated concentrations of biostimulatory substances exist under Baseline Conditions.  Given 
these uncertainties, implementation of the No Project 1 Alternative could result in an impact on 
water quality related to biostimulatory conditions and as such, the impact could be significant 
and unavoidable.  

Lower Russian River  
Under the No Project 1 Alternative, instream flows in the Lower Russian River, including the 
Estuary, would be similar to Baseline Conditions, which follow minimum instream flow 
requirements in the Water Agency’s water right permits and in the Decision 1610 Hydrologic 
Index.  Please refer to Chapter 3, “Background and Project Description”, and Chapter 4.0, 
“Introduction to Environmental Setting, Impacts and Mitigation Measures”, for a discussion of 
the No Project 1 Alternative.   

The Lower Russian River had median and mean total phosphorus concentrations that exceeded 
the USEPA recommended criteria during all years with flows similar to the Baseline Condition 
(Table4.2-4).  The median and mean chlorophyll-a concentration exceeded the USEPA 
recommended criteria in 2011 during the Baseline Condition period of record.  In addition, DO 
concentrations Lower Russian River were observed to fluctuate with both depressed and 
supersaturation DO concentrations during the Baseline Condition period of record (Figure 4.2-
11).  Although No Project 1 instream flows are similar to Baseline Conditions, concentrations of 
biostimulatory substances currently exceed USEPA recommended criteria under Baseline 
Conditions and would likely continue to exceed USEPA recommended criteria under the No 
Project 1 Alternative.  In addition, occasional depressed and supersaturated DO concentrations 
recorded in the Lower Russian River under Baseline Conditions would likely continue to occur 
under the No Project 1 Alternative.  Therefore these continued exceedances of USEPA 
recommended criteria for biostimulatory substances could result in a violation of water quality 
standards or waste discharge requirements or otherwise substantially degrade water quality.  
There is much uncertainty about biostimulatory conditions in the Russian River.  Elevated 
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concentrations of biostimulatory substances exist under Baseline Conditions.  Given these 
uncertainties, implementation of the No Project 1 Alternative could result in an impact on water 
quality related to biostimulatory conditions and as such, the impact could be significant and 
unavoidable.   

No Project 2 Alternative 

Upper River 
Under the No Project 2 Alternative, instream flows in the Upper Russian River would be similar 
to instream flows recorded in the Upper River in 2013 (Table 4.2-3).  Please refer to Chapter 3, 
“Background and Project Description”, and Chapter 4.0, “Introduction to Environmental Setting, 
Impacts and Mitigation Measures”, for a discussion of the No Project 2 Alternative.   

The Upper Russian River at Hopland and Comminsky had elevated median and mean total 
nitrogen and total phosphorus concentrations during 2013 that exceeded the USEPA 
recommended criteria, with instream flows similar to the No Project 2 Alternative (Table 4.2.3).  
The median and mean chlorophyll-a concentration also exceeded the USEPA recommended 
criteria in 2013 (Table 4.2-3).  In addition, DO concentrations at Hopland and Digger Bend were 
observed to fluctuate with both depressed and supersaturation DO concentrations during 2013, 
with inflows similar to the No Project 2 Alternative (Figure 4.2-9 and 4.2-10).  Concentrations of 
biostimulatory substances exceeded the USEPA recommended criteria in 2013, and would 
likely continue to exceed USEPA recommended criteria under the No Project 2 Alternative.  In 
addition, depressed and supersaturated DO concentrations recorded in the Upper Russian 
River during 2013 would likely continue to occur under the No Project 2 Alternative.  Therefore 
these continued exceedances of USEPA recommended criteria for biostimulatory substances 
could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality.  There is much uncertainty about biostimulatory 
conditions in the Russian River.  Elevated concentrations of biostimulatory substances exist 
under Baseline Conditions.  Given these uncertainties, implementation of the No Project 2 
Alternative could result in an impact on water quality related to biostimulatory conditions and as 
such, the impact could be significant and unavoidable. 

Lower River 
Under the No Project 2 Alternative, instream flows in the Lower Russian River, including the 
Estuary, would be similar to instream flows recorded in the Lower Russian River in 2013 (Table 
4.2-4).  Please refer to Chapter 3, “Background and Project Description”, and Chapter 4.0, 
“Introduction to Environmental Setting, Impacts and Mitigation Measures”, for a discussion of 
the No Project 2 Alternative.   

The Lower Russian River had elevated median and mean total phosphorus concentrations 
during 2013, 2014, and 2015 that exceeded the USEPA recommended criteria, with instream 
flows similar to the No Project 2 Alternative (Table 4.2.4).  The median and mean chlorophyll-a 
concentration did not exceed the USEPA recommended criteria in 2013, 2014, or 2015 (Table 
4.2-4).  However, DO concentrations at Hacienda were observed to fluctuate with both 
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depressed and supersaturation DO concentrations during 2013, 2014, and 2015 with inflows 
similar to the No Project 2 Alternative (Figure 4.2-11).  Concentrations of biostimulatory 
substances exceeded the USEPA recommended criteria for all three years, and would likely 
continue to exceed USEPA recommended criteria under the No Project 2 Alternative.  In 
addition, depressed and supersaturated DO concentrations recorded in the Lower Russian 
River during 2013, 2014, and 2015 would likely continue to occur under the No Project 2 
Alternative.  Therefore these continued exceedances of USEPA recommended criteria for 
biostimulatory substances could result in a violation of water quality standards or waste 
discharge requirements or otherwise substantially degrade water quality.  There is much 
uncertainty about biostimulatory conditions in the Russian River.  Elevated concentrations of 
biostimulatory substances exist under Baseline Conditions.  Given these uncertainties, 
implementation of the No Project 2 Alternative could result in an impact on water quality related 
to biostimulatory conditions and as such, the impact could be significant and unavoidable. 

Proposed Project 

Upper Russian River  
Under the Proposed Project, instream flows in the Upper Russian River would be similar to 
instream flows recorded in the Upper River in 2013 (Table 4.2-3).  Please refer to Chapter 3, 
“Background and Project Description”, and Chapter 4.0, “Introduction to Environmental Setting, 
Impacts and Mitigation Measures”, for a discussion of the Proposed Project.   

The Upper Russian River at Hopland and Comminsky had elevated median and mean total 
nitrogen and total phosphorus concentrations during 2013 that exceeded the USEPA 
recommended criteria, with instream flows similar to the Proposed Project (Table 4.2.3).  The 
median and mean chlorophyll-a concentration also exceeded the USEPA recommended criteria 
in 2013 (Table 4.2-3).  In addition, DO concentrations at Hopland and Digger Bend were 
observed to fluctuate with both depressed and supersaturation DO concentrations during 2013, 
with inflows similar to the Proposed Project (Figure 4.2-9 and 4.2-10).  Concentrations of 
biostimulatory substances exceeded the USEPA recommended criteria in 2013, and would 
likely continue to exceed USEPA recommended criteria under the Proposed Project.  In 
addition, depressed and supersaturated DO concentrations recorded in the Upper Russian 
River during 2013 would likely continue to occur under the Proposed Project.  Therefore these 
continued exceedances of USEPA recommended criteria for biostimulatory substances could 
result in a violation of water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality.  There is much uncertainty about biostimulatory conditions 
in the Russian River.  Elevated concentrations of biostimulatory substances exist under 
Baseline Conditions.  Given these uncertainties, implementation of the Proposed Project could 
result in an impact on water quality related to biostimulatory conditions and as such, the impact 
could be significant and unavoidable. 

Lower Russian River 
Under the Proposed Project, instream flows in the Lower Russian River, including the Estuary, 
would be similar to instream flows recorded in the Lower Russian River in 2013 (Table 4.2-4).  
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Please refer to Chapter 3, “Background and Project Description”, and Chapter 4.0, “Introduction 
to Environmental Setting, Impacts and Mitigation Measures”, for a discussion of the Proposed 
Project.   

The Lower Russian River had elevated median and mean total phosphorus concentrations 
during 2013, 2014, and 2015 that exceeded the USEPA recommended criteria, with instream 
flows similar to the Proposed Project (Table 4.2.4).  The median and mean chlorophyll-a 
concentration did not exceed the USEPA recommended criteria in 2013, 2014, or 2015 (Table 
4.2-4).  However, DO concentrations at Hacienda were observed to fluctuate with both 
depressed and supersaturation DO concentrations during 2013, 2014, and 2015 with inflows 
similar to the Proposed Project (Figure 4.2-11).  Concentrations of biostimulatory substances 
exceeded the USEPA recommended criteria for all three years, and would likely continue to 
exceed USEPA recommended criteria under the Proposed Project.  In addition, depressed and 
supersaturated DO concentrations recorded in the Lower Russian River during 2013, 2014, and 
2015 would likely continue to occur under the Proposed Project.  Therefore these continued 
exceedances of USEPA recommended criteria for biostimulatory substances could result in a 
violation of water quality standards or waste discharge requirements or otherwise substantially 
degrade water quality.  There is much uncertainty about biostimulatory conditions in the Russian 
River.  Elevated concentrations of biostimulatory substances exist under Baseline Conditions.  
Given these uncertainties, implementation of the Proposed Project could result in an impact on 
water quality related to biostimulatory conditions and as such, the impact could be significant 
and unavoidable. 

Mitigation Measure 4.2-4: None Available. 

Impact 4.2-5. Changes to minimum instream flows could result in a violation of 
water quality standards or waste discharge requirements or otherwise degrade 
water quality relating to bacteria in the Russian River. (No Impact) 

Dry Creek is not included on the 303(d) List as impaired for bacteria, and is not currently 
considered to be impaired for bacteria, therefore no impacts to Dry Creek are anticipated for the 
Proposed Project and the No Project 1 and No Project 2 Alternatives.   

Upper Russian River Bacteria 
E. coli grab sampling was conducted in the Upper Russian River at four USGS gaging stations 
in 2012 and 2013.  Upper Russian River E. coli data was collected during minimum instream 
flows in 2012 that are similar to the Baseline Condition instream flows and conditions that could 
occur under the No Project 1 Alternative instream flows (Table 4.2-5).  Although the period of 
record for Baseline Conditions includes the years 2006 through 2014, Upper Russian River 
instream flows during 2013 were reduced through a TUCO and are similar to the Proposed 
Project and No Project 2 Alternative instream flows (Table 4.2-5).  Therefore, the 2013 E. coli 
data collected during instream flows similar to the Proposed Project and No Project 2 Alternative 
were analyzed against the data collected in 2012 (with instream flows similar to the Baseline 
Condition) to identify potential impacts.  The No Project 1 Alternative instream flows are similar 
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to Baseline Condition instream flows, therefore the data collected in 2012 will be analyzed for 
potential changes from Baseline Conditions.   

Maximum E. coli concentrations were observed to remain below the CDPH recommended 
concentrations for freshwater beaches during 2012 at all monitoring stations, with instream 
flows similar to Baseline Condition and the No Project Alternative instream flows (Table 4.2-5). 
Maximum E. coli concentrations were also observed to remain below the CDPH recommended 
concentrations for freshwater beaches during 2013 at all monitoring stations, with instream 
flows similar to the Proposed Project and No Project 2 Alternative instream flows (Table4.2-5). 

Table 4.2-5.  Annual Escherichia coli (E. coli) Concentrations at USGS Russian River near Hopland 
(USGS 11463980), USGS Russian River near Cloverdale (Comminsky) (USGS 111463000), USGS 
Russian River at Jimtown (USGS11463682), and USGS Russian River at Digger Bend near 
Healdsburg (USGS 11463980) stream gages for the years 2012 and 2013.  Bold values represent 
exceedances of the CDPH Guidelines of 235 MPN for E. coli.  

Median 
MPN

Mean 
MPN

Min 
MPN

Max 
MPN

Percent 
Exceedance

Median 
(cfs)

Mean 
(cfs)

Range 
(cfs)

2012 Hopland, 
Comminsky

51.2 52.2 16.1 93.3 0.0 156 154 121 - 183 42

2013 Hopland, 
Comminsky

67.0 65.8 19.1 187.2 0.0 115 111 82 - 137 43

2012 Jimtown, 
Digger Bend

8.6 11.0 3.1 30.9 0.0 137 144 115 - 240 41

2013 Jimtown, 
Digger Bend

10.9 18.5 3.0 224.7 0.00 95 95 76 - 121 43

* USGS 11462500 Russian River near Hopland, USGS 11463000 Russian River near Cloverdale (Comminsky), USGS 11463680 
   Russian River at Jimtown, and USGS 11463980 Russian River at Digger Bend near Healdsburg stream gage stations.
** Flow was measured at the USGS stream gage stations.

Year Stations 
Sampled* 

Escherichia coli (E. coli) Flow**  Total 
Samples 
Collected

 

Lower Russian River Bacteria 
Lower Russian River E. coli data was collected under a variety of instream flows during 
Baseline Conditions (2006 to 2014) and in 2015 that are similar to the Proposed Project and the 
No Project 1 and No Project 2 Alternative minimum instream flow requirements (Table 4.2-6).  
Again, although the period of record for Baseline Conditions includes the years 2006 through 
2014, Lower Russian River instream flows during 2013 and 2014 were reduced through a 
TUCO and are similar to the Proposed Project and No Project 2 Alternative instream flows 
(Table 4.2-6).  As such, the 2013 and 2014 E. coli data was analyzed with data collected in 
2015 during reduced TUCO minimum instream flows (that are similar to conditions that could 
occur under the Proposed Project and the No Project 2 Alternative) against the data collected in 
2009, 2011, and 2012 during instream flows that are similar to the Baseline Condition to identify 
potential impacts.  The No Project 1 Alternative instream flows are similar to Baseline Condition 
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instream flows, therefore the data collected in 2009, 2011, and 2012 were analyzed for potential 
changes from Baseline Conditions.   

Estuaries are complex, dynamic ecosystems, normally experiencing changes between seasons, 
between years, and between different places in the same estuary.  For an evaluation of the 
potential effects to the water quality in the Russian River Estuary due to minimum instream flow 
changes in the Lower Russian River, when anticipating future conditions, the determination of 
significance is compared to Baseline Conditions.  Under Baseline Conditions, water depth, 
temperature, and salinity, as well as other water quality parameters, fluctuate at varying degrees 
and continuously across a wide range of values and flows into the Estuary and are dependent in 
large part on the strength of the tidal cycle during open conditions and the frequency, timing, 
and duration of river mouth closures, as well as the presence of external factors including 
potential pollutants along the near shore line that are inundated during river mouth closures.  
The shift from an estuary to lagoon conditions and resultant changes to water quality conditions 
in the underlying saline layer and overlying freshwater layer typically begin to occur within hours 
after river mouth closure and are not dependent on dry season minimum instream flow rates.  
Therefore, because lagoon conditions in the Estuary are part of the Baseline Condition, 
changes to minimum instream flows would have the greatest effect on bacteria during open river 
mouth conditions.  In addition, in the absence of water quality standards or recommended 
criteria for bacteria in estuarine environments, changes from Baseline Conditions to E. coli 
concentrations observed in the upper freshwater portion of the estuary were considered 
indicative of potential changes to E. coli concentrations in the lower more saline portion of the 
Estuary during open conditions. 

Several exceedances of the CDPH recommended freshwater E. coli concentration of 235 MPN 
have been recorded in the backwater area during late summer and early fall river mouth 
closures when the shoreline becomes inundated, often capturing previously deposited animal 
waste.  These closures often overlap with the removal of summer recreational dams that appear 
to influence bacterial concentrations as well. 

These elevated E. coli values occur under normal Baseline Condition instream flows and 
reduced TUCO flows that are similar to Proposed Project and No Project 2 Alternative instream 
flows.  Therefore this represents a Baseline Condition that occasionally occurs during Baseline 
instream flows and is anticipated to continue to occasionally occur under the Proposed Project 
and the No Project 1 and No Project 2 Alternatives.  Therefore, no change over Baseline 
Conditions is anticipated as a result of the Proposed Project. 

Maximum E. coli concentrations were observed to remain below the CDPH recommended 
concentrations for freshwater beaches during 2009, 2011, and 2012 at all monitoring stations 
during open river mouth conditions, with instream flows similar to Baseline Condition and the No 
Project Alternative instream flows (Table 4.2-6). Maximum E. coli concentrations were also 
observed to remain below the CDPH recommended concentrations for freshwater beaches 
during 2013, 2014, and 2015 at all monitoring stations during open river mouth conditions, with 
instream flows similar to the Proposed Project and No Project 2 Alternative instream flows 
(Table 4.2-6).
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Table 4.2-6.  Annual Escherichia coli (E. coli) Concentrations at USGS Russian River near 
Hacienda stream gage (USGS 11467000), Vacation Beach, Monte Rio, Patterson Point, Casini 
Ranch, and Duncans Mills between the years 2009 and 2015.  Bold values represent exceedances 
of the USEPA recommended criteria for E. coli.  

Median 
MPN

Mean 
MPN

Min 
MPN

Max 
MPN

Percent 
Exceedance

Median 
(cfs)

Mean 
(cfs)

Range 
(cfs)

2009 Duncans Mills 31.0 31.0 20.0 41.0 0.0 106 128 65 - 234 4

2011
Monte Rio,  

Casini Ranch, 
Duncans Mills

20.0 33.1 6.2 150.0 0.0 219 290 129 - 767 39

2012

Hacienda,   
Monte Rio,  

Casini Ranch, 
Duncans Mills

9.7 12.3 0.7 47.1 0.0 117 137 82 - 323 69

2013

Hacienda,   
Monte Rio,  

Casini Ranch, 
Duncans Mills

8.5 15.5 1.0 214.3 0.0 102 110 77 - 177 69

2014

Vacation Beach,  
Monte Rio,  

Casini Ranch, 
Duncans Mills

10.0 12.4 0.7 43.5 0.0 96 102 70 - 147 76

2015

Vacation Beach,  
Monte Rio,  

Casini Ranch, 
Duncans Mills

12.1 15.4 2.0 63.7 0.0 88 103 66 - 183 64

*  Flow was measured at USGS 11467000 Russian River near Guerneville (Hacienda) stream gage station

Year Stations 
Sampled 

Escherichia coli (E. coli) Flow*   Total 
Samples 
Collected

 

No Project 1 Alternative 

Upper River 
Under the No Project 1 Alternative, instream flows in the Upper Russian River would be similar 
to Baseline Conditions, which follow minimum instream flow requirements in the Water Agency’s 
water right permits and in the Decision 1610 Hydrologic Index.  Please refer to Chapter 3, 
“Background and Project Description”, and Chapter 4.0, “Introduction to Environmental Setting, 
Impacts and Mitigation Measures”, for a discussion of the No Project 1 Alternative.    

There were no exceedances of the CDPH guidelines of 235 MPN in the Upper Russian River for 
E. coli during 2012, when instream flows were similar to Baseline Conditions and the No Project 
1 Alternative instream flows (Table 4.2-5).  Therefore, no change in E. coli concentrations is 
expected that could result in a violation water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality and there is no impact associated 
with the No Project 1 Alternative. 

Lower River 
Under the No Project 1 Alternative, instream flows in the Lower Russian River, including the 
Estuary, would be similar to Baseline Conditions, which follow minimum instream flow 
requirements in the Water Agency’s water right permits and in the Decision 1610 Hydrologic 
Index.  Please refer to Chapter 3, “Background and Project Description”, and Chapter 4.0, 
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“Introduction to Environmental Setting, Impacts and Mitigation Measures”, for a discussion of 
the No Project 1 Alternative.   

There were no exceedances of the CDPH guidelines of 235 MPN in the Lower Russian River for 
E. coli during the years 2009, 2011, and 2012, during open river mouth conditions when 
instream flows were similar to Baseline Conditions and the No Project 1 Alternative instream 
flows (Table 4.2-6).  Therefore, no change in E. coli concentrations is expected that could result 
in a violation of water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality and there is no impact associated with the No Project 1 
Alternative. 

No Project 2 Alternative 

Upper River 
Under the No Project 2 Alternative, instream flows in the Upper Russian River would be similar 
to instream flows recorded in the Upper River in 2013 (Table 4.2-5).  Please refer to Chapter 3, 
“Background and Project Description”, and Chapter 4.0, “Introduction to Environmental Setting, 
Impacts and Mitigation Measures”, for a discussion of the No Project 2 Alternative.   

There were no exceedances of the CDPH guidelines of 235 MPN in the Upper Russian River for 
E. coli during 2013, when instream flows were similar to the No Project 2 Alternative instream 
flows (Table 4.2-5).  Therefore, no change in E. coli concentrations is expected that could result 
in the violation of water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality and there is no impact associated with the No Project 2 
Alternative. 

Lower River 
Under the No Project 2 Alternative, instream flows in the Lower Russian River, including the 
Estuary, would be similar to instream flows recorded in the Lower Russian River in 2013, 2014, 
and 2015 (Table 4.2-6).  Please refer to Chapter 3, “Background and Project Description”, and 
Chapter 4.0, “Introduction to Environmental Setting, Impacts and Mitigation Measures”, for a 
discussion of the No Project 2 Alternative.   

There were no exceedances of the CDPH guidelines of 235 MPN in the Lower Russian River for 
E. coli during the years 2013, 2014, and 2015, during open river mouth conditions when 
instream flows were similar to the No Project 2 Alternative instream flows (table 4.2-6).  
Therefore, no change in E. coli concentrations is expected that could result in the violation of 
water quality standards or waste discharge requirements or otherwise substantially degrade 
water quality and there is no impact associated with the No Project 2 Alternative. 
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Proposed Project 

Upper Russian River  
Under the Proposed Project, instream flows in the Upper Russian River would be similar to 
instream flows recorded in the Upper River in 2013 (Table 4.2-5).  Please refer to Chapter 3, 
“Background and Project Description”, and Chapter 4.0, “Introduction to Environmental Setting, 
Impacts and Mitigation Measures”, for a discussion of the Proposed Project.   

There were no exceedances of the CDPH guidelines of 235 MPN in the Upper Russian River for 
E. coli during 2013, when instream flows were similar to the Proposed Project instream flows 
(Table 4.2-5).  Therefore, no change in E. coli concentrations is expected that could result in a 
violation of water quality standards or waste discharge requirements or otherwise substantially 
degrade water quality and there is no impact associated with the Proposed Project. 

Lower Russian River 
Under the Proposed Project, instream flows in the Lower Russian River, including the Estuary, 
would be similar to instream flows recorded in the Lower Russian River in 2013, 2014, and 2015 
(Table 4.2-6).  Please refer to Chapter 3, “Background and Project Description”, and Chapter 
4.0, “Introduction to Environmental Setting, Impacts and Mitigation Measures”, for a discussion 
of the Proposed Project.   

There were no exceedances of the CDPH guidelines of 235 MPN in the Lower Russian River for 
E. coli during the years 2013, 2014, and 2015, during open river mouth conditions when 
instream flows were similar to the Proposed Project instream flows (Table 4.2-6).  Therefore, no 
change in E. coli concentrations is expected that could result in a violation of water quality 
standards or waste discharge requirements or otherwise substantially degrade water quality and 
there is no impact associated with the Proposed Project. 
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4.2.5 General Plans and Consistency 
The project area includes portions of Sonoma and Mendocino counties. The following section 
lists goals, policies, and objectives related to water resources from the general plans of these 
municipalities and ends with a brief analysis discussing consistency with these plans. 

Mendocino County General Plan 
The County of Mendocino General Plan (Mendocino County 2009) sets forth the following goals, 
objectives, and policies related to watersheds, water supplies, and water quality that are 
applicable to the project: 

Resource Management Goals 
Goal RM-1 (Watersheds) Land uses, development patterns and practices that facilitate 
functional and healthy watershed ecosystems. 

 Policy RM-1:  Protect stream corridors and associated riparian habitat. 
 Policy RM-2:  Promote and participate in watershed restoration and enhancement 

projects. 
 Policy RM-3:  Work cooperatively with property owners, agencies, and organizations to 

develop and support programs that maintain the integrity of stream systems for flood 
control, aquatic habitat, and water supply. 

 Policy RM-4:  Promote and support public outreach and education programs pertaining 
to watershed and water resources stewardship. 

 Policy RM-5:  Promote and encourage land use activities that maintain or improve 
channel elevation and banks for rivers and streams in the county. 

Goal RM-2 (Water Supply) Protection, enhancement, and management of the water resources 
of Mendocino County. 

 Policy RM-6:  Promote sustainable management and conservation of the county’s water 
resources. 

 Policy RM-10:  Continue to seek and advocate for dependable water resources 
necessary to support all sectors of the economy and other beneficial uses. 

 Policy RM-11:  Work with local, state, and federal agencies and organizations to 
develop and protect water supplies in a manner that is consistent with adopted General 
Plan policies, recognizing sustainable yields and protections for the environment. 

 Policy RM-12:  Support the creation of a comprehensive plan for surface and 
groundwater resources in Mendocino County. 

 Policy RM-15:  Maximize the use of existing water supplies while proceeding with the 
development of new water supplies. 

Goal RM-3 (Water Quality) Land use development and management practices that protect or 
enhance water quality. 
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 Policy RM-22:  Support public and private programs to reduce water contamination and 
improve the water quality in county rivers and streams, specifically those which do not 
meet federal water quality standards. 

 Policy RM-23:  The County shall work with other responsible regulatory agencies to 
prevent the discharge or threatened discharge of sediment from any activity in amounts 
deleterious to beneficial uses of the water. 

Sonoma County General Plan 2020 
The Sonoma County General Plan 2020 (PRMD 2008) includes goals addressing the 
preservation of water resources in the region. The Water Resources Element of the Sonoma 
County General Plan 2020 contains the following goals, objectives, and policies that would be 
applicable to the proposed project: 

Land Use Element 
Goal LU-8:  Protect Sonoma County’s water resources on a sustainable yield basis that avoids 
long term declines in available surface and groundwater resources or water quality. 

 Objective LU-8.1:  Protect, restore, and enhance the quality of surface and groundwater 
resources to meet the needs of all beneficial uses.  

Water Resources Element 
Goal WR-1:  Protect, restore and enhance the quality of surface and groundwater resources to 
meet the needs of all beneficial uses. 

 Objective WR-1.1:  Work with the Regional Water Quality Control Boards (RWQCB) 
and interested parties in the development and implementation of RWQCB requirements. 

 Objective WR-1.2:  Avoid pollution of stormwater, water bodies and groundwater. 

The following policies, in addition to those in the Land Use and Public Facilities and Services 
Elements, shall be used to accomplish the above objectives: 

 Policy WR-1a:  Coordinate with the RWQCB, public water suppliers, Cities, Resource 
Conservation Districts, watershed groups, stakeholders and other interested parties to 
develop and implement public education programs and water quality enhancement 
activities and provide technical assistance to minimize stormwater pollution, support 
RWQCB requirements and manage related County programs.  Where appropriate, 
utilize watershed planning approaches to resolve water quality problems. 

 Policy WR1-f:  Work closely with the RWQCB, incorporated cities, public water 
suppliers, and other interested parties in the development and implementation of water 
quality plans and measures. 

 Policy WR-1k:  Seek opportunities to participate in developing programs and 
implementing projects for water quality restoration and remediation with agencies and 
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organizations such as RWQCBs, CDFG and RCDs in areas where water quality 
impairment is a concern. 

GOAL WR-3:  Encourage public water systems and their sources to provide an adequate 
supply to meet long-term needs that is consistent with adopted general plans and urban water 
management plans and that is provided in a manner that maintains water resources for other 
water users while protecting the natural environment. 

 Objective WR-3.1:  Assist public water suppliers in the collection and dissemination of 
surface and groundwater data and the assessment of available water supplies and 
protection of water quality. 

 Policy WR-3b:  Support to the extent feasible the actions and facilities needed by public 
water suppliers to supply water sufficient to meet the demands which are estimated in 
adopted master facilities plans, consistent with adopted general plans, urban water 
management plans and the sustainable yields of the available resources and in a 
manner protective of the natural environment. 

 Policy WR-3d:  Assist public water suppliers in complying with Federal and State water 
quality standards by assuring that water sources used for public water systems are not 
contaminated by land uses or pollutants in the watershed, by supporting continued study 
and monitoring of water quality, and by encouraging acquisition of critical watershed 
areas by the suppliers or the Sonoma County Agricultural Preservation and Open Space 
District. 

Consistency 
The Fish Flow Project would be consistent with the goals, objectives, and policies of the 
Mendocino County General Plan and Sonoma County General Plan because it would conserve 
and enhance surface water resources through continued maintenance of surface flows across a 
wide range of flow conditions. 
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CHAPTER 4.3 Fisheries Resources 

4.3.1 Introduction 
This chapter describes the existing fisheries resources within the area of the Proposed Project.  
Section 4.3.2, “Environmental Setting” describes the regional and project area environmental 
setting as it relates to fisheries resources.  Section 4.3.3, “Regulatory Framework” details the 
federal, state, and local laws related to fisheries resources.  Potential impacts to fisheries 
resources resulting from the Proposed Project are analyzed in Section 4.3.4, “Impact Analysis” 
in accordance with the California Environmental Quality Act (CEQA) significance criteria (CEQA 
Guidelines, Appendix G) and mitigation measures are proposed that could reduce, eliminate, or 
avoid such impacts, if feasible. 

Other impacts related to fisheries resources addressed in other chapters as follows: impacts to 
hydrology are addressed in Chapter 4.1, “Hydrology,” impacts to water quality are addressed in 
Chapter 4.2, “Water Quality,” and impacts to recreation are addressed in Chapter 4.5, 
“Recreation.” 

4.3.2 Environmental Setting 

Russian River Watershed 
The Russian River measures slightly over 100 miles in length and the watershed drains roughly 
1,485 square miles in Sonoma and Mendocino Counties. The watershed consists of a series of 
valleys surrounded by two mountainous ranges, the Mendocino Highlands to the West and the 
Mayacamas Mountains to the east.  The Santa Rosa Plain, Alexander Valley, Hopland Valley, 
Ukiah Valley, Redwood Valley, Potter Valley and other small valleys comprise about 15 percent 
of the watershed. The remainder of the watershed area is hilly to mountainous. Principal 
tributaries of the Russian River include the East Fork Russian River, Big Sulphur Creek, 
Maacama Creek, Dry Creek, Mark West Creek, and Austin Creek. 

Rainfall in the Russian River is typical of a Mediterranean climate where rain is concentrated 
during the winter months (November through March).  Significantly, for fish, the watershed 
experiences long periods when little to no rain falls (typically mid-May through mid-October).  
Rainfall is heaviest in the mountains near the coast, which receive an average of 50 to 80 
inches per year.  Mountainous areas away from the coast receive an average of 40 to 60 inches 
a year, while the lower valley areas receive 25 to 45 inches per year.   

Russian River 
Historically, the Russian River was an alluvial river that meandered across a wide floodplain 
(Florsheim and Goodwin 1993). Over the course of its meandering, the river left an ever-
changing series of side channels, sloughs, and oxbow lakes. Land use practices including dam 
construction, agriculture, gravel mining, levee construction, and timber harvest altered the 
Russian River from a dynamic meandering river to the existing straightened, incised channel. A 
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consequence of the physical changes to the river was the reduction of pool habitat and the 
increase in shallow run habitat. 

Streamflow in the Russian River has been enhanced with construction of, and import of water 
from, the Potter Valley Project (PVP).  The PVP began the era of persistent summertime flows 
in the Russian River. Prior to this point, summertime flows in the main channel were described 
as “a small trickle,” with sloughs and deep pools providing habitat for fish and other aquatic 
organisms (Florsheim and Goodwin 1995). Streamflows in the Russian River and Dry Creek 
were further enhanced with the completion of Lake Mendocino in 1958 and Lake Sonoma in 
1983. The overall affect is that streamflows in the Russian River have been augmented and 
largely stabilized compared to pre-1900 (“pre-water development”) flows. 

During the low flow season, water temperatures in the Russian River and Dry Creek are 
influenced by atmospheric conditions and releases from Coyote Valley Dam and Warm Springs 
Dam. Figure 4.3-1 presents the average daily temperature for each month at six modeled 
junctions on the mainstem Russian River (the water quality model used to develop Figure 4.3-1 
is discussed in Section 4.3.4, Methodology). Overlaying the graph is a color gradient 
representing temperature preference for rearing steelhead (dark blue equates to optimal 
conditions passing through suitable (light blue) tolerable (green) stressful (yellow) to potentially 
lethal (red).  Releases from Coyote Valley Dam heavily influenced water temperatures in the 
Upper Russian River, while atmospheric conditions control temperatures near Healdsburg. Dry 
Creek enters the mainstem Russian River at river mile 30 and cools the mainstem by up to 5.5° 
F. The river then warms again as it flows downstream towards the Russian River Estuary. 

Peak water temperatures in the Russian River occur in July, and are a response to atmospheric 
conditions. Upstream of Cloverdale, summer temperatures are modified by releases from 
Coyote Valley Dam. However, as the coldwater pool in Lake Mendocino is exhausted, 
temperatures ramp up quickly in August and September, with peak water temperatures in the 
Russian River occurring in September in response to reservoir turnover and isothermal 
conditions in Lake Mendocino.  This is described further in Chapter 4.2, “Water Quality.” 

Based on fish sampling conducted by the Water Agency and results from the water quality 
model, the Russian River provides suitable temperatures for migrating salmonids during the late 
fall through spring timeframe.  However, rearing salmonids, primarily steelhead, are limited by 
high temperatures in the river above approximately Cloverdale during the summer. 

Dry Creek  
Dry Creek is a major tributary to the Russian River. Dry Creek originates in the coastal hills 
above Hopland, California, and flows 32 miles to its confluence with the Russian River. The 
lower 13.9 miles of Dry Creek (downstream of Warm Springs Dam) flows through the relatively 
low gradient Dry Creek Valley.  The natural configuration of the stream channel in Lower Dry 
Creek has been altered over the past 150 years in response to land clearing, agricultural 
development, historic gravel mining practices, and the construction of Warm Springs Dam (see 
Inter-Fluve 2013 for a detailed description of lower Dry Creek).  Historically, summer flows in 
Dry Creek were intermittent with long stretches of creek bed with no flow.  
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Figure 4.3-1. Average summertime water temperatures at selected locations along the Russian 
River under Baseline Conditions.  Dark Blue <64.0° F; optimal temperatures for rearing steelhead. 
Light blue 64 – 68° F; suitable temperatures. Green 68 – 71.5° F; tolerable but stressful 
temperatures. Yellow/orange (71.6 – 74.9° F); very stressful temperatures, and red equals 
potentially lethal temperatures (>75° F). 

The construction of Warm Springs Dam and Lake Sonoma and subsequent releases for water 
supply results in elevated streamflows in Dry Creek during the summer period. 

Dams (Permanent and Temporary) 
There are two permanent dams and four permitted temporary dams in the Russian River 
watershed. In addition, there are an unknown number of temporary dams constructed on 
smaller tributaries. The two principal permanent dams are Coyote Valley Dam (Lake 
Mendocino) on the East Fork Russian River, and Warm Springs Dam (Lake Sonoma) on Dry 
Creek. These reservoirs are operated by the USACE for flood control and by the Water Agency 
for water supply. The four temporary summer dams include the Healdsburg Memorial Dam, the 
Water Agency’s Mirabel Inflatable Dam near Forestville, and the Johnson’s and Vacation Beach 
dams near Guerneville. The dams at Memorial, Johnson’s, and Vacation beaches provide 
recreational opportunities, while the Water Agency’s Mirabel Inflatable Dam is a water supply 
facility. The time of year that the temporary dams (excluding the Mirabel Inflatable Dam) may 
be erected is limited to June 15 through September 30 to minimize impacts to migrating 
salmonids. Each of the temporary dams is equipped with a fish ladder to allow for the passage 
of salmon and steelhead (late or early arriving fish that enter the river outside of the normal run 
timing) as well as native warm water species.  The Mirabel Inflatable Dam can be operated at 
any time of the year. Fish passage at this facility has been monitored since 2000 to insure that 
it does not inhibit the upstream or downstream migration of salmonids.  Currently, the fish ladder 
on the west side of the river is being replaced with a modern design fish ladder to improve the 
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passage of all species past the Mirabel Inflatable Dam.  The project is expected to be completed 
in 2016. 

Don Clausen Fish Hatchery and the Coyote Valley Egg Collection 
Facility 
The Don Clausen Fish Hatchery (Hatchery) is located below Warm Springs Dam, with its 
satellite facility located at the base of Coyote Valley Dam, the Coyote Valley Egg Collection 
Facility. The Hatchery facilities were built to mitigate for the loss of salmonid spawning habitat 
above Warm Springs and Coyote Valley dams. Steelhead produced at the Hatchery continue to 
support a popular recreational fishery in the Russian River. 

Adult steelhead typically return to the Hatchery facilities from January through March. The eggs 
from both facilities and the resulting young are reared for approximately one year at the Don 
Clausen Fish Hatchery. Because of the high growth rates associated with a hatchery setting, 
the juvenile steelhead are generally ready to smolt after one year, compared to wild fish that 
typically require two years to advance to the smolt stage.  The progeny of fish spawned at the 
Don Clausen Fish Hatchery are released into Dry Creek during the following spring (March and 
April). The progeny of fish from the Coyote Valley Egg Collection Facility are released into 
Russian River below Coyote Valley Dam. 

In 2001, the Russian River Coho Salmon Captive Broodstock Program (RRCSCBP) was 
initiated to enhance wild coho populations in the watershed, and to reintroduce coho back to 
streams where local populations had been extirpated.  Wild juvenile coho salmon were collected 
and reared to maturity at the Hatchery and used as broodstock.  The resultant offspring are 
reared for a short time before being released into streams that historically supported coho 
salmon. The goal of this program is to reinvigorate and/or reestablish sustainable wild coho 
salmon populations in several tributaries of the Russian River watershed. 

Aquatic Resources 

Species Composition 
A conservative total of 47 different species of fish have been reportedly captured in the Russian 
River watershed.  However, based on sampling conducted by the Water Agency, the total 
currently inhabiting the river is closer to 35, with 16 of those native to the mainstem Russian 
River upstream of the estuary (Table 4.3-1). In addition, pink salmon were reported spawning in 
the Russian River during the early 1950s, but have rarely been observed since this time and are 
believed to be extirpated from the watershed. 

The Russian River fish assemblage has several species in common with the Sacramento River, 
suggesting a connection between the two basins in the recent (geologic) past (Snyder 1907; 
Hopkirk 1973; Moyle 2002).  Seven of the shared species are intolerant of salt water, and could 
have only been transferred between basins via a freshwater connection.  Species that likely 
transferred from the Sacramento River to the Russian River are; Sacramento sucker, 
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Table 4.3-1. Common and scientific names of fish species reported in the Russian River 
watershed since 2000, including their origin, life history strategy, and regulatory status. 

Common Name Scientific Name Origin 
Resident - 

Anadromous 

Steelhead 
Chinook salmon 
Coho salmon 
Pink salmon 1 

Oncorhynchus mykiss 
Oncorhynchus tshawytscha 
Oncorhynchus kisutch 
Oncorhynchus gorbuscha 

Native
Native
Native
Native

 Anadromous 
 Anadromous 
 Anadromous 
 Anadromous 

Tule perch Hysterocarpus traski Native Resident 

Pacific lamprey 
Pacific brook lamprey 

Entosphenus tridentatus 
Lampetra c.f. richardsoni 

Native
Native

 Anadromous 
 Resident 

Prickly sculpin 
Riffle sculpin 
Coastrange sculpin 

Cottus asper 
Cottus c.f. gulosus 
Cottus aleuticus 

Native
Native
Native

 Resident 
 Resident 
 Resident 

Sacramento sucker Catostomus occidentalis Native Resident 

Threespine stickleback Gasterosteus aculeatus Native Resident 

California roach 
Hardhead 

Sacramento blackfish 
Hitch 
Sacramento pikeminnow 
Fathead minnow 
Golden shiner 
Common carp 
Goldfish 

Lavinia symmetricus 
Mylopharodon conocephalus 
Orthodon microlepidotus 
Lavinia exilicauda 
Ptychocheilus grandis 
Pimephales promelas 
Notemigonus crysoleucas 
Cyprinus carpio 
Carassius auratus 

Native
Native
Native
Native
Native
Introduced
Introduced
Introduced
Introduced

 Resident 
 Resident 
 Resident 
 Resident 
 Resident 

 Resident 
 Resident 
 Resident 
 Resident 

Bluegill 
Green sunfish 
Redear sunfish 
Black crappie 
White crappie 
Smallmouth bass 
Largemouth bass 

Lepomis macrochirus 
Lepomis cyanellus 
Lepomis microlophus 
Pomoxis nigromaculatus 
Pomoxis annularis 
Micropterus dolomieu 
Micropterus salmoides 

Introduced
Introduced
Introduced
Introduced
Introduced
Introduced
Introduced

 Resident 
 Resident 
 Resident 
 Resident 
 Resident 
 Resident 
 Resident 

Channel catfish 
White catfish 
Black bullhead 

Ictalurus punctatus 
Ameiurus catus 
Ameiurus melas 

Introduced
Introduced
Introduced

 Resident 
 Resident 
 Resident 

Mosquitofish Gambusia affinis Introduced Resident 

Striped bass Morone saxitalis Introduced Anadromous 

American shad Alosa sapidissima Introduced Anadromous 

Threadfin shad Dorosoma petenense Introduced Resident 

Inland silverside Menidia beryllina Introduced Resident 
1 Believed to be extirpated from the Russian River Watershed 
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Sacramento pikeminnow, hardhead, California roach, tule perch, hitch1, and Sacramento 
blackfish1. The other species native to the Russian River are either anadromous or saltwater 
tolerant, and could have invaded the Russian River through entry from the ocean as well as 
through a freshwater route. 

There are two generally accepted pathways whereby obligate freshwater fish species inhabiting 
the Sacramento River Basin could have gained access to the Russian River (Hopkirk 1973; 
Moyle and Nichols 1973; Moyle 2002).  Both rely on the capture of a tributary from Sacramento 
River watershed into the Russian River watershed. During the Pleistocene epoch, a well-
documented lava flow blocked the outlet of Clear Lake (Cache Creek).  Over time, the lake back 
filled until it spilled over into the Russian River. The blockage eventually gave way and Clear 
Lake returned to draining through Cache Creek and into the Sacramento River. The second 
pathway was through stream capture between the Petaluma River and Copeland Creek, which 
are separated by a very low divides.  During these stream capture events, fish inhabiting the 
Sacramento Basin could have disbursed into the Russian River. 

Species of Uncertain Status 
The Russian River fish community has expanded over time through natural and anthropogenic 
additions. In addition, some members have been poorly studied, and their taxonomic 
designation is in question.  As a result, a few species do not easily fit into pre-defined 
categories: 

California roach in the Russian River are considered a sub-species by Moyle, et al. (2015), 
which they call the “Russian River roach.” For the sake of ease, the commonly used “California 
roach” is used when referring to this species in this report. 

Recent genetics work conducted by Baumsteiger (2013) has determined that the “riffle sculpin” 
in the Russian River is a separate, as, yet undescribed, species.  While the taxonomy of this 
species is updated, the name “riffle sculpin” will be used when referring to this species. The 
status of lampreys in the Russian River (family Petromyzontidae) is particularly complex.  The 
“western brook lamprey” found in the Russian River (as well as other watersheds) is going 
through taxonomic revision as a separate species (Reid pers. Comm. 2015). 

According to Reid (pers. comm. 2015), this species should be referred to as “Pacific brook 
lamprey” (Lampetra c.f. pacifica) until its taxonomy is completed.  To further confuse this issue, 
true western brook lamprey, L. richardsoni, that have been found in the East Fork Russian River 
are genetically identical to those in the Eel River (S. Reid, pers. comm. 2015).  These lamprey 
are believed to have entered the Russian River through the PVP which connects the Eel River 
and Russian River watersheds.  However, the current range of this species is outside of the 
project area.  In addition, river lamprey were once thought to inhabit the Russian River; 
however, Reid (pers. comm. 2015) has identified all such specimens collected to date as 
species other than river lamprey.  Based on Reid’s work, two species of lamprey are currently 

1 There is debate as to whether hitch and Sacramento blackfish are native to the Russian River. However, there are 

not sufficient data to warrant excluding them from the native fish community. 
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recognized as inhabiting the project area (Russian River Watershed downstream of Coyote 
Valley Dam) Pacific lamprey (Entosphenus tridentatus) and Pacific brook lamprey. The 
distribution of western brook lamprey in the Russian River watershed is uncertain. 

Pink salmon, Oncorhynchus gorbuscha, are thought to be extirpated from the Russian River.  
However, in 2002, seven adult pink salmon were observed at the Water Agency’s Mirabel Dam 
Video Monitoring Station.  These individuals were believed to be strays from other, more 
northern coastal rivers. 

Species Distribution 
Fish communities in the Russian River watershed form analogous assemblages to those 
described by (Moyle 2002; Hopkirk 1973; Moyle and Nichols 1973). Fish populations change in 
response to habitat conditions. Two important factors affecting the distribution of fish are water 
temperature and stream gradient. The Russian River fish community forms at least four 
separate fish assemblages based on position in the watershed; a “Headwater assemblage”, a 
“Valley Floor assemblage,” a “Mainstem assemblage,” and an “Estuary assemblage.” The 
borders between fish assemblages are not distinct zones, but form a gradually shifting 
continuum from one fish assemblage to another in response to changes in habitat.  The 
upstream most assemblage begins in the headwaters of most streams and is typified by having 
relatively high gradient and cool well-oxygenated water. The assemblages in headwater 
streams are characterized by having low species diversity and are typically dominated by 
juvenile steelhead, often with riffle and or prickly sculpin as a co-dominate species.  
Downstream of the Headwater Zone stream gradients decrease and water temperatures 
increase. As tributaries progress across the valley floor, juvenile steelhead abundance 
decreases and California roach increase and eventually dominate the fish community (in terms 
of numbers). Other species found in the “Valley Floor” assemblage include prickly and riffle 
sculpin, Sacramento sucker (Catostomus occidentalis), threespine stickleback (Gasterosteus 
aculeatus) and juvenile lamprey (called ammocoetes).  At least in Santa Rosa and Mark West 
creeks, the upstream portions of the valley floor habitat supports relatively large numbers of 
juvenile steelhead, which are gradually replaced by warmer water species such as tule perch at 
the lower end of this habitat type.  The Mainstem Fish Assemblage is dominated by native 
species such as Sacramento suckers, hardhead, tule perch and Sacramento pikeminnow.  In 
addition, introduced smallmouth bass are prevalent in portions of the mainstem.  These species 
are adapted to relatively slow moving, warm water habitats, typical of the lower and middle 
reaches of the Russian River.  A fourth zone, the Estuary Fish Assemblage, is composed of a 
diverse fish assemblage ranging from freshwater species in the upper estuary, through brackish 
to primarily saltwater fish in the lower estuary. 

Anthropogenic impacts can shift the location of the zones along the continuum.  Habitat 
disturbances that increase stream temperatures can shift fish assemblages upstream.  For 
example, the downstream extent of steelhead rearing habitat may shift upstream in response to 
ecosystem disturbances.  However, the presence of non-salmonid species does not necessarily 
equate to a degraded ecosystem. 
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Within the project area, fish assemblages include a modified “headwater” zone where cold water 
released from project reservoirs provide suitable thermal conditions for salmonids.  This zone 
includes the Russian River from Coyote Valley Dam downstream to approximately Cloverdale 
and Dry Creek below Warm Springs Dam to the confluence with the mainstem Russian River. 
Sacramento pikeminnow, Sacramento sucker, hardhead, and Russian River tule perch, along 
with the non-native smallmouth bass, dominate fish assemblages in the Russian River 
downstream of Cloverdale to the Estuary. 

Historical Fish Surveys 

Russian River 
The Russian River fish community was surveyed on several occasions between 1897 and 1993 
(Snyder 1907; Johnson 1954; Johnson 1955; Pintler and Johnson 1956; Johnson 1957; Hopkirk 
and Northen 1980; Cox 1984; Goodwin et al. 1993).  These surveys have generally been 
conducted during the summer (July through August) period.  Sampling techniques were 
generally limited to beach seining and a fish toxicant (Rotenone).  It is important to note that 
beach seines are biased towards capturing smaller individuals, and are limited to sampling 
relatively shallow habitats that have smooth, unobstructed substrates, with moderately sloped 
contours. Beach seines are not effective at capturing species that are found in heavy cover 
(e.g., adult smallmouth bass), or fast swimming species (e.g. adult pikeminnow).  However, 
Rotenone affectively kills all species of fish inhabiting the treated stream reach. 

During historical surveys native resident fish (Sacramento suckers and Sacramento 
pikeminnow), introduced sunfish (smallmouth bass and green sunfish), and juvenile American 
shad dominated the catch.  Pintler and Johnson (1956) provide anecdotal information on the 
distribution and relative abundance of several species of fish collected after the application of 
Rotenone to the Russian River. In the 1950’s, CDFW conducted an experiment to determine if 
steelhead populations could be increased by reducing populations of non-salmonids.  The 
hypothesis was that non-salmonids competed with and/or preyed on steelhead. The perceived 
competition and predation by these species was thought to be reducing the steelhead 
population. By reducing the numbers of “rough fish” in the Russian River watershed, steelhead 
populations would respond by increasing in abundance. Although steelhead population showed 
an initial positive response to the removal of the “rough fish,” the increases were short lived, the 
non-salmonid populations quickly recovered, and the program was abandoned.  According to 
Pintler and Johnson (1956), Sacramento suckers were the most abundant species collected, 
and were noted as being very abundant throughout the river.  Juvenile lamprey and tule perch 
were also noted as abundant throughout the river.  Sacramento pikeminnow and hardhead were 
found in low numbers.  Smallmouth bass comprised 0.5 percent of the fish collected. Juvenile 
steelhead were collected in low numbers throughout the Russian River. 

Summertime water temperatures are believed to limit steelhead habitat in the Lower Russian 
River. During a 1954 study, four juvenile steelhead were captured at one site below Northwood 
(water temperature 75.0° F), ranging in length from 4 to 7 inches (Johnson 1954).  All steelhead 
captured were infected with external parasites.  Three additional steelhead were captured below 
Austin Creek. No juvenile steelhead were observed or captured during a 1984 CDFW study 
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(Cox 1984).  However, in one study (Johnson 1955), 153 juvenile steelhead less than a year old 
(“young-of-the-year”) were captured in the Lower Russian River at 30 sampling stations 
(generally one beach seine haul per site). 

Dry Creek 
In the early 1950’s, Dry Creek downstream of the present Warm Springs Dam was a moderately 
warm (based on fish assemblage) creek that was intermittent to dry in its lower reaches (Pintler 
and Johnson 1956).  According to Pintler and Johnson (1956) the fish assemblage was 
dominated by California roach, Sacramento sucker, Sacramento pikeminnow and tule perch.  
Juvenile steelhead were reported to be locally abundant, but scarce overall. 

Recent Fish Surveys 
The Water Agency began conducting fisheries studies in the Russian River in 1999 (e.g., (Cook 
et al. 2010; Chase et al. 2005; Martini-Lamb and Manning 2014); SCWA unpublished data).  
Sampling techniques include boat electrofishing, operation of screw traps for downstream 
migrant trapping, video counts, and snorkel surveys.  Fisheries surveys conducted in Dry Creek 
include spawning surveys (Cook 2008; Water Agency (A) Unpublished Data), backpack 
electrofishing surveys and downstream migrant trapping (Martini-Lamb and Manning 2014). 

Upper Russian River 
Snorkel surveys were conducted in the Upper Russian River (from the Confluence of the West 
and East Forks of the Russian River and the Dry Creek confluence) in 2002 (Cook 2003). 
Surveys were conducted during July and August to assess the summertime fish assemblage in 
the Upper Russian River. Similar to the results of the CDFW reports in the 1950s, minnows 
(primarily California roach along with hardhead and Sacramento pikeminnow) and Sacramento 
suckers dominated the fish community.  Subdominant species included Russian River tule 
perch and smallmouth bass.  Juvenile steelhead were observed in most reaches, but were 
relatively abundant only between Cloverdale and Hopland. Very few juvenile steelhead were 
observed downstream of Cloverdale. 

Chinook salmon spawn in the Russian River, primarily above Healdsburg (Cook 2008).  
Juvenile Chinook salmon rear for a short time in the Russian River before emigrating to the 
Pacific Ocean, generally by their fourth month of life. 

Lower Russian River 
The mainstem Russian River below the confluence with Dry Creek falls within the Pikeminnow
Hardhead-Sucker Zone as described by Moyle (2002).  A total of 25 species of fish were 
captured during eleven years of Water Agency study from the confluence of Dry Creek to the 
Mirabel Inflatable Dam (Chase et al. 2005), (Water Agency (B), Unpublished Data; Martini-Lamb 
and Manning 2016) (Table 4.3-2). Smallmouth bass and Sacramento sucker dominated the 
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Table 4.3-2. Species composition (by percentage) captured during August boat electrofishing 
surveys above and below the Mirabel Inflatable Dam, Russian River. Population level surveys
were conducted from 1999 to 2004, 2006.  Limited surveys targeting large predatory fish were 
conducted in 2005 and from 2007 through 2013. 

Species Below Dam1 Wohler Pool2 Above Pool3 

Wild steelhead 0.0 0.6 3.3 
Hatchery steelhead 0.0 0.3 0.0 
Chinook salmon <0.1 0.0 0.0 
Sacramento sucker 36.2 25.6 45.3 
Sacramento pikeminnow 1.0 3.4 2.2 
Hardhead 3.4 13.9 5.1 
Hitch 0.4 0.4 0.0 
Sacramento blackfish 2.5 0.2 0.2 
Tule Perch 13.1 12.6 10.2 
California roach 0.3 4.2 10.9 
Threespine stickleback 0.0 <0.1 0.0 
Prickly sculpin 0.1 0.2 0.4 
Riffle sculpin <0.1 <0.1 <0.1 
American Shad 1.7 4.2 10.9 
Smallmouth bass 20.4 31.0 6.7 
Largemouth bass 2.5 0.2 0.0 
Green sunfish 5.1 1.0 1.8 
Bluegill 8.3 0.9 1.6 
Redear sunfish 0.8 0.2 0.0 
Black crappie 0.6 <0.1 0.0 
White Crappie <0.1 <0.1 <0.1 
Carp 3.5 1.0 1.1 
Channel catfish <0.1 <0.1 <0.1 
White catfish 0.3 0.2 0.2 
Black bullhead 0.2 0.1 0.0 
Striped bass 0.0 <0.1 <0.1 

1 Sampling conducted in a single large pool (approximately 1800 ft. in length) adjacent to Steelhead Beach 
Regional Park. 

2 Sampling conducted in the 5.1 km impoundment behind the Inflatable Dam. 
3 Sampling conducted in approximately the first 1,000 m of river above the influence of Wohler Pool. 

catch when all years and sites are combined (28.5 and 27.9 percent of the catch, respectively).  
Tule perch and hardhead ranked third (12.6 percent of the catch) and fourth (12.0 percent of the 
catch) in abundance, respectively.  Although juvenile American shad were the fifth most 
abundant species captured overall, the majority were caught during the 2003 sampling event.  
The high numbers of juvenile American shad in 2003 were likely tied to the high flow conditions 
present in the Russian River during the spring, which likely improved spawning conditions for 
this species upstream of the Mirabel Inflatable Dam.  Pikeminnow were the seventh most 
abundant species captured during six years of sampling, accounting for 3.0 percent of the total 
catch. Largemouth bass comprised 0.5 percent of the fish captured during the study.  Juvenile 
steelhead were captured in low numbers in the Russian River downstream of the confluence 
with Dry Creek.  Dry Creek has a moderating effect on water temperature in the mainstem 
Russian that continues downstream through the Wohler Pool (Chase et al. 2005). 
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The Water Agency has conducted downstream migrant trapping since 2000 in the Russian 
River below the Mirabel Inflatable Dam.  In all, 28 species of fish were captured.  Chinook 
salmon were the most abundant species, excluding larval suckers and cyprinids, captured 
during spring trapping (49.2 percent of all fish captured) (Table 4.3-3), followed by threespine 
stickleback (14.5 percent of the 2000-2013 combined catch). 

Young-of-the-year steelhead (12.7 percent) and juvenile Pacific lamprey (ammocoetes) (7.7 
percent) ranked third and fourth, respectively.  Wild steelhead smolts accounted for 0.8 percent 
of the combined catch. The numbers of wild and hatchery-produced coho salmon have 
increased in recent years.  

Dry Creek 
Dry Creek has been substantially altered from its pre-Warm Springs Dam conditions. Flows in 
Dry Creek are maintained well above historical summertime levels through releases from Warm 
Springs Dam. In addition, the releases originate from deep within Lake Sonoma, so that the 
water temperatures are maintained artificially cold. These changes have likely had a mixed 
impact on the fish community in the creek. Prior to the construction of Warm Springs Dam, 
flows in Dry Creek were intermittent during the summer and the fish community was dominated 
by a mixture of a native and introduced warm water fish (Pintler and Johnson 1956).  Results of 
downstream migrant trapping and backpack electrofishing conducted by the Water Agency 
(2009 to present) demonstrated that the Dry Creek fish community is dominated by juvenile 
Chinook salmon (early March through July) and juvenile steelhead. 

Special-status Species 
Special-status species are either (1) protected, or proposed for protection, under the Federal 
Endangered Species Act; (2) protected, or proposed for protection, under the California 
Endangered Species Act; (3) managed as part of a Federal Fishery Management Plan under 
the Magnuson-Stevens Fishery Conservation and Management Act; or (4) considered a species 
of concern by US Fish and Wildlife Service (USFWS) and/or CDFW.  Special-status species 
potentially inhabiting the project area are discussed in Table 4.3-4. 
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Table 4.3-3. Species composition (by percentage) captured during spring downstream migrant 
trapping surveys below the Mirabel Inflatable Dam, Russian River, 2000-2013, combined.1 

Species Percentage 
Chinook salmon 49.2 
Threespine stickleback 14.5 
Steelhead 11.4 
Lamprey sp. (Pacific and Pacific brook) 6.1 
Largemouth bass 5.1 
Sacramento pikeminnow 3.1 
Sculpin sp. (prickly and riffle)  3.0 
Hardhead 1.8 
Sacramento sucker 1.4 
Smallmouth bass 0.9 
Bluegill 0.9 
California roach 0.6 
Russian River tule perch 0.5 
White catfish 0.2 
American shad 0.2 
Coho salmon 0.2 
Green sunfish 0.2 
Sacramento blackfish 0.2 
Black crappie 0.2 
Common carp 0.1 
Fathead minnow 0.1 
Hitch 0.1 
Golden shiner 0.1 
Black bullhead <0.1 
White crappie <0.1 
Channel catfish <0.1 
Mosquitofish <0.1 
Redear sunfish <0.1 
Goldfish <0.1 
Striped bass <0.1 

1 Excludes larval suckers and minnows 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-12 



 

   
  

 

 

    
 

 

 
 

   

 
 

   
 

 
  

  
 

 

  

 
  

    

 

 
  

 

  
 

  
 

 

 

Fisheries Resources 

Table 4.3-4. Special-Status Fish Species with Potential to Occur in the Russian River Watershed 

Scientific Name Common Name Status 
Anadromous/ 

Resident 
Regulatory

Status Habitat 
Potential to Occur in project 
area 

Spirinchus thaleichthys Longfin smelt Native Anadromous CT Utilize freshwater rivers to spawn. 
Adults occur in estuaries, bays, and 
coastal areas. 

Unlikely. Use of Russian River 
Estuary appears very low. 
Status of population in the 
Russian River uncertain. 

Oncorhynchus mykiss steelhead Native Anadromous FT Associated with migratory and rearing 
habitat in Dry Creek and mainstem 
Russian River. Utilize Upper Russian 
River and tributaries for spawning. 

High. Suitable rearing and 
spawning habitat present in 
Upper Russian River and Dry 
Creek; regularly observed in 
fisheries monitoring surveys. 

Oncorhynchus kisutch Coho salmon Native Anadromous FE/CE Associated with migratory habitat in 
Dry Creek and the Russian River. 
Spawning and rearing occurs in select 
streams with cold water, deep pools, 
and submerged large woody cover. 

High. Suitable rearing and 
spawning habitat (Dry Creek) 
present in project area; 
regularly observed in fisheries 
monitoring surveys. 

Oncorhynchus tshawytscha Chinook salmon Native Anadromous FT Associated with migratory and rearing 
habitat in Estuary and mainstem 
Russian River. Spawning habitat in 
mainstem Russian River and larger 
tributaries. 

High. Suitable rearing and 
spawning habitat present in 
project area; regularly observed 
in fisheries monitoring surveys. 

Oncorhynchus gorbuscha Pink salmon Native/Stray Anadromous Extirpateda Historically spawned in Lower Russian 
River near Duncans Mills.  Juveniles 
emigrate to estuaries shortly after 
emergence. 

Unlikely. Pink salmon believed 
extirpated from the Russian 
River sometime after 1955. 

Lampetra tridentatus Pacific lamprey Native Anadromous FSC Associated with migratory and rearing 
habitat in Russian River and Dry 
Creek. Spawns in Russian River and 
tributaries. Young use backwater and 
other low velocity habitats. 

High. Suitable rearing and 
migratory habitat present in 
project area; commonly 
observed in the Russian River 
and Dry Creek monitoring 
surveys. 
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Table 4.3-4 (Continued). Special-Status Species Observed in the Russian River Watershed 

Scientific Name Common Name Status 
Anadromous/ 

Resident 
Regulatory

Status Habitat Potential to Occur 

Hysterocarpus traskii pomo Russian River tule 
perch 

Native Resident CSC Associated with mainstem Russian 
River and the lower reaches of larger 
tributaries with abundant cover 
elements. 

High. Suitable habitat present 
in project area. Commonly 
observed in Russian River. 

Acipenser medirostris green sturgeon Native/visitor Anadromous FT Utilize large rivers to spawn in deep, 
fast water. Early life stage may rear in 
freshwater up to 2 years. 

Unlikely. The Russian River is 
not recorded as providing 
spawning or rearing habitat and 
none have been found during 
Water Agency fish studies. 

Lavinia symmetricus California roach 
(Russian River 
roach subspecies) 

Native Resident CSC Utilize warm low gradient rivers. Can 
occupy large pools as well as shallow 
water habitats. 

High. Roach are routinely 
observed in the Russian River 
and Dry Creek. 

Mylopharodon conocephalus hardhead Native Resident CSC Utilize low- to mid-elevation well-
oxygenated streams with deep pools 
and low-velocity run habitat. Often 
absent from streams where introduced 
sunfish predominate. 

High. Routinely observed 
during fisheries monitoring 
surveys in the Russian River. 

a Pink salmon are thought to be extinct in the Russian River. However, small numbers of this species were observed during video monitoring conducted by the 
Water Agency in 2003; however, these were thought to be strays from other watersheds. 

Regulatory Status Definitions: 
FT = Federal Threatened CE = California Endangered
 
FE = Federal Endangered CT = California Threatened
 
FSC = Federal Species of Concern  CSC = California Species of Special Concern
 

Potential to Occur: 
Unlikely = Habitat not present in the project area and/or species is not known to occur in the project area based on fisheries monitoring surveys or species 

distribution information.
 
Low = Habitat not present in the project area and/or few occurrences in the project area observed. 

Moderate = Marginal habitat present in the project area and/or some occurrences in the project area observed.
 
High = Suitable habitat present in the project area and nearby occurrences observed or species is known to occur in the project area based on fisheries 

monitoring surveys.
 

SOURCES: Moyle, 2002; Chase et al. 2005; Chase et al. 2007; Cook et al. 2010; NMFS, 2008 
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Special-status Species Life Histories 

Generalized Salmonid Life History 
All three salmonids (Chinook salmon, coho salmon, and steelhead)  inhabiting the Russian 
River exhibit a similar life history strategy known as anadromy.  With an anadromous life style, 
juveniles rear in freshwater before migrating to the ocean where they grow and mature; finally 
returning as adults to freshwater to lay their eggs and begin the lifecycle anew.  Although there 
are specific differences between salmonids, they all share several life history traits.  After 
growing and maturing in the ocean, the adults of all three species return (generally) to the 
stream where they were born.  The eggs are laid in a nest, called a redd.  The female selects a 
site, usually in the tailout of a pool or in a riffle.  The characteristics (depth, velocity, and 
substrate size) of the redd depend on the size of the fish.  The female digs the redd by 
sweeping her tail rapidly back and forth to dislodge gravel, creating a pit.  The eggs are 
deposited in the pit and fertilized, and are subsequently buried with gravel by the female.  The 
eggs remain in the gravel for several weeks before hatching.  The resulting sac fry remain in the 
gravel for an additional 3 to 6 more weeks (depending on the species and water temperature) 
before emerging from the gravel. The freshwater residency is highly variable between the three 
species, but is marked by rapid growth followed by a physiological change known as 
smoltification.  A salmonid undergoing this change is called a smolt.  The smolting process is 
necessary for salmon to convert from a physiology adapted to living in freshwater to one 
adapted to living in salt water. 

Chinook salmon: Based on run timing, Chinook salmon inhabiting the Russian River are 
considered “fall-run.”  Chinook salmon occupy the Upper and Lower Russian River seasonally 
from the estuary upstream into the West Fork Russian River, as well as Dry Creek.  Chinook 
salmon have been documented to spawn in selected tributaries to the Russian River, but usage 
of tributaries appears to be limited, as well as outside of the project area.  Chinook salmon 
spawn in the Russian River, primarily upstream of Healdsburg. Although historical estimates of 
salmonid populations abound in the Russian River literature, virtually all are based on anecdotal 
information and not on quantitative counts of fish (Chase et al. 2007).  The accuracy of the 
anecdotal estimates cannot be assessed.  The only quantitative estimate of a salmonid 
population in the Russian River are the video counts of Chinook salmon migrating past the 
Mirabel Fish Ladders conducted by the Water Agency between 2000 and 2013 (Chase et al. 
2007; Martini-Lamb and Manning 2014). 

Fisheries data from Sonoma County prior to 1900 are sparse.  The few references to the 
fisheries of Sonoma County, although lacking in specific details, do provide a glimpse into 
historical fish populations.  The earliest record of a salmon fishery found for Sonoma County 
was from 1888 (USFCC 1892).  The USFCC (1892) described a commercial fishery consisting 
of 19 men gillnetting “winter salmon” from the Russian River (salmonids were not identified to 
species).  In 1888, 33,597 pounds of salmon were captured by commercial fisherman and 
shipped to San Francisco.  In addition, local consumption of fish (multiple species) was 
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estimated at 150,000 pounds.  The report observed that the commercial fishery of the Russian 
River had become “rather unimportant” by 1888, but had been noted for its abundance of 
salmon. Overfishing was cited as the reason for the decline. 

Although Chinook salmon were listed as native to the Russian River (Snyder 1908), reports 
from the 1940’s and 1950’s indicate that the population was never very large (e.g. reviews by 
(Winzler and Kelly. 1978; Steiner Environmental Consulting 1996).  CDFW memos from the 
1940’s and 1950’s stated that few, if any, Chinook salmon inhabited the river (although a few 
sources did suggest Chinook salmon were observed in the Russian River).  Rich et al. (1944) 
does not mention Chinook salmon in a report discussing the fishery of the Russian River for 
1941. An internal memo reported that CDFW hatchery Chinook salmon released into the 
Russian River resulted in a minor fishery, but that the fish were unable to reproduce 
successfully (Jensen 1973).  Steiner (1996) concluded that very few Chinook were presently in 
the Russian River basin. 

Similar to the 1940’s, the general consensus among fishery biologist in 1999 was that few 
Chinook salmon inhabited the river. However, a juvenile trapping program and the operation of 
underwater video cameras between 1999 and 2013 documented a fairly robust, self-sustaining 
Chinook salmon population. Counts of adult Chinook salmon passing through the fish ladders 
at Mirabel ranged from approximately 1,400 to 6,700 (Martini-Lamb and Manning 2014). 

Adult Chinook salmon have been observed at the Mirabel fish counting station as early as the 
last week in August through at least early February; however, the adult upstream migration 
consistently peaks in October and November (Chase et al. 2007; Martini-Lamb and Manning 
2014). Chinook salmon are limited naturally in the basin to waters with sufficient flow to allow 
upstream migration and spawning during the fall/early winter timeframe. Spawning habitat is 
primarily located in the mainstem Russian River, upstream of Healdsburg, and in Dry Creek 
(Cook 2003); Martini-Lamb and Manning 2014). Spawning begins in November (Cook 2008), 
and likely continues through at least early February.  Chinook salmon spawn in pool tailouts, 
riffles and runs.  Chinook salmon, like all salmonids, require relatively silt free substrate for 
successful spawning and egg incubation.  Optimally-sized spawning substrate range from 2.0 to 
10.6 cm (0.8 to 4.2 inches in diameter) (Raleigh et al. 1984); fines should be less than 6 
percent. Survival of developing embryos should be high when water temperature is <55.0° F 
and dissolved oxygen (DO) levels are ≥8.0 mg/l. 

Juvenile Chinook emigrate through the project area from approximately late-February through 
July, with peak emigration from mid-April through mid-May.  The extended migration period in 
the Russian River is likely related to the anomalous conditions created in Dry Creek.  The cold 
water released from Lake Sonoma masks the seasonal cues that occur over the rest of the 
watershed. While water temperatures exceed 68º F by mid-May in the Russian River above 
Healdsburg, water temperatures in Dry Creek remain at ≤56º F.  Chinook salmon in the Russian 
River emigrate through the Wohler Pool at about 90 millimeters (mm) fork length (FL) (range 32 
to 140 mm).  Factors that stimulate downstream migration are not well known (Healey 1998); 
however, streamflow likely plays a role. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-16 



 

   
  

 

 

 

 

Fisheries Resources 

Juvenile Chinook salmon feed on small invertebrates (Cladocera, diptera, Copepoda, and 
Homoptera) in the Sacramento-San Joaquin Delta (Kjelson et al. 1982, cited by Healey 1998).  
Growth appears to be quite rapid in the Russian River.  The average length of juvenile Chinook 
salmon captured in the downstream migrant fish trap operated below the Mirabel Inflatable Dam 
during a 5-year study increased from 39 to 81 mm fork length (FL) between the first week of 
March and mid-April (Chase et al. 2005).  Growth of juvenile Chinook continues during their 
freshwater residency. By late June, the juveniles average greater than 100 mm FL. 

Coho Salmon: Coho salmon primarily occupy a small set of streams in the Russian River 
watershed, primarily from Maacama Creek sub watershed downstream). Coho salmon do not 
spawn or rear in the mainstem Russian, but use it seasonally as a migration corridor. Within the 
project area, coho salmon migrate through the Lower Russian River upstream to Maacama 
Creek. Coho spawning and rearing within the project area is limited to Dry Creek. 

References to coho salmon abundances in the Russian River in the historical literature are 
limited. (Rich et al. 1944) stated that the coho salmon abundance in the Russian River was 
“small and sporadic,” while Shapovalov (1947) reported “appreciable” numbers of coho salmon 
in tributaries to the Russian River near Duncans Mills.  Although there are no historical 
quantitative estimates for coho salmon, a few qualitative estimates have been reported in the 
literature. Lee and Baker (1975) cite CDFW (1965) estimating 7,000 coho salmon in the 
Russian River with an annual harvest of 2,000 fish. CDFW (1965) provides no supporting data 
for this estimate.  The lack of quantitative data prevents making an assessment of the historical 
coho population in the Russian River.  Surveys conducted in the early 2000’s found few juvenile 
coho salmon, and the general consensus among local biologists was that the total run of adult 
coho salmon returning to the Russian River number at most in the tens of fish.  Against this 
backdrop, several entities (University of California Cooperative Extension, CDFW, NMFS, 
USACE and the Water Agency) established a Captive Broodstock Program designed to 
reintroduce coho salmon back into the streams that historically supported them.  Juvenile coho 
salmon were removed from the wild and reared at a special facility at the Don Clausen Fish 
Hatchery. After the coho salmon reach maturity, they were spawned and the subsequent 
juveniles were reared for a time in the hatchery to increase survival.  The juveniles were 
released into streams that historically supported coho salmon with the expectation that they 
would complete their life cycle and return and spawn in those streams; thus, reestablishing a 
viable populations in the Russian River Basin.  Recent sightings of hatchery and wild adult coho 
salmon spawning in the Russian River Basin, along with the production of natural produced 
juveniles, indicate that the program is working.  While a definitive count of retuning adult coho 
salmon is not available, there is evidence that adult coho escapement between 2010 and 2015 
ranged from approximately 122 to 540 (Martini-Lamb and Manning 2014) (Sonoma Count Water 
Agency and University of Calfornia Cooperative Extension 2015), (UCCE website). 

Coho salmon have the most restricted habitat requirements of the three salmonid species 
inhabiting the Russian River.  Coho salmon prefer cold (≤61° F); low gradient stream reaches 
that typically include dense riparian canopy.  Since coho salmon are restricted to a relatively 
small number of streams, they are at a greater risk from localized disturbances compared to 
other salmonids. Coho salmon primarily inhabit streams in the Lower Russian River watershed, 
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including, Austin, Willow, Dutch Bill, Mark West, and Green Valley creeks, and in selected 
tributaries to Dry Creek.  In addition, at least historically, populations of coho were also 
documented in the Maacamas and Forsythe creek watersheds. 

Coho salmon have a fairly rigid life history, where they spend approximately one year in 
freshwater and two years in the ocean, although juveniles occasionally spend two years in 
freshwater, and a few adults return after one year in the ocean (mostly male fish). 

In other streams in California, coho migrate upstream in November and December, and 
spawning occurs primarily between December and January (Shapovalov and Taft 1954), 
(UCCE website).  Since coho spawn in relatively small tributaries, they are dependent on rain to 
provide sufficient streamflow to allow for passage and spawning.  Spawning typically occurs in 
the tailouts of pools.  Coho prefer proportionally slower water velocities, shallower depths, and 
smaller substrates compared to the larger Chinook salmon.  Redds are generally built in depths 
greater than 6 inches with velocities between 0.7 to 2.3 feet per second (ft./sec) (McMahon 
1983). Spawning substrates generally consist of gravel and small cobble (McMahon 1983). 

Juvenile coho salmon tend to occupy pools during the summer months.  Juvenile coho salmon 
feed on aquatic and terrestrial invertebrates, but will consume small fish (including coho fry and 
other salmonids) when available.  Smolts emigrate March through May, with the peak occurring 
during the first two weeks of May. 

Steelhead: Based on run timing, steelhead in the Russian River are considered “winter run.”  
Steelhead are the most widely distributed salmonid in the Russian River watershed, inhabiting 
most permanent tributary streams.  Steelhead also utilize the mainstem Russian River as 
spawning and rearing habitat.  Spawning habitat overlaps with Chinook salmon (mainly above 
Cloverdale). Limited steelhead rearing occurs in the mainstem Russian River with peak 
abundances recorded in the Canyon Reach located between Cloverdale and Hopland and near 
Ukiah (Cook 2003). Limited rearing has also been observed in the mainstem below Dry Creek 
(Chase et al. 2005). Steelhead have also been documented rearing in the Lower Russian River 
near the confluence with Austin Creek and in the Estuary (Martini-Lamb and Manning 2014) 
(SCWA unpublished data). Although steelhead are widely distributed in the basin, the overall 
population is likely depressed compared to historical levels. 

There are no quantitative estimates of the Russian River steelhead population.  Although 
historical steelhead abundance “estimates” in the Russian River range from 50,000 to 57,000 
fish (Evans 1959, Hinton 1963, Vestal and Lassen 1969, Anderson 1972), these figures are 
based on anecdotal information (Evans 1959, CDFW 1963), or no supporting data (Vestal and 
Lassen 1969).  The most cited “estimate of the historical steelhead sports catch” is similarly 
flawed. A Press Democrat reporter interviewed anglers and “estimated” that 25,000 steelhead 
were caught in 1957 (Christensen 1957).  Rather than representing a typical sports harvest as is 
generally reported, the article raised concern that a significant portion of the spawning 
population was being removed and that lower runs might result in following years (Christensen 
1957). Thus, the 1957 sports catch, regardless of its true size, was not representative of an 
average years catch, but may have demonstrated a level where over-fishing was occurring.  
Still, the popularity of the steelhead fishery provides evidence of a large historical population. 
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Steelhead are flexible in their life history strategies and habitat requirements.  In California, 
spawning steelhead usually return between December and March, with peak returns occurring 
in January and February (Moyle 2002).  Adult steelhead enter the Russian River from at least 
November through May, although based on hatchery returns peak migration occurs in January 
through March. Steelhead spawn in the upper mainstem river as well as most tributaries 
throughout the basin.  Eggs require 3 to 4 weeks to hatch, and the young emerge from the 
gravel two to three weeks later (Moyle 2002). Steelhead smolt primarily as two year old fish 
(Chase et al. 2005) although one-year-old smolts are apparently common in Dry Creek (SCWA 
unpublished data). 

Adult steelhead migrate through the project area primarily during the winter (December through 
March). Steelhead smolts emigrate through the project area primarily during the spring (March 
through early June). Steelhead smolts emigrate through the Wohler Pool at an average size of 
approximately 175 mm FL (range 83 to 259 mm).  Young-of-the-year steelhead have been 
captured below the dam during the spring trapping season, measuring between approximately 
30 to 130 mm FL, depending on the time of year (Chase et al. 2005). 

Pink salmon: Pink salmon were observed spawning in the Lower Russian River during the late 
1940’s and early 1950’s (Wilson 1954; Hallock and Fry 1967).  In addition, seven adult male 
pink salmon were observed during video monitoring at the Mirabel Dam.2  No other mention of 
this species in the literature before or after this date.  Based on the data collected to date, pink 
salmon are believed to be extirpated in the Russian River. 

Species of concern 
Tule perch.  Tule perch in the Russian River inhabit the mainstem and the lower reaches of the 
larger tributaries (Cook et al. 2010).  Tule perch are often found in pools, although they can 
forage in relatively fast water habitats. When found, they are often associated with areas of 
heavy cover, including aquatic plants, large woody debris, overhanging vegetation and riprap 
(Moyle 2002).  Tule perch feed on small invertebrates picked off the substrate or off plants.  
Important food items for tule perch include the larvae of midges and mayflies (Moyle 2002). 

Tule perch abundance in the Russian River has been reported to be low (Phelps 1989; Moyle 
2002). Phelps (1989) found tule perch throughout the Russian River from Monte Rio to Ukiah, 
but this species was abundant only in the section of river between Cloverdale and Hopland.  
However, fish sampling techniques were limited to beach seining which is inefficient in areas 
with large amounts of cover favored by tule perch.  In addition, tule perch populations were 
likely reduced to low levels during a 1950’s poisoning project conducted by CDFW.  Tule perch 
have a relatively low fecundity, and this species may have been slow to recover from the 
poisoning project. 

2 Mature male pink salmon develop a distinctive “hump” behind their head, thus earning them the nickname 
humpback salmon.  Females do not develop this secondary trait.  If female pink salmon migrated past the fish 
counting station in 2003, they were miss identified as likely Chinook salmon. 
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Tule perch were observed throughout the Russian River from Steelhead Beach to Ukiah (Chase 
et al. 2005; Cook et al. 2010).  Tule perch comprised between 3 and 9 percent of the fish 
community in four reaches of the Russian River (located between Healdsburg and Ukiah) during 
a snorkel survey (Cook 2003), and have been captured as far downstream as Duncans Mills 
(Cox 1984; Cook et al. 2010). 

Tule perch in the Russian River seldom live longer than 2 years (Cook et al. 2010). Tule perch 
averaged 73 mm FL during August of their first year, 116 mm FL during August of their second 
year, and 174 mm FL during August of their third year (Chase et al. 2005; Cook et al. 2010). 

Tule perch are viviparous, meaning that it gives birth to live young (as opposed to laying eggs).  
Tule perch give birth in May and June (Cook et al. 2010). The earliest capture of a YOY tule 
perch in the Russian River screw traps at Mirabel was May 19.  Presumably pregnant tule perch 
(observed with severely distended sides) have been captured in the rotary screw trap operated 
at the Mirabel Inflatable Dam and fyke netting conducted in the Lower Russian River from 
during May (Chase et al. 2005; Cook et al. 2010).  Young-of-the-year tule perch that have been 
captured starting during the last week in May ranged in length from 26 to 34 mm FL. 

Pacific lamprey.  Pacific lamprey are anadromous with a lifecycle similar to steelhead.  In 
California, Pacific lamprey have been reported to migrate upstream and spawn during the winter 
and spring (January through March (Chase 2001), March through late June (Moyle 2002), and 
the fall in the Trinity River (Moffett and Smith 1950, cited by (Moyle 2002)) and the Napa River 
(Wang 1986). Pacific lamprey spawn in freshwater in riffles with gravel/cobble substrates.  
Lamprey, with males and females working together, build a nest (redd) by latching onto rocks 
with their sucking disc (mouth) and swimming backwards, pulling the rocks downstream.  Once 
a pit is constructed, spawning takes place, and then the redd is covered with gravel. 

The young, called ammocoetes, emerge from the pit after approximately three weeks, and drift 
downstream to suitable rearing habitat (backwater areas with unconsolidated gavels, soft 
sand/silt substrates).  Ammocoetes burrow tail first into the substrate, where they feed on 
detritus. Ammocoetes are found in the mainstem Russian River, as well in the lower and middle 
reaches of tributaries such as Dry, Austin, Mark West and Santa Rosa creeks. 

Ammocoetes do not possess eyes or a developed oral sucking disc, and spend three to seven 
years in freshwater before undergoing a physical transformation that allows them to survive in 
the ocean. During this metamorphosis, Pacific lamprey ammocoetes develop large eyes and a 
fully functional oral sucking disc.  The body coloration also changes from brown to silvery, with a 
darker bluish color on the back.  The transforming ammocoetes (called marcopthalmia) pass 
through a smolting phase similar to salmonids, which allow them to take up a marine residence.  
Metamorphosing Pacific lampreys have been captured in Mark West and Santa Rosa creeks 
during September and October sampling events (personal observations of the author).  
Marcopthalmia emigrate to the ocean during the winter, usually moving on the first few large 
storm events, although they have been captured in the mainstem Russian River during the 
spring sampling period. 
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California roach. Multiple subspecies of roach, including the “Russian River roach” (Moyle et 
al. 2015) exist. Roach are a highly adaptable species, inhabiting environments ranging from 
cold headwater streams, to warm, low gradient rivers.  However, roach are generally not 
abundant in the presence of large numbers of other species (Moyle 2002).  When found alone, 
roach occupy open waters of large pools.  In the presence of predatory fish such as 
pikeminnow, roach occupy shallow water habitats along the shoreline on in riffles.  Roach also 
appear to be particularly vulnerable to competition by green sunfish.  Roach are omnivores, 
feeding primarily on algae, aquatic insects, and small crustaceans. 

Roach are a small, relatively short-lived species, seldom living longer than 3 years.  Using the 
length at age data provided in Moyle (2002), in combination with the length-frequency data 
collected in August in the Russian River (Chase et al. 2005), Age 1+ roach average 63 mm FL; 
Age 2+ roach average 113 mm FL (range 100 to 125 mm FL), and Age 3+ roach average 135 
mm FL (range 130 – 140 mm FL). 

Native Predators 
Sacramento pikeminnow: The Sacramento pikeminnow is the largest member of the minnow 
family (Cyprinidae) inhabiting the Russian River.  Pikeminnow are native to the Russian River, 
Sacramento-San Joaquin river systems, and the Pajaro and Salinas rivers (Moyle 2002).  Prior 
to the introduction of other predators, pikeminnow were the dominant piscivore (“fish eater”) in 
the Russian River.  Site-specific information is limited, and most of what is known about their 
biology and life history comes from studies conducted in other river systems, primarily in the 
Sacramento and San Joaquin.  In addition, a considerable amount of work has been conducted 
on the closely related northern pikeminnow (P. oregonensis) predation on salmonid smolts in 
the Columbia River Basin. 

Historical observations of Sacramento pikeminnow in the Russian River are limited to (Taft and 
Murphy 1950) and a few CDFW reports, primarily during the 1950s chemical treatment 
(rotenone) projects. Pikeminnow occupy pools throughout the Russian River and the lower 
reaches of the larger tributaries.  Large pikeminnow are apparently widespread above the 
Wohler Pool, and were observed in most large pools sampled during a snorkel survey in 2002 
(Cook 2003). 

Sacramento pikeminnow prefer warm streams with abundant pools and cover (Taft and Murphy 
1950), (Moyle and Nichols 1973).  Adults tend to be sedentary during daylight hours (Smith 
1982, cited in Brown 1990). Juveniles (70 to 120 mm SL) were found in riffles and runs.  
Sacramento pikeminnow prefer relatively low velocity habitat (<0.5 fps), except when foraging or 
moving from one pool to another, moderate depths (1.5 to 4.5 feet), and a substrate of gravel to 
boulder (Knight 1985). 

Sacramento pikeminnow prefer warm water compared to salmonids, are seldom abundant 
where water temperature does not exceed 59.0˚ F (Moyle 1976), and show a preference for a 
water temperature of 78.8˚ F (Knight 1985). The critical thermal maxima temperatures were 
82.9˚ F for Sacramento pikeminnow acclimated at 50.0˚ F, and 99.0˚ F when acclimated to 77.0˚ 
F (Knight 1985). Sacramento pikeminnow survived temperatures of 86.0˚ F, but died when 
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temperature was rapidly increased to 95.0˚ F (Cech, et al. 1990).  Sacramento pikeminnow 
tolerate low dissolved oxygen levels, and do not show a metabolic response to hypoxic 
conditions (dissolved oxygen levels at 25 percent of saturation for each temperature tested) at 
temperatures up to 77.0˚ F (Cech et al. 1990). 

Adults feed primarily at dawn, dusk and at night ( (Brown 1990)).  Sacramento pikeminnow feed 
on aquatic insects as juveniles, switching to a diet primarily of fish as they grow (Moyle 2002). 
Taft and Murphy (1950) examined the stomach contents of 36 juveniles (ranging in length from 
3.3 to 17.8 cm FL) captured in the Russian River near Cloverdale. The diet of these fish 
consisted entirely of aquatic insects.  Mertz and Vanicek (1996) compared the diets of juvenile 
Sacramento pikeminnow with steelhead and Chinook salmon in the lower American River. They 
concluded that juveniles fed primarily on corixids (water boatmen) and chironomids (larval 
gnats), and that their diet did not overlap with either steelhead or Chinook salmon.  Sacramento 
pikeminnow have been reported to begin preying on fish and crayfish at 230-250 mm FL (data 
cited in Brown and Moyle 1981), and greater than 165 mm FL (Buchanan et al. 1981).  
Buchanan et al. (1981) reported that 75 percent of the salmonids consumed were eaten by 
northern pikeminnow greater than 300 mm FL. 

Adult Sacramento and northern pikeminnow are known to eat salmon and steelhead smolts 
(Moyle 2002, (Poe 1991; Shively et al. 1996; Zimmerman 1999). Northern pikeminnow can be a 
significant predator on juvenile salmonids below large dams when smolts become disoriented or 
injured by passage past dams, and below hatcheries following large releases of smolts (Shively 
et al. 1996). Buchanan et al. (1981) examined northern pikeminnow diets in free flowing 
sections of the Willamette River basin in Oregon.  Although the fish in this study were collected 
during spring smolt emigration period, they fed primarily on insects, crayfish, and sculpin.  
Juvenile salmonids were found in 2 percent of the 1,127 pikeminnow stomachs examined. 

Both Buchanan et al. (1980) and Thompson (1959 cited in Brown and Moyle 1981) found that 
pikeminnow were opportunistic, and fed on whatever prey source was most abundant.  This 
may explain why they are such active predators of salmonids below dams and after hatchery 
releases. 

In Central Valley streams, the presence of adult pikeminnow can result in a shift in habitat used 
by other (prey) species (Brown and Moyle 1991, Brown and Brasher 1995, Gard 1994).  
Juvenile rainbow trout and Sacramento suckers shifted to shallower, higher velocity (riffle) 
habitat, and threespine stickleback and juvenile California roach shifted to near shore, shallow 
water habitat in the presence of pikeminnow.  Pikeminnow are seldom abundant where sunfish 
are common (Moyle and Nichols 1973; Gard 1994). 

In the Russian River, spawning takes place in April and May (Taft and Murphy 1950).  Eggs are 
adhesive and are attached to rocks or gravel.  Pikeminnow inhabiting large rivers and reservoirs 
migrate into tributary streams to spawn during high flows (Moyle 2002, Mulligan 1975, Harvey 
and Nakamoto 1999). Sacramento pikeminnow migrated anywhere from 2 to 92 km during 
spawning migration. Eggs hatch in 4 to 7 days at 64.4° F. In the Russian River, larvae were first 
captured in screw traps in mid to late June in 2000 and 2002. 
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Recreationally Important Species 
Recreationally important fisheries occur in the mainstem as well as in both Lake Mendocino and 
Lake Sonoma. In the mainstem Russian River, hatchery steelhead are the primary sports fish 
(fishing for Chinook and coho salmon, as well as for wild steelhead, is illegal).  American shad 
and smallmouth bass are actively pursued during the spring and summer. Other species, 
including white and channel catfish, bluegill, and striped bass comprise a minor fishery.  Project 
reservoirs support popular fisheries for largemouth bass, redear sunfish, bluegill, black crappie, 
channel catfish, and (in Lake Sonoma) resident rainbow trout (“landlocked steelhead”). 

Conversely, the sports fish listed above (excluding American shad) are at least partially, if not 
primarily, piscivorous, and can negatively impact juvenile salmonids and other native fish 
through competition and predation.  Excluding steelhead, these species are not native to the 
Russian River, and any predation by these species would constitute a negative impact to listed 
species.  Thus, improving populations of these species in the Russian River can be beneficial 
for recreation while negatively impacting listed salmonids. 

American shad are an anadromous species that is native to the Atlantic coast from northern 
Florida into Canada.  Upstream migration in the Russian River begins in April and may continue 
into early August; however, peak observations were made in May through mid-June (Barraco 
and Jones 1971).  In the Sacramento River, American shad begin migrating when temperatures 
exceed 57º F, and peak when temperatures ranging from 62.5 to 75º F.  American shad are 
broadcast spawners, and developing embryos remain suspended in the current, drifting 
downstream as the young shad develop. Time to hatching is positively related to water 
temperature, and takes 8-12 days at temperatures ranging from 52-59º F, 6-8 days at 62.5 ºF, 
and 3 days at 75º F (Moyle 2002). However, survival is lower at higher temperatures.  Young 
American shad feed on plankton, eventually including a variety of insects in their diets. 
American shad slowly move downstream and enter the ocean in the September to November 
timeframe. Site-specific information for the Russian River is sparse. Barraco and Jones (1971) 
reported that American shad were not hindered by flows greater than 162 cfs (measured at 
Hacienda). American shad are smaller than Chinook salmon, thus, it is reasonable to assume 
that they can migrate upstream at comparable (or lower) streamflows (approximately 135 
through the Lower Russian River and 110 cfs through the Upper Russian River).  In addition to 
flows suitable for upstream migration, American shad eggs need to be suspended in the current 
for 3 to 12 days.  Flows sufficient to maintain this state of buoyancy is unknown. 

Smallmouth bass are native to the eastern half of the United States and southern Canada 
(Carlander 1977). Smallmouth bass, first stocked in the Russian River in 1878 (Dill and 
Cordone 1997), are widespread throughout the mainstem. 

Optimal water temperatures for growth range from 78.8 to 84.2˚ F, and preferred temperatures 
overall range from 70.0 to 80.5˚ F (Edwards et al. 1983). Growth is inhibited at temperatures 
below 50.0 to 57.2˚ F. Smallmouth bass seek cover when temperatures drop to 59.0˚ F, and 
become inactive at approximately 50.0˚ F (Edwards et al. 1983).  Smallmouth bass prefer DO 
levels in excess of 6.0 mg/l. 
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Smallmouth bass will consume a wide variety of food items, including fish, crayfish, insects, and 
amphibians (Moyle 2002).  Juvenile salmonids can constitute a significant portion of their diet 
during the outmigration period (Fayram and Sibley 2000).  Sub-yearling Chinook salmon 
comprised 59 percent of the diet of smallmouth bass in one Columbia River study (Tabor 1993).  
However, in another study, sub-yearling Chinook accounted for only 4 percent of smallmouth 
bass prey items (Poe 1991).  Sub-yearling Chinook salmon accounted for 12.4 to 25.8 percent 
of the diet of smallmouth bass collected in three sections of the Columbia River during a seven-
year study (Zimmerman 1999).  In another study, smallmouth bass consumed approximately 4 
percent of the hatchery production in a given year.  However, hatchery reared Chinook salmon 
are larger than their wild counterparts, and predation on wild fish was likely higher (Fritts and 
Pearson 2004). 

Smallmouth bass are spring spawners, and spawning is generally initiated after water 
temperature increases to 55.0 to 59.9° F (range 39.9 to 70.0° F) (Emig 1966).  Preferred 
spawning substrate is gravel, but silt and sand can be utilized.  Nests are generally built at 
depths between 0.3 to 0.9 m (Edwards et al. 1983).  Spawning generally occurs in quiet 
backwater areas of streams. 

Largemouth Bass: Largemouth bass are native east of the Rocky Mountains from southern 
Quebec through the Mississippi River Basin to the Gulf of Mexico, east into the Carolinas and 
Florida (Carlander 1977). Largemouth bass thrive in low velocity, warm water habitats.  Moyle 
and Nichols (1973) described habitat supporting largemouth bass in Sierra foothill streams as 
being warm, turbid pools with aquatic and floating vegetation. In rivers, largemouth bass prefer 
low velocity habitats with aquatic vegetation (Stuber et al. 1982; Carlander 1977).Substrate in 
these pools was typically sand or mud.  Optimal temperatures for growth of juvenile and adult 
largemouth bass range from 75.2 to 96.8° F (Stuber et al. 1982).  Little growth occurs below 
59.0° F (Mohler 1966, cited by (Stuber et al. 1982). 

Largemouth bass feed primarily on fish and crayfish after reaching a size of approximately 5 to 
6 inches FL.  Largemouth bass have the well-earned reputation for being able to consume any 
animal that it can fit in its mouth, including small mammals, waterfowl, frogs, and fish. 

Few data are available on the abundance and distribution of largemouth bass in the Russian 
River. They are apparently confined to the lower sections of the river, but form a small 
proportion of fish captured during recent surveys (Chase, et al. 2005). 

Largemouth bass form a significant component of the Lake Mendocino and Lake Sonoma 
fisheries.  Largemouth bass life history characteristics are discussed in more detail in the 
Methodology section. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-24 



 

   
  

 

 

 

 

Fisheries Resources 

4.3.3 Regulatory Framework 

Federal 

Federal Endangered Species Act 
The USFWS and the National Marine Fisheries Service (NMFS) administer and enforce the 
federal Endangered Species Act of 1973 (16 USC Section 1531 et seq.). The USFWS 
administers the ESA for all terrestrial species and some inland aquatic species. NMFS 
administers the ESA for marine fish species, including anadromous salmonids. Threatened and 
Endangered Species on the Federal list (50 CFR Section 17.11, 17.12) are protected from take, 
defined as direct or indirect harm unless a Section 10(a) Incidental Take Permit or a Biological 
Opinion with incidental take provisions is issued. 

Pursuant to the requirements of the ESA, a federal agency reviewing a Proposed Project within 
its jurisdiction must determine whether any federally listed species may be present in the project 
area and determine whether the Proposed Project would have a potentially significant impact 
upon such species. Under the ESA, habitat loss is considered an impact to the species. In 
addition, the agency is required to determine whether the project is likely to jeopardize the 
continued existence of any species that is proposed for listing under the ESA or to result in the 
destruction or adverse modification of critical habitat proposed to be designated for such 
species (16 USC 1536[3], [4]). Therefore, project-related impacts to these species or their 
habitats would be considered significant and would require mitigation. 

Procedures for addressing federally listed species follow two principal pathways, both of which 
require consultation with USFWS and/or NMFS. The first pathway (ESA Section 10(a) Incidental 
Take Permit) is set up for situations where a non-federal government entity (or where no federal 
nexus exists) must resolve potential adverse impacts to species protected under the ESA. The 
second pathway (ESA Section 7 Consultation) involves projects with a federal connection or 
requirement (e.g. requiring a federal permit or receiving federal funding). 

Critical Habitat and Essential Fish Habitat 
Both Critical Habitat and Essential Fish Habitat (EFH) are designated within the project area for 
various special-status species. Both of these habitat types are important components in 
considering potential project-related impacts as part of this assessment. The federal ESA 
defines critical habitat as “the specific areas within the geographical area occupied by the 
species, at the time it is listed, on which are found those physical or biological features (I) 
essential to the conservation of the species and (II) which may require special management 
considerations or protection; and specific areas outside the geographical area occupied by the 
species at the time it is listed that are determined by the Secretary to be essential for the 
conservation of the species.” EFH is defined in the MSA as “those waters or substrate 
necessary to fish for spawning, breeding, feeding, or growth to maturity.”  
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State 

California Endangered Species Act 
The California Endangered Species Act (CESA [California Fish and Game Code Section 2080]) 
is similar to the ESA, but is limited to state-listed threatened and endangered species. CESA 
prohibits the take of state-listed threatened and endangered species. Additionally, the CDFW 
maintains a list of species of special concern, which serves as a “watch list.” Under CESA, 
agencies are required to consult with the CDFW when preparing CEQA documents. 
Consultation ensures that Proposed Projects or actions do not have a negative effect on state-
listed species or state species of special concern. During consultation, CDFW determines 
whether take would occur and identifies “reasonable and prudent alternatives” for the project 
and conservation of wildlife species. CDFW can authorize take if the applicant “obtains from the 
Secretary of the Interior or the Secretary of Commerce an incidental take statement pursuant to 
Section 1536 of Title 16 of the United States Code or an incidental take permit pursuant to 
Section 1539 of Title 16 of the United States Code that authorizes the taking of an endangered 
species or a threatened species that is listed pursuant to Section 1533 of Title 16 of the United 
States Code.” No permit can be issued if its issuance would “jeopardize the continued existence 
of the species,” and impacts of the authorized take must be minimized and fully mitigated. 

CEQA Guidelines Section 15380 
Although threatened and endangered species are protected by specific federal and state 
statutes, CEQA Guidelines Section 15380(d) provides that a species not listed on the federal or 
state list of protected species may be considered rare or endangered if the species can be 
shown to meet specified criteria. These criteria have been modeled after the definition in the 
ESA and the section of the California Fish and Game Code defining rare or endangered plants 
and animals. Section 15380(d) allows a public agency to undertake a review to determine if a 
significant effect on species that have not yet been listed by either the USFWS or CDFW (i.e., 
candidate species) would occur. Thus, CEQA provides an agency with the ability to protect a 
species from a project’s potential impacts until the respective government agencies have an 
opportunity to designate the species as protected. 

Local 

Mendocino County General Plan 
Parts of the Proposed Project are located within the jurisdiction of the Mendocino County 
General Plan (Mendocino County 2009).  The Mendocino County General Plan is discussed 
further in Section 4.3.5. 

Sonoma County General Plan 
Parts of the Proposed Project are located within the jurisdiction of Sonoma County General Plan 
2020 (PRMD 2012). The Sonoma County General Plan is discussed further in Section 4.4.5. 
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4.3.4 Impact Analysis 
This section describes the impact analysis relating to fisheries resources for the Proposed 
Project. It describes the methods used to determine the impacts of the project and lists the 
thresholds used to conclude whether an impact would be significant.  Measures to mitigate 
potentially significant impacts accompany each impact discussion, where applicable. 

Potential impacts are evaluated for multiple species and life stages.  Habitat utilized by these 
species/life stages varies spatially and temporarily.  To account for the spatial and temporal 
distribution, evaluation criteria were modeled in Lakes Mendocino and Sonoma, as well as at 
multiple locations along the Russian River and Dry Creek (Figure 4.3-2).  Evaluation criteria 
were developed for each species/life stage at the appropriate location and time of year. The 
Russian River was subdivided into the Upper Russian River between the East Fork Russian 
River and Dry Creek, the Lower Russian River from the Russian River confluence with Dry 
Creek to the Pacific Ocean, and Dry Creek from Warm Springs Dam to its confluence with the 
Russian River. 

Significance Criteria 
Based on the Appendix G of the CEQA Guidelines, project implementation would have 
significant impacts and environmental consequences on fisheries resources if it would:  

	 Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, regulations, or by the California Department of Fish & Game or U.S. Fish 
and Wildlife Service. 

	 Interfere substantially with the movement of any resident or migratory fish or wildlife 
species or with established native resident or migratory wildlife corridors, or impede the 
use of native wildlife nursery site. 

	 Conflict with any local policies or ordinances protecting biological resources, such as tree 
preservation policy or ordinance. 

	 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, or state habitat conservation plan. 

The impact analysis for wetland and biological resources such as riparian habitat are discussed 
in Chapter 4.4, “Vegetation and Wildlife.” 

Based on the nature and function of the Proposed Project, the following criteria included in 
Appendix G of the CEQA Guidelines do not apply to this analysis and are not discussed further, 
as explained below. 

	 Conflict with the provisions of an adopted habitat conservation plan, natural community 
conservation plan, or other approved plan. 
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Fisheries Resources 

There are no adopted habitat conservation plans, natural community conservation plans, or 
other approved plan for the project area and, therefore, impacts related to conflicts with such a 
plan are not applicable and are not further discussed. Please see Section 4.3.5 for general plan 
consistency and local policies or ordinances. Plans related to vegetation and wildlife resources 
are discussed in Chapter 4.4, “Vegetation and Wildlife.” 

Methodology 
The impact analysis below compares the elements of the Proposed Project and alternatives with 
the baseline or existing conditions within the project area. As described in Chapter 4.0, 
“Environmental Settings, Impacts and Mitigation Measures,” Baseline Conditions consists of 
minimum instream flow requirements included in the Water Agency’s water right permits as 
established by the State Water Resources Control Board’s Decision 1610 and the Russian 
River Estuary Management Project with a target water elevation in the Estuary of 7 feet (range 
4.5 to 9 feet) from May 15 to October 15. Flow throughout the Russian River, Estuary, and Dry 
Creek during the rainy season from November to April is largely influenced by rainfall and 
tributary inflows. Proposed Project instream flows are most relevant during the dry season (May 
to October) when releases from Lake Mendocino and Lake Sonoma contribute a large portion of 
the flows to the Russian River and Dry Creek. 

Changes in instream flow in the Russian River and Dry Creek, as well as fluctuations in Lake 
Mendocino and Lake Sonoma, could affect migratory or resident fish depending on the timing 
and degree of change in flow, and are unique to the species assessed.  Impacts on biological 
resources are evaluated based on the likelihood that special-status animal species, wildlife 
corridors and nursery sites, and other protected biological resources are present within the 
project area (as discussed in Section 4.3.2, Environmental Setting), and the likely effects that 
changes in lake levels and stream flows may have on these resources. 

The analysis of the effects of the project alternatives on fisheries resources emphasizes impacts 
on special-status aquatic species and habitats as wells as the movement of any resident or 
migratory fish species, or the use of fisheries rearing site, which were assessed by determining 
changes in Lake Mendocino and Lake Sonoma water surface elevations and changes in 
Russian River and Dry Creek flows. Modeling using historic hydrology data was used to 
simulate surface elevations in the two reservoirs and flows downstream of the reservoirs and 
the corresponding changes under project conditions. Projected changes in reservoir surface 
elevations and stream flow were then compared against Baseline Conditions to determine 
potential impacts, including changes in habitat accessible to special-status species. Please see 
Chapter 3, “Background and Project Description,” and Chapter 4.1, “Hydrology,” for modeling 
results and for a detailed description of Baseline Conditions. 

Analyzing the potential impacts to the seven special-status species with potential to occur in the 
project area would likely cover impacts to the remaining species as well.  A potentially confusing 
aspect to the impact analysis is that a project impact could be considered both positive and 
negative to the aquatic ecosystem overall.  If a project component enhances the smallmouth 
bass population, this would constitute a benefit for recreation.  However, smallmouth bass are 
predatory, and an increase in their population could potentially increase predation on salmonid 
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and other species of concern: a negative impact.  A hierarchical approach will be used to 
assess impacts to the aquatic ecosystem.  Highest priority will be given to impacts to ESA listed 
species; secondly to species of concern and other native species; and last to non-native 
species.  Using this approach, any predation by non-native species will be considered a 
negative impact. Conversely, predation by a native species would only be considered a 
negative impact if the rate of predation is perceived to be enhanced by a project component.  
The rational for this is that species such as pikeminnow inhabit the Russian River independent 
of the human intervention, and would be a predator on salmonids under natural conditions. 

Russian River Model 

Water Quality 
A water quality model of the Russian River (RMA 2007) was developed using HEC 5Q to 
simulate how changes in flow affect water temperature and dissolved oxygen in Lakes 
Mendocino and Sonoma, Dry Creek, and the Russian River downstream of Warm Springs and 
Coyote Valley dams. Simulated flow for Baseline Conditions, No Project 1 Alternative, No 
Project 2 Alternative, and the Proposed Project were generated using the Russian River 
Reservoir Simulation Model (Russian River ResSim – please see Appendix G for details) and 
used as input into the water quality model. Meteorological conditions were based upon 
California Irrigation Management Information System (CIMIS) data from stations at Hopland and 
Santa Rosa for 1989 to 2013. The model was calibrated using water quality field observations 
from 1990 to 2005. Further validation of the model was completed in 2015 using data from 
2000 to 2013.  The HEC 5Q water quality model is described in further detail in Appendix G.  
Water temperature and DO levels were modeled at the Russian River ResSim nodes (Figure 
4.3-2) as well as 2 miles and 4 miles downstream from the confluence of the east and west 
forks of the Russian River, at Geyserville, and at Lambert Bridge (Dry Creek) to assess the 
potential for the Proposed Project to affect these parameters (Figure 4.3-2). 

Water surface elevations 
The Russian River ResSim Model was used to estimate changes in water level elevations at 
Lakes Mendocino and Sonoma that would result from the Proposed Projects and Baseline. The 
Baseline Condition was used to estimate lake levels under existing conditions and these levels 
are compared to those modeled to occur under the No Project 1, No Project 2, and Proposed 
Project. 

Summer Rearing Habitat 
To analyze the how changes in minimum instream flows may alter the quantity of summer 
rearing habitat a two dimensional hydraulic model (Russian River River2D) was employed. The 
Russian River River2D model assessed project-related impacts to steelhead and Chinook 
salmon fry and juvenile rearing habitat in the Russian River upstream of Cloverdale (Sonoma 
County Water Agency 2016). The Russian River River2D modeled habitat over a range of flows 
encompassed by the proposed releases from the three project alternatives and Baseline 
Conditions (Sonoma County Water Agency 2016). The model estimated depths and velocities 
within reaches of the river over a range of simulated flows. These predicted depths and 
velocities were then linked to a Habitat Suitability Index (HSI) for different salmonid species and 
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life stages to quantitatively estimate the quantity and quality of habitat in each reach. The 
quantity of habitat is often expressed as Weighted Usable Area (WUA), the amount of habitat 
(measured in square meters) in a reach adjusted, or “weighted,” by habitat quality. The amount 
of WUA can be compared at different simulated flows to estimate how a range of flows effect 
salmonid habitat in a modeled reach. Project releases dominate flow during the summer 
months. River flow is dominated by reservoir releases earlier in the summer nearer to the 
dams. In the Upper Russian River from the forks down to Hopland (in some years) reservoir 
releases often dominate flow from May through October.  Downstream of Hopland significant 
amounts of unimpaired flow can increase flows above that which is released from the reservoir 
well into July. This period coincides with the spring and summer rearing life stages for Chinook 
salmon and steelhead. Flows modeled for River2D where those expected to present in the 
mainstem Russian River during the summer rearing period under Baseline Conditions and 
under a range of alternatives.   

Steelhead 

Juveniles 
Data collected in 2013 for the Russian River River2D study show that there is little change in 
velocity WUA (WUA that includes only the suitability of estimated velocity, but excludes the 
suitability of estimated depths or cover) for juvenile steelhead at the Hopland, Comminsky 
Station, and Cloverdale study sites across the range of modeled flows (25 to 260 cfs). At the 
Ukiah study site, velocity WUA would increase from 25 to 105 cfs, then steadily decreased from 
105 to 310 cfs. Nonetheless, there is an improvement WUA as a percent of wetted area as 
flows decrease at all reaches. Since a reduction in releases from CVD could lead to a reduction 
in wetted area it is important to consider both metrics. 

The relationship between velocity, depth, and cover suitability also should be considered since 
changes in releases from CVD affect velocity, depth, and cover and change the total amount of 
juvenile steelhead rearing habitat in a reach. Depth, velocity, and cover availability form the 
mainstay of salmonid (physical) habitat. Juvenile salmonids actively select a range of depths 
and velocities that maximize individual fitness and survival. The preferred range of depths and 
velocity (and cover types) change as the animal grows, generally shifting from shallow, low 
velocity habitat for fry, to deeper faster water for larger juveniles.  Physical habitat quality and 
quantity will change in response to flow.    

The Russian River River2D model estimated the amount of WUA based on monthly median 
flows (predicted by the Russian River ResSim model) under different project alternatives. The 
estimates provided data to analyze impacts to juvenile rearing habitat. Model results show that 
steelhead juvenile WUA would increase with minimum instream flows from approximately 25 cfs 
to approximately 100 cfs at all sites.  From approximately 100 cfs to 250 cfs, a slight increase 
occurs. The WUA for steelhead juveniles range from 2,167 m2 to 7,791 m2 depending on flow 
and the reach modeled (Figure 4.3-3). Under Baseline Conditions, monthly median flow in the 
Upper Russian River (estimated by Russian River ResSim at the forks of the Russian River 
near Ukiah, Hopland, and Cloverdale) range from 163 to 259 cfs May through November. The 
amount of WUA for Juvenile steelhead that occurs for the median flow from May through 
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November range from 3,498 m2 to 7,795 m2 and varies by the flow and reach modeled (Table 
4.3- 5). For Baseline Conditions, the total amount of steelhead juvenile WUA combining all 
River2D reaches range from 23,832 m2 to 23,949 m2 depending on the month (Table 4.3- 6). 
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Figure 4.3-3. The estimated habitat (weighted usable area, WUA, in square meters) for 
steelhead juveniles at Ukiah, Hopland, Comminsky station, and at Cloverdale based on 
River2D. Flow is the flow that occurred in each reach. 
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Table 4.3-5. The estimated amount of weighted usable area (WUA) for steelhead and 
Chinook fry and juveniles in River2D reaches using the monthly median flow (from the 
nearest node) from Russian River ResSim under Baseline Conditions.  Dashes indicate 
that this life stage would not be present in the Upper Russian River for these months. 

sp
ec

ie
s

lif
e 

st
ag

e

 WUA% 
change from 
baseline at 
River2D 
Reach 

May Jun Jul Aug Sep Oct Nov 

S
te

el
he

ad Ju
ve

ni
le

s Ukiah 3,512 3,512 3,506 3,497 3,508 3,512 3,491 

Hopland 6,066 6,080 6,080 6,035 6,091 6,140 6,146 

Comminsky 6,581 6,548 6,548 6,556 6,528 6,498 6,498 

Cloverdale 7,673 7,773 7,773 7,755 7,795 7,800 7,800 

F
ry

 

Ukiah 1,066 1,066 - - - - -

Hopland 1,459 1,452 - - - - -

Comminsky 1,415 1,485 - - - - -

Cloverdale 1,052 1,108 - - - - -

C
hi

no
ok Ju

ve
ni

le
s Ukiah 1,609 - - - - - -

Hopland 4,170 - - - - - -

Comminsky 5,029 - - - - - -

Cloverdale 4,696 - - - - - -

F
ry

 

Ukiah 1,133 - - - - - -

Hopland 2,177 - - - - - -

Comminsky 2,313 - - - - - -

Cloverdale 1,732 - - - - - -

Table 4.3-6. The total estimated amount of weighted usable area (WUA) for steelhead and 
Chinook fry and juveniles when combining all River2D reaches under Baseline 
Conditions monthly median flows. Dashes indicate that this life stage would not be 
present in the Upper Russian River for these months. 

Species Life stage May Jun Jul Aug Sep Oct Nov 

steelhead 
Juvenile 23,832 23,913 23,907 23,843 23,921 23,949 23,936 

fry 4,993 5,111 - - - - -

Chinook 
Juvenile 15,504 - - - - - -

Fry 7,354 - - - - - -
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Fry 
The River2D model results show that steelhead fry habitat would change at all sites with a 
change in minimum instream flow. At the Ukiah reach, model results indicate that steelhead fry 
WUA would increase with minimum instream flows from approximately 25 cfs to approximately 
250 cfs. At Hopland, model results indicate that the WUA would decrease from 25 cfs to 
approximately 100 cfs then slightly increase as flow increased to 250 cfs.  As flows increased, 
model projections for the WUA at the Comminsky Station reach would gradually decrease over 
the range of flows modeled.  At Cloverdale, the model projections for the WUA would sharply 
decrease as flow increased from 25 cfs to 250 cfs. The WUA for steelhead fry range from 967 
m2 to 2,337 m2 depending on flow and the reach modeled (Figure 4.3- 4). For Baseline 
Conditions, the median flow in the Upper Russian River ranges from 200-237 (estimated at the 
forks of the Russian River near Ukiah, Hopland, and Cloverdale) during May through June.  The 
modeled amount of steelhead fry habitat available for the monthly median flows for May through 
June range from 1,052 m2 to 1,485 m2 and varied by reach (Table 4.3- 5).  However for 
comparison purposes it is important to consider the total amount WUA would be available when 
combining all River2D reaches. For Baseline Conditions, the total amount of steelhead fry WUA 
when combining all River2D reaches range from 4,993 m2 to 5,111 m2 depending on the month 
(Table 4.3- 6). 

0 

500 

1000 

1500 

2000 

2500 

0 50 100 150 200 250 300 350 400 

H
ab
it
at

 (W
ei
gh
te
d

 u
sa
b
le

 a
re
a 
m
2
) 

Flow (cfs) 

Steelhead Fry Rearing Habitat 

Ukiah Hopland Comminsky Station Cloverdale 

Figure 4.3-4. The estimated habitat (weighted usable area (WUA) in square meters for steelhead 
fry at Ukiah, Hopland, Comminsky station, and at Cloverdale based on River2D.  Flow is the flow 
that occurred in each reach. 
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Chinook salmon 

Fry 
The River2D model results show that Chinook salmon fry habitat would change at all sites with 
a change in minimum instream flow.  At the Ukiah reach, modeled results indicate that Chinook 
salmon fry WUA would slightly increase with flow from approximately 25 cfs to 250 cfs. At the 
other reaches, the model result indicate that habitat would decrease with an increase in flow.  
The WUA for Chinook salmon fry range from 1,072 m2 to 3,316 m2 depending on the flow rate 
and the reach modeled (Figure 4.3- 5).  Under Baseline Conditions, median flow in the Upper 
Russian River (estimated at the forks of the Russian River near Ukiah, Hopland, and 
Cloverdale) range from 200 to 237 cfs during May, depending on the reach.  The River2D model 
results indicate that the amount of habitat in the Ukiah, Hopland, Comminsky station, and 
Cloverdale reaches under the median flows during May range from 1,133 m2 to 2,313 m2 and 
varied by reach (Table 4.3- 5). For Baseline Conditions, the total amount of Chinook salmon fry 
WUA combining all River2D reaches is 7,354 m2 (Table 4.3- 6). 
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Figure 4.3-5. The estimated habitat (weighted usable area, WUA, in square meters) for steelhead 
juveniles at Ukiah, Hopland, Comminsky station, and at Cloverdale based on River2D.  Flow is the 
flow that occurred in each reach. 

Juveniles 
The River2D model results show that WUA for Chinook salmon juveniles would increase with 
instream flow from approximately 25 cfs to 70 cfs at all sites. From approximately 70 cfs to 
approximately 250 cfs, a slight decrease occurs. The WUA for Chinook salmon juveniles range 
from 1,331 m2 to 5,358 m2 depending on flow and the reach modeled (Figure 4.3- 6). For 
Baseline Conditions, modeled monthly median flows in the Upper Russian River (estimated at 
the Forks of the Russian River near Ukiah, Hopland, and Cloverdale) during May range from 
200 cfs to 237 cfs depending on the reach.  The modeled results for the amount of WUA that 
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occur range from 1,609 m2 to 5,029 m2 and vary by reach (Table 4.3- 5). For Baseline 
Conditions, the total amount of Chinook salmon juvenile WUA combining all River2D reaches is 
15,504 m2 (Table 4.3- 6). 
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Figure 4.3-6. The estimated habitat weighted usable area (WUA) in square meters, for steelhead 
juveniles at Ukiah, Hopland, Comminsky station, and at Cloverdale based on River2D.  Flow is the 
flow that occurred in each reach. 

Coho salmon 
Coho salmon habitat does not occur in the mainstem of the Russian River.  As discussed in the 
life history section of this chapter, coho salmon habitat is limited to the selected tributaries 
located primarily in the Lower Russian River, including Dry Creek and a few of its tributaries.  
The Water Agency is implementing 6 miles of habitat enhancements in Dry Creek that are 
intended to improve habitat for coho salmon and steelhead.  However these enhancements 
were built recently and are not part of Baseline Conditions.   

Dry Creek 
Instream flows in Dry Creek are managed by reservoir releases from Warm Springs Dam. 
Under Baseline Conditions monthly median flows range from 93 cfs to 118 cfs from May through 
November (Table 4.3 -7).  
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Table 4.3-7. The monthly median flows (cfs) estimated by Russian River ResSim for the mouth of 
Dry Creek for Baseline Conditions. 

Alternative May Jun Jul Aug Sep Oct Nov 

Baseline 109 93 93 93 93 93 118 

Dry Creek is used by Chinook salmon and steelhead for rearing habitat, but under Baseline 
Conditions provides almost no coho habitat. ENTRIX (2003) found that Dry Creek provided 
minimal habitat for coho salmon. For Baseline Conditions and at the time of ENTRIX (2003) 
conducted their study, the minimum instream flows in Dry Creek were in accordance with the 
Water Agency’s water right permits and the SWRCB’s Decision 1610 adopted in 1986.  

The National Marine Fisheries Service (NMFS) issued its Biological Opinion for Water Supply, 
Flood Control Operations, and Channel Maintenance conducted by the U.S. Army Corps of 
Engineers, the Sonoma County Water Agency, and the Mendocino County Russian River Flood 
Control and Water Conservation Improvement District in the Russian River Watershed (Russian 
River Biological Opinion) on September 24, 2008 (see Chapter 3, “Background and Project 
Description,” for additional information on the Russian River Biological Opinion). NMFS 
concluded that the continued operations of Coyote Valley Dam and Warm Springs Dam by the 
USACE and the Water Agency in a manner similar to recent historic practices are likely to 
jeopardize and adversely modify critical habitat for endangered Central California Coast coho 
salmon and threatened Central California Coast steelhead (NMFS 2008, 14).  

Since the issuance of the Biological Opinion, the Water Agency has conducted annual 
electrofishing surveys in Dry Creek. Each year multiple sites are visited, and as often as three 
times a year. Combining all surveys up to 2015, 18,118 steelhead and 117 coho have been 
captured during these surveys.  

Salmonid Upstream Migration and Spawning 
Adult passage 
Adult salmon require a particular stream depth suitable to access their spawning grounds and 
successfully spawn.  In the Russian River, adult Chinook spawn on riffles primarily in the Upper 
Russian River and in Dry Creek. Coho salmon spawn in tributaries to the Russian River and 
Dry Creek the bulk of which are located downstream of Healdsburg.  Steelhead spawn in the 
tributaries to the Russian River and Dry Creek as well as in the upper mainstem Russian river, 
and in Dry Creek (see “Environmental setting” in Fisheries Chapter). Minimum depths that allow 
for adult salmonid passage is not well defined in the literature and will be discussed further in 
this section.  Depths in rivers are largely a function of flow.  The lowest flow that still creates 
depths suitable for fish passage is often referred to as a “passage flow.”  The Water Agency 
used three lines of evidence to identify passage flows in the Russian River by 1) surveying the 
depths of shallow riffles in the Russian River; and 2) verifying that adult salmonids could pass 
these sections of river by operating an underwater video camera upstream of these riffles; and 
3) conducting Chinook salmon spawning surveys during periods of low flow to confirm that 
salmonids successfully accessed their spawning grounds.  
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Minimum stream depths at which adult salmonids are able to successfully migrate have 
received little attention in the literature. The criterion most commonly cited is from “Determining 
Stream Flow for Fish Life” (Thompson 1972). This was a presentation at a symposium, and 
represented the Oregon Department of Fish and Wildlife’s (formerly the Oregon State Game 
Commission) criterion for a depth that provides suitable passage conditions for Chinook salmon 
(0.8 feet). Thompson (1972) suggests that passage is unimpeded when the shallowest riffle in a 
river has a riffle crest that is at least 0.8 feet deep. However, this does not provide insight into 
depths where migration is impeded or prevented. Thompson's criterion was based on 
measurements of fish morphology and not observations of fish behavior. Thompson (1972) 
states that to his knowledge this criteria has never been tested in the field. Salmonids have 
been observed moving upstream at shallower depths (SWRCB 2013; Mosely 1982; USGS 
2005). A study in the Eel River found that Chinook could access spawning grounds above rifles 
with a maximum riffle crest depth of 0.6 feet (VTN 1982). The USGS (2005) and Sutton et al. 
(2006) concluded that the Thompson criterion was too restrictive and opted to follow Scott et al. 
(1981) and selected 0.6 feet as a minimum depth suitable for Chinook salmon passage. They 
noted that Chinook salmon have been observed migrating through water as shallow as 0.2 feet 
deep (USGS 2005). The Water Agency has documented Chinook salmon upstream of riffles 
that failed to meet the Thompson Criterion as well. In the Russian River, shallow areas (less 
than 0.8 feet deep) tend to be very short in linear distances, and would not require a significant 
effort by an adult Chinook salmon to traverse to deeper water. 

In the Russian River and Dry Creek there has been limited data collected on the depths 
required for adult salmonids to access their spawning grounds or the flows that may provide 
these necessary depths. However, some data was collected in 2013 during a drought which 
required lower minimum instream flows to preserve water supply in Lake Mendocino through a 
dry period. In order to conserve water supply in Lake Mendocino throughout the 2013 drought 
the Water Agency petitioned the SWRCB to reduce minimum instream flows in the Russian 
River in April of 2013. From May 1, through October 28, 2013 minimum instream flows were 
reduced from 185 cfs in the Upper Russian River to 75 cfs and from 125 cfs in the Lower 
Russian River to 85 cfs.  After October 28, 2013 the SWRCB’s temporary urgency change order 
expired and minimum instream flows specified in D1610 went into effect.  The storage in Lake 
Mendocino at that time of year was such that minimum instream flows for a dry spring 2 
condition was specified by D1610.  During a dry spring 2, minimum flows in the Upper Russian 
River are 75 cfs and minimum instream flows in the Lower Russian River are the same as 
during a normal year, which is 125 cfs (SWRCB 2013).  A second temporary urgency change 
petition was submitted to the SWRCB in December to reduce minimum instream flows and the 
SWRCB issued a new temporary urgency change order. Under the new order, minimum 
instream flows in the Upper Russian River were reduced as low as 25 cfs during the beginning 
of 2014, although tributary inflow often resulted in much higher flows (SWRCB 2013). There 
was some uncertainty as to whether Chinook could access their spawning grounds and 
successfully spawn during the 2013 drought because flows were historically low.  

To address these concerns the Water Agency conducted surveys to investigate the spawning 
success of adult salmonids in 2013 (Smith 2013).  In total 18.5 river miles (RM) of stream were 
surveyed to identify and measure shallow riffles that may delay or prevent upstream migration 
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by Chinook salmon in 2013-14. The entire Lower Russian River from Mirabel to Cassini Ranch 
was surveyed from a kayak in order to identify the shallowest riffles downstream of Mirabel. In 
addition to kayak based surveys, the water agency conducted adult Chinook counts at the 
Mirabel fish ladders, located at RM 25, and used these observations to provide an estimate of 
river flow needed for Chinook to reach the ladders. The Water Agency used spawner surveys 
upstream of the Mirabel fish ladders to confirm that Chinook reached spawning sites. At a 
subset of these spawning sites, the Water Agency collected additional depth and velocity 
information to describe the conditions that fish were experiencing. The Water Agency focused 
on Chinook salmon because they are, on average, the largest salmonid in the river and would 
require the greatest depth for migration. 

Over 20 riffles were measured for these surveys and the Water Agency found that many shallow 
riffles (max depth less than 1 foot) occur over the range of flows observed during the surveys 
(75-115 cfs measured at the nearest USGS stream gage). Of the riffles surveyed the four 
shallowest riffles were located at Casini Ranch near Duncans Mills, at Monte Rio, at Badger 
Park near Healdsburg, and Geyserville (near Hwy 128). Maximum depths were 0.6 feet for 
Cassini Ranch, 1.1 feet for Monte Rio when the river mouth was closed, 0.8 feet for Monte Rio 
when the river mouth was open, 0.6 feet for Badger Park, 0.7 at Geyserville (near Hwy 128) at 
114 cfs and 0.6 feet at Geyserville (near Hwy 128) at 48 cfs (gaged at the USGS stream gage at 
Hacienda (USGS gage number 11467000) (SCWA 2014)). In 2015, a shallow riffle was 
measured in the lower Alexander Valley reach which was not surveyed in 2013. The deepest 
part of the riffle crest was 0.7 feet deep when measured on September 15, 2015 at a flow of 83 
cfs (measured at the USGS Jimtown gage ( USGS gage number 11463682), Table 4.3- 8).  

Table 4.3-8. The location and maximum depth at the riffle crest of the shallowest riffles measured 
during shallow riffle survey in the Russian River. The flow measured at the nearest USGS stream 
gage is also show. 

Location Max Depth (ft.) Stream Gage flow Comments 

Cassini Ranch 0.6 Hacienda 90 

Monte Rio 1.1 Hacienda 75 River mouth closed 

Monte Rio 0.8 Hacienda 90 River mouth open 

Badger park 0.6 Diggers Bend 80 

Geyserville 0.7 Cloverdale 114 

Geyserville 0.6 Cloverdale 48 

Alexander Valley 0.7 Jimtown 83 

A flow of 130 cfs in the Lower Russian River, when measured at the USGS stream gage at 
Hacienda (USGS gage number 11467000) provides depths suitable for salmonid passage. 
Relatively few Chinook salmon were observed at the Mirabel fish ladder at a flows less than 125 
cfs at the USGS stream gage at Hacienda, although since the Chinook run was first monitored 
in 2000 flows below 125 cfs at the USGS stream gage at Hacienda (USGS gage number 
11467000) occur infrequently during the Chinook migration season. However, large numbers 
(up to 213 and 589 in a day) of Chinook salmon have been observed at Mirabel when flow at 
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the USGS stream gage at Hacienda (USGS gage number 11467000) was 130 to 135 cfs 
(Figure 4.3- 7). At this flow riffles downstream of Mirabel would be at least 0.6 ft. deep (Table 
4.3- 8). These observations suggest that a flow of 130 cfs when measured at USGS stream 
gage at Hacienda (USGS gage number 11467000) provides sufficient depths to allow salmonid 
passage through the Lower Russian River. 
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Figure 4.3-7. The number of adult Chinook observed in the Russian River at Mirabel in 2013-14. 
Also, shown are average daily river flow at Hacienda and barrier beach closures at the river mouth 
which limit Chinook from entering the Russian River. 

The Water Agency conducted spawner surveys in the Upper Russian River and noted that a 
flow of 110 cfs measured at the USGS stream gage at Healdsburg (USGS gage number 
11464000) provides depths sufficient for salmonid passage in this section of river. Chinook were 
observed as far upstream as Hopland during a period of time when flow had not exceeded 110 
cfs at the USGS stream gage at Healdsburg for over 75 days. Furthermore, Chinook accessed 
Alexander Valley, and Hopland reaches when flow at USGS Healdsburg gage (USGS gage 
number 11464000) never exceeded 110 cfs from September 1, 2013 to the date surveys 
observed Chinook in the Upper Russian River on November 12 and November 14, 2013 (Smith 
2013). These observations suggest that depths are sufficient for salmonid passage in the Upper 
Russian River when flow is 110 cfs measured at USGS stream gage at Healdsburg (USGS 
gage number 11464000). 

Riffle depths were not measured in Dry Creek, but Kayak based Chinook redd surveys have 
shown that adult Chinook can access Dry Creek spawning areas when flow is at least as low as 
98 cfs measured at the USGS stream gage at the mouth of Dry Creek (USGS gage number 
11465350). At this flow riffle depths are sufficient to allow for salmonid passage. In 2014 kayak 
based adult Chinook spawner surveys were conducted in Dry Creek from Warm Springs Dam to 
the USGS stream gage at the mouth of Dry Creek (USGS gage number 11465350. The first 
survey occurred on October 22, 2014 when flow at the USGS stream gage at the mouth of Dry 
Creek (USGS gage number 11465350) was 82 cfs. During this survey 2 Chinook redds and no 
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adult Chinook salmon were observed. Additional surveys were conducted on November 5, 
November 19, and November 25, 2014. During this 34 day period (October 23 through 
November 25, 2014) flow ranged from 59 to 98 cfs at the USGS stream gage at the mouth of 
Dry Creek (USGS gage number 11465350), 74 cfs to 91 cfs at the USGS Dry Creek gage near 
Geyserville (USGS gage number 11465240) and 77 cfs to 89 cfs at the Warm Springs Dam. In 
total 128 Chinook redds and 11 adult Chinook salmon were observed during these 3 surveys. 
Of the 128 Chinook redds observed during these surveys, 78 were observed in the upper 1/2 of 
Dry Creek (upstream of Lambert Bridge, Table 4.3- 9).  This indicates that adult Chinook salmon 
can migrate through Dry Creek in flows of approximately 90 cfs. 

Table 4.3-9. The total number of Chinook salmon redds observed during redd surveys that 
occurred in Dry Creek in 2014 shown by survey date. 

Survey Date Lower Dry Creek Upper Dry Creek Total 

10/22/2014 1 1 2 

11/5/2014 5 5 10 

11/19/2014 22 34 56 

11/25/2014 23 39 62 

Total 51 79 130 

In summary, field studies conducted in previous years have gathered data that can be used to 
identify flows that provide stream depths suitable for salmonid passage (Smith 2013, Martini-
Lamb and Manning 2014). Based on these studies a flow of 110 cfs when measured at the 
USGS stream gage at Healdsburg (USGS gage number 11464000) was considered to provide 
sufficient depths in the Upper Russian River for salmonid passage. Field studies have shown 
that fish can traverse the section of river between Healdsburg and Cloverdale when flow is 110 
cfs measured at the USGS stream gage at Healdsburg (USGS gage number 11464000). It is 
likely that fish would also be able to access the remainder of the Upper Russian River at a flow 
of 110 cfs as some Chinook have been observed as far upstream as Hopland when flow was 
110 at Healdsburg (USGS gage number 11464000). Water Agency studies found that depths 
are sufficient for salmonid passage in the Lower Russian River at a flow of 135 cfs at the USGS 
stream gage at Hacienda (USGS gage number 11467000). High numbers of Chinook salmon 
were observed at Mirabel when flow was 135 cfs when measured at the USGS stream gage at 
Hacienda (USGS gage number 11467000) further supports that this flow is adequate for 
salmonid passage in the Lower Russian River. Surveys observed Chinook salmon spawning 
throughout Dry Creek indicate a flow of 90 cfs measured at the USGS stream gage at the mouth 
of Dry Creek (USGS gage number 11465350) is adequate to provide Chinook passage through 
Dry Creek (Table 4.3- 10).  

Table 4.3-10. Flows that provide salmonid passage in the Russian River 

Reach Stream gage Passage flow (cfs) 
Upper Russian River Healdsburg 110 
Lower Russian River Hacienda 135 
Dry Creek Mouth of Dry Creek 90 
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Under Baseline Conditions adult Chinook passage flows occur frequently. Chinook salmon enter 
the Russian River and begin staging in the estuary in October, but in most years the bulk of the 
upstream migration occurs from October 15, through December (Figure 4.3- 8). Chinook 
spawning habitat is located in the Upper Russian River and in Dry Creek, but Chinook must also 
traverse the Lower Russian River to access these spawning areas. Under Baseline Conditions, 
flows are sufficient for Chinook upstream migration for 65% to 100% of the time varying both 
temporally and spatially (Table 4.3- 11).  

Figure 4.3-8. The date that the first and last Chinook were observed on video cameras at the 
Mirabel fish ladders shown as whiskers, and the date that at least 25%, 50%, and 75% of the run 
were observed which are shown as boxes.  In most years the video cameras were installed on 
September 1.  The video cameras were removed during the onset of the first major storm each 
year.  This often coincides with the date the last fish was observed. 

Table 4.3-11. The percent occurrence that passage flows occur for Chinook salmon under 
Baseline Conditions. 

Reach Gage Passage flow (cfs) Oct 15-31 Nov Dec 
Upper 
Russian 
River 

Healdsburg 110 65% 87% 96% 

Lower 
Russian 
River 

Hacienda 135 90% 97% 100% 

Dry Creek Mouth of Dry Creek 90 95% 95% 97% 

Coho passage flows occur frequently under Baseline Conditions. Coho spawning habitat is 
mainly located in tributaries to the Lower Russian River and tributaries to Dry Creek, although 
some spawning may occur in mainstem Dry Creek. Upstream of Healdsburg, there is limited 
spawning habitat in a few tributaries to the Russian River.  While most of the coho spawning 
habitat is located outside of the project area coho must traverse the Lower Russian River and 
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Dry Creek, and to a lesser extent the Upper Russian River in order to access their spawning 
habitat. The while coho may stage in the Russian River estuary as early as October, the coho 
migration period is from November to February. Under Baseline Conditions flows are sufficient 
for coho upstream migration for 87% to 100% of the time. The percent of time that coho can 
migrate upstream varies temporally and spatially (Table 4.3- 12).  

Table 4.3-12. The percent occurrence that passage flows occur for coho salmon. 

Reach Gage Passage flow (cfs) Nov Dec Jan Feb 
Upper Russian River Healdsburg 110 87% 96% 98% 98% 
Lower Russian River Hacienda 135 97% 100% 100% 99% 
Dry Creek Mouth of Dry Creek 90 95% 97% 90% 96% 

Under Baseline Conditions steelhead are able to access their spawning grounds relatively 
frequently. Most of the steelhead spawning habitat is located outside of the project area in the 
tributaries to the Russian River and in tributaries to Dry Creek. Some steelhead spawn in the 
Upper Russian River near Hopland and in the Mainstem of Dry Creek. In order to access these 
habitats steelhead must be able to move upstream through the Lower Russian River, the Upper 
Russian River, and through Dry Creek. The steelhead migration period is from December 
through March. The percent of the time that upstream migration flows are sufficient for 
steelhead varies by month and by location, but in general steelhead can access their spawning 
grounds 90% to 100% of the time under Baseline Conditions (Table 4.3- 13). 

Table 4.3-13. The percent occurrence that passage flows occur for steelhead. 

Reach Gage Passage flow (cfs) Dec Jan Feb Mar 
Upper Russian River Healdsburg 110 96% 98% 98% 100% 
Lower Russian River Hacienda 135 100% 100% 99% 100% 
Dry Creek Mouth of Dry Creek 90 97% 90% 96% 100% 

Spawning 
The Water Agency used a two-dimensional hydraulic mode for habitat modeling and Chinook 
spawning surveys to identify flows of 130 cfs in the Upper Russian River (gaged at the USGS 
gage station at Healdsburg (USGS gage number 11464000) and 90 cfs in Dry Creek (gaged at 
the USGS gage station at the mouth of Dry Creek (USGS gage number 11465350) that provide 
suitable spawning habitat for salmonids.  Adult salmonids require adequate depth and velocity 
to construct viable redds.  Depth and velocity are reliant on the quantity of flow in a river.  The 
Water Agency used a two dimensional habitat model of depths and velocities in the Upper 
Russian River and related these to Chinook and steelhead preferences in order to estimate the 
quantity of spawning habitat in the Upper Russian River at different flows.  The Water Agency 
also conducted salmonid spawning surveys in the Upper Russian River and in Dry Creek to 
document the success of adult salmon spawning. 

Based on habitat modeling Chinook and steelhead spawning habitat is present in sufficient 
quantities when flow in the Russian River is approximately 130 cfs (gaged at the USGS gage 
station at Healdsburg (USGS gage number 11464000)). The Water Agency used a two 
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dimensional model to estimate hydrologic conditions (depth and velocity) suitable for Chinook 
and steelhead spawning. Adult salmon spawning habitat suitability criteria have not been 
constructed for the Russian River; however Chinook and steelhead spawning habitat suitability 
criteria from other rivers (e.g., Clear Creek, Gard 2011) (Table 4.3- 14) are available in the 
literature. The Water Agency collected bathometric data at Ukiah, Hopland, Commisky station, 
and Cloverdale for a complementary study (Sonoma County Water Agency 2016). In past years 
the Hopland, Commisky station, and Cloverdale reaches were not used (or used very 
infrequently) by adult Chinook and steelhead for spawning (Cook 2008; Martini-Lamb and 
Manning 2014), therefore these reaches were excluded from the analysis of adult spawning 
habitat. In general, habitat modeling at the Ukiah reach indicated that the amount (Weighted 
Usable Area (WUA)) of Chinook and steelhead spawning habitat increased with an increase in 
flow up to approximately 130 cfs (gaged at the USGS gage station at Healdsburg (USGS gage 
number 11464000)) after which little additional Chinook or steelhead spawning habitat became 
available with an increase of flow (Figure 4.3- 7, and Figure 4.3- 9 and Figure 4.3-10). 
Observations from spawning surveys in the Upper Russian River support the model results, that 
a flow of 130 cfs (gaged at the USGS gage station at Healdsburg (USGS gage number 
11464000)) provides depth and velocity conditions which are suitable for Chinook salmon 
spawning. 
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Table 4.3-14. Chinook and steelhead spawning habitat suitability criteria (from Gard 2011). 

Chinook Steelhead 
Water SI 

Velocity (ft/s) Value 
0 0 

0.09 0 
0.1 0.06 
0.15 0.08 
0.22 0.1 
0.29 0.12 
0.36 0.14 
0.43 0.17 
0.5 0.21 
0.57 0.24 
0.64 0.29 
0.71 0.33 
0.78 0.38 
0.85 0.43 
0.92 0.48 
0.95 0.5 
0.99 0.53 
1.06 0.59 
1.13 0.64 
1.2 0.7 
1.27 0.75 
1.34 0.8 
1.41 0.84 
1.48 0.88 
1.55 0.92 
1.62 0.95 
1.69 0.97 
1.76 0.99 
1.83 1 
1.97 1 
2.04 0.99 
4.15 0.5 
6.31 0 

 Water Depth 
(ft) 

SI 
Value 

0 0 
0.4 0 
0.5 0.39 
0.6 0.59
0.7 0.76 
0.8 0.88
0.9 0.95
1 0.99 

1.1 1 
6.7 0 
100 0 

 Water SI 
Velocity (ft/s) Value 

0 0 
0.6 0 
0.61 0.08 
0.7 0.14 
0.8 0.25 
0.9 0.38 
1 0.53 

1.1 0.66 
1.2 0.78 
1.3 0.87 
1.4 0.94 
1.5 0.98 
1.6 1 
1.7 1 
1.8 0.99 
1.9 0.97 
2 0.95 

2.1 0.93 
2.2 0.9 
2.3 0.87 
2.4 0.85 
2.5 0.82 
2.6 0.8 
2.7 0.78 
2.8 0.76 
2.9 0.73 
3 0.7 

3.1 0.66 
3.2 0.61 
3.3 0.56 
3.4 0.49 
3.5 0.41 
3.6 0.33 
3.7 0.25 
3.8 0.17 

3.89 0.11 
3.9 0 
100 0 

 Water SI 
Depth (ft) Value 

0 0 
0.3 0 
0.4 0.16 
0.5 0.26 
0.6 0.38 
0.7 0.51 
0.8 0.64 
0.9 0.75 
1 0.85 

1.1 0.92 
1.2 0.96 
1.3 0.99 
1.4 1 
1.5 1 

28.6 0 
100 0 
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Figure 4.3-9. The weighted useable area for Chinook spawning shown in square meters for the 
Ukiah modeling reach (SCWA unpublished data). Habitat is modeled using flow from within the 
modeled reach, but is related to and reported using the flow that occurred at Healdsburg during 
the same time. 
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Figure 4.3-10. The weighted useable area for steelhead spawning shown in square meters for the 
Ukiah Modeling reach (SCWA unpublished data). Habitat is modeled using flow from within the 
modeled reach, but is related to and reported using the flow that occurred at Healdsburg during 
the same time. 
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Based on spawning surveys, depths and velocities suitable for Chinook spawning are present in 
the Upper Russian River at a flow of 130 cfs (gaged at the USGS gage station at Healdsburg 
(USGS gage number 11464000)). Chinook salmon were observed spawning in the Upper 
Russian River during a single pass redd survey (362 redds over 75 river miles (SCWA 
unpublished data)) when flow was approximately 130 cfs in the upper Russian River.  Flow 
from September 1, 2013 to when surveys were completed on December 10, 2013 was 134 cfs 
or less when gaged at Healdsburg (USGS gage number 11464000), and 137 cfs or less when 
gaged at Hopland (USGS gage number 11462500). Unused spawning habitat was available in 
Geyserville at 115 cfs (gaged at the USGS gage station at Geyserville (USGS gage number 
11463500), based on measured areas of suitable depth and velocity in riffles used for spawning 
in previous years (Smith 2013). Therefore it is likely that a flow of 130 cfs when gaged at 
Healdsburg (USGS gage number 11464000) provides adequate Chinook spawning conditions 
(suitable depths and velocities) in the Upper Russian River. 

In Dry Creek a flow of 90 cfs when gaged at the USGS gage at the mouth of Dry Creek (USGS 
gage number 11465350) is likely more than adequate to provide suitable depths and velocities 
for Chinook spawning. Surveys in 2014 found Chinook could access and spawn in Dry Creek at 
flows ranging from 91-98 cfs at USGS gage at the mouth of Dry Creek (USGS gage number 
11465350), although lower flows may provide spawning habitat as well (for more details see the 
description of Dry Creek spawner surveys in the “Adult Passage” section of this chapter). 
Therefore a flow of 90 cfs when measured at the USGS gage at the mouth of Dry Creek (USGS 
gage number 11465350) is likely more than sufficient to provide suitable depths and velocities 
for Chinook salmon spawning.  

In summary, studies conducted in the Russian River and Dry Creek have identified flows that 
provide spawning habitat conditions (depth and velocity) for adult Chinook salmon. Based on 
habitat modeling and spawner surveys a flow of approximately 130 cfs when measured at the 
USGS stream gage at Healdsburg (USGS gage number 11464000) provides spawning habitat 
throughout the Upper Russian River and a flow of 90 cfs measured at the USGS stream gage at 
the mouth of Dry Creek (USGS gage number 11465350) provides spawning habitat in Dry 
Creek. These flows are likely conservative and Chinook may spawn at lower flows. Since 
steelhead are smaller than Chinook and spawn in smaller substrate flows of 130 cfs when 
measured at the USGS stream gage at Healdsburg (USGS gage number 11464000) should be 
more than adequate to provide spawning habitat in the Upper Russian River and flows of 90 cfs 
measured at the USGS stream gage at the mouth of Dry Creek (USGS gage number 
11465350) should be more than adequate to provide spawning habitat in Dry Creek. Coho are 
also smaller than Chinook and would be able to spawn at similar flows, but coho spawning 
habitat within the project area is limited to Dry Creek (Table 4.3- 15). 
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Table 4.3-15.  Flows that provide suitable spawning conditions for Chinook and steelhead in the 
Upper Russian River and for Chinook, steelhead, and coho in Dry Creek. 

Reach Stream gage Spawning flow (cfs) 
Upper Russian River Healdsburg 130 
Dry Creek Mouth of Dry Creek 90 

Under Baseline Conditions flows that allow for suitable spawning conditions occur frequently. 
Chinook salmon spawn in the Upper Russian River and in Dry Creek. The Chinook salmon 
spawning season begins in November and continues through February. Flows are sufficient for 
spawning 72% to 98% of the time and vary temporally and spatially (Table 4.9- 16). Within the 
project area (Lake Mendocino, Lake Sonoma, mainstem Russian River from Coyote Valley Dam 
to the Pacific Ocean and Dry Creek from Warm Springs Dam to the Russian River) coho 
spawning habitat is limited to Dry Creek. Coho spawning occurs from December through 
February. During this time the frequency that spawning flows occur in Dry Creek ranges from 
83% to 97% of the time and varies by month (Table 4.3- 16). Steelhead spawning habitat within 
the Project area is limited to the Upper Russian River near Hopland and in Dry Creek. The 
steelhead spawning season occurs between December and March. During this time flows are 
sufficient for steelhead spawning 72% to 100% of the time based on Russian River ResSim 
modeling results (Table 4.3- 17).  

Table 4.3-16. The percent occurrence that flows which have been shown to provide Chinook 
spawning habitat occur in the Russian River and in Dry Creek based on Russian River ResSim 
modeling results. 

Reach Gage Spawning flow (cfs) Nov Dec Jan Feb 

Upper Russian River Healdsburg 130 72% 88% 97% 98% 

Dry Creek Mouth of Dry Creek 90 95% 97% 90% 96% 

Table 4.3-17. The percent occurrence that flows which provide steelhead spawning habitat occur 
in the Russian River and in Dry Creek based on Russian River ResSim modeling results. Coho 
spawning occurs during this time range, but is limited to Dry Creek. 

Reach Gage Spawning flow (cfs) Dec Jan Feb Mar 
Upper Russian River Healdsburg 130 88% 97% 98% 100% 
Dry Creek Mouth of Dry Creek 90 97% 90% 96% 100% 

Water Temperature and Dissolved Oxygen Requirements 
Water temperature directly affects an organism's ability to survive, grow, and reproduce.  Within 
a species-specific tolerance range, as water temperature increases, growth rate and other 
metabolic activities also increase.  Water temperatures above or below this range may result in 
an increased susceptibility to disease and predation, a reduction in swimming performance, and 
a reduction in growth rates. Ultimately, excessively low or high temperatures can result in direct 
mortality (excessively low temperatures do not occur in Russian River and will not be 
discussed).  Factors such as dissolved oxygen levels, food availability, and exposure to 
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predation and diseases, influence the effects of temperature on fish growth and survival.  The 
effects of water temperature vary by life stage (e.g., embryos are less tolerant of high 
temperatures than juveniles) and by the ecological variable being considered (e.g., disease 
resistance versus maximum growth rates).  The significance of this is clear when considering 
the potential impacts associated with different ecological variables impinging on a population.  
Impacts associated with diseases are reduced at very cold temperatures.  Conversely, growth is 
maximized at relatively warm temperatures.  Larger fish are more competitive with smaller 
conspecifics, are better able to avoid predation, and have higher overall survival rates.  Thus, 
maximizing temperature for one variable (e.g., resistance to disease) may decrease the 
suitability of another variable (e.g., growth). 

Under natural conditions, water temperatures vary on a daily and seasonal basis, and are 
seldom within the optimal range for a particular species for extended periods of time.  This is 
particularly true for the Russian River which is located near the southern edge of the range for 
coastal salmonids.  Further, habitat conditions vary depending on position in the watershed.  
The significance of this fact on the distribution of fish communities within a river system is that 
some reaches of the Russian River would not provide suitable summer rearing habitat for 
salmonids under natural conditions.  This is borne out by the fact that several warm water 
species (e.g. hardhead, Sacramento pikeminnow, and Sacramento sucker) thrived in the 
Russian River prior to water management activities in the watershed (e.g., USFCC 1892; 
Snyder 1908). 

Critical temperatures that limit production and survival of salmonids vary widely in the literature.  
Verhille et al. (in Press) found that steelhead living in the lower Tuolumne River maintained 95% 
of peak aerobic scope between 64 and 76° F. Their results suggested that the Tuolumne River 
population may be locally adjusted to its river system, and that it may not be appropriate to 
apply criteria developed from geographically disparate systems. Although thermal criteria 
developed from more northern (and often from snowmelt driven systems) was used out of 
necessity, it is possible that salmonids in the Russian River, like those in the Tuolumne River, 
may tolerate warmer temperatures compared to salmonids from colder climes where much of 
the water temperature data were developed. For example, McCullough et al. (2001) site data 
suggesting that the ability of steelhead to smolt is impaired at temperatures between 53.5 and 
55.5° F while other studies reported that steelhead smolts were negatively affected at 
temperatures above 59.0° F. However, in 2016, the daily average water temperature recorded 
at the USGS stream gauge at Hacienda exceeded 55.5° F on March 25 at a flow of 5,400 cfs, 
and exceeded 59° F on April 3 at a flow of 1,700 cfs (well above required minimum instream 
flows, and likely unaffected by released from Project reservoirs). This suggest that Russian 
River steelhead are either able to complete the smolting process at higher temperatures, or that 
they complete the smolting process in tributaries and are able to travel to the Pacific Ocean 
before suffering ill effects of warm water. 

Much of the literature analyzing the effects of temperature on fish is focused on determining 
“optimal” or lethal levels.  However, even in pristine environments, fish often spend the majority 
of their time exposed to “suboptimal” conditions. Fish are able to survive, grow, and reproduce 
at temperatures above their theoretical “optimum.”  Sullivan et al. (2000) modified Brett (1956) 
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generalized concept of the effects of temperature on salmonid. They used four categories 
(zones) with five physiological responses to relate the effects of temperature on growth and 
survival (Figure 4.3-11). There are two response within the “Zone of Preference;” “optimal” 
conditions where survival is maximized and growth occurs at all but starvation rations; and 
“suitable” temperatures where survival is high and growth occurs proportional to food 
availability. Within the “Zone of Tolerance,” fish are becoming stressed; while mortality does not 
increase, growth may be compromised based on the length of exposure. Within the Zone of 
Resistance, fish are highly stressed. Survival and growth are decreased proportional to 
exposure. At the upper critical lethal limit, death occurs rapidly. 

Figure 4.3- 11.  General environmental effects of temperature on rearing salmonids in relation to 
duration and magnitude of temperature from (Sullivan, et al. 2000), page 2-2). 

A key point in understanding thermal related impacts on fish is that they form a continuum that 
is influenced by both the actual temperature and the length of exposure. Exposure to very high 
temperatures for short periods of time can increase the rate of mortality; conversely, exposure 
to moderate warm temperatures for an extended period of time can result in negative impacts to 
growth and survival as well. 

Temperature Assessment Criteria 
Definitive criteria to assess the effects of temperature on fish are not available in the literature. 
Further, the effects of temperature on some life stages of each of the three listed species have 
been poorly studied, requiring the use of data from related species to “fill in” the gaps.”  All of 
this presents a dilemma for assessing the effects of modifying minimum instream flow 
requirements and its resultant effect on temperature on fish. Analyzing the average temperature 
between alternatives is instructive to assess the overall effect of changing flows; however, in 
some cases, small changes in temperature can have profound impacts to fish.  Developing such 
a metric is complicated by the interactions of multiple variables (e.g., life stage, food availability, 
DO, disease, etc.) over the range of temperatures that fish can survive.  In addition, recent 
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studies suggest that fish may become adapted to local conditions and may tolerate much wider 
range of temperatures than generally reported in the literature (e.g., Verhille et al. 2015). In 
addition, the influence of water temperature occurs over a continuum, with the effects ranging 
from “ideal” slowly degrading to lethal. 

The potential for changes in water temperature to affect listed salmonids for each life stage will 
be assessed using three metrics. 

1. Monthly mean3 temperatures (mean daily temperatures averaged by month over the 104 
year period of record) will be presented to provide an overview of thermal conditions under 
each alternative (No Project 1, No Project 2, and Proposed Project). 

2. 	 An “assessment criteria” (discussed below) will be used to put the overall suitability of the 
thermal regime for each species/life stage into perspective. The assessment criteria uses 
exceedance values (that is, the percentage of time that a value is exceeded during the 104 
year period of record). 

3. 	 The change in the frequency of occurrence of stressful water temperatures (the percentage 
of time that water temperature exceeds selected values) will be used to assess the potential 
for high temperatures to affect salmonids. 

Assessment Criteria Defined 
Based on a review of the pertinent literature (cited in Tables 4.3-5 through 4.3-28), an ordinal 
scale ranging from 5 (optimal or “no impacts”) to 0 (lethal) with “significant impacts” potentially 
occurring below a score of 3, was used to compare the effects of water temperature between 
the different alternatives with Baseline Conditions.  Scoring criteria for each of 4 life stages for 
the 3 ESA listed salmonids in the Russian River watershed were developed: 

	 Optimal (score of 5): For each life stage, temperatures within this range maximize survival 
and fitness for the population. No temperature-related impacts occur within this range. 

	 Suitable (score 4.75 to 4.0): Temperature may exert some stress on individuals, but growth 
and survival of the population is not negatively impacted. No significant temperature-related 
impacts are expected within this range. 

	 Tolerance (score of 3.75 to 2.0): The tolerance zone transitions from “good” to “stressful” 
conditions. Temperatures within this range exert physiological stress on fish, and may 
reduce survival and fitness of individuals, depending on duration.  However, fish generally 
do not display behavioral changes such as seeking out coldwater refugia.  Short-term 
exposure to temperatures generally do not result in significant negative impacts.  However, 
long-term exposure, particularly to the warmer end of this range, can result in significant 
impacts. The cooler half of this zone scores from 3.9 to 3.0 – fish are becoming stressed, 
growth may be reduced, but survival and overall fitness of the population is not significantly 
compromised. The lower scores (2.75 – 2.0) reflect the potential for the warmer half of the 

3 Monthly mean is the mean of daily average values for each month in 104 years of model 
simulation. The Russian River ResSim models hydrology based on the historical hydrology from 1910 to 
2013. 
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transitional zone to increase physiological stress (e.g., decrease in growth rates and an 
increase in susceptibility to predation and diseases).  Significant, negative impacts can 
occur within this range depending on duration of exposure. 

	 Resistance (score 1.75 – 0.25):  Fish alter their normal behavior to cope with heat related 
stress. Behavioral changes include a reduction in feeding, increased or decreased agonistic 
behavior, and/or actively seeking coldwater refugia. Significant impacts occur proportional to 
the length of exposure. Short-term exposure may result in a minimal loss to the population. 
However, as exposure time increases, growth rates are reduced and mortality rates 
increase. 

	 Lethal (score of 0):  Death may occur rapidly because of heat related stress. Significant 
impacts occur within a short period. 

Species Specific Temperature Criteria 
Although observational data are available for Chinook salmon, coho salmon, and steelhead in 
the Russian River, and continuous water temperatures measurements have been collected on 
the Russian River: there have been no site-specific water temperature studies on salmonids 
conducted in this watershed.  The following temperature criteria was based on a review of the 
literature, in combination with observations of salmonids in the Russian River watershed. 

Chinook Salmon 
Adult migration: Chinook salmon are the first anadromous species to return to the Russian 
River each fall. Although some individual Chinook salmon enter the river as early as late 
August, the run typically peaks between mid-October and mid-November, with spawning 
typically beginning in mid-November, and continues through December. As a consequence of 
their early arrival in the river, adult Chinook may encounter relatively warm water during the 
beginning of the upstream migration. Fall Chinook salmon have been reported in the literature 
migrating at temperatures ranging from 43 to 67° F, with an optimal temperature of 43 to 60° F. 
In the Russian River, adult Chinook salmon have been observed migrating past the Mirabel 
Dam at temperatures up to 72.7° F; however, the majority of adult Chinook salmon are counted 
at the Mirabel Dam once temperatures have decreased below 60º F.  Upstream migration by 
adult Chinook salmon in the San Joaquin River was reportedly halted when temperatures 
exceeded 70.0° F, but resumed when temperatures declined below 65° F. In the Klamath River, 
upstream migration was inhibited when water temperatures exceeded 73.5º F. (please see 
Table 4.3-18 for citations and Table 4.3-19 for the assessment criteria).  

Embryonic development: Although adult Chinook salmon can withstand relatively high 
temperatures, multiple studies have demonstrated detrimental effects to spawning success 
when adults with eggs are exposed to temperatures lower than temperatures that impact adult 
fish. High temperatures affected not only egg development, but also reduce subsequent fry 
development and survival. High survival rates (hatching through fry stages) have been reported 
to occur at temperatures ranging from approximately 39 to 59° F.  Eggs reared at temperatures 
above approximately 60° F have been reported to experience increasingly higher rates of 
mortality. Temperatures above approximately 65° F are reportedly lethal to developing 
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eggs/newly hatched Chinook (please see Table 4.3-20 for citations and Table 4.3-21 for the 
assessment criteria). 

Rearing: Chinook begin to emerge during mid-February, and rear in the Russian River for 
approximately 2 to 4 months before emigrating to the ocean. Late migrating fish may encounter 
elevated water temperatures. Optimal temperatures for rearing Chinook salmon appears to be a 
tradeoff between cooler temperatures that reduce mortality from factors such as diseases and 
predation, and warmer temperatures that promote better growth and increase survival upon 
entry into the ocean. The preferred temperature range for juvenile Chinook salmon has been 
reported to range from 50 to 60˚ F; however, growth is maximized at temperatures ranging 
between approximately 60 and 69˚ F. Chinook reared at fluctuating temperatures between 62.6 
and 68.0˚ F grew at rates similar to Chinook smolts reared at 55.4 to 60.8˚ F. Juvenile Chinook 
survived and grew at temperatures up to 75˚ F at ration levels found in the wild.  However, the 
growth rates decreased for fish reared at temperatures above 71.5˚ F (please see Table 4.3-22 
for citations and Table 4.3-23 for the assessment criteria). 

Smolts: Chinook smolts migrate through the Lower Russian River primarily during April and 
May, but the run extends through July in some years. Chinook salmon are able to smolt at the 
highest temperatures of the three Russian River salmonids. Optimal temperatures for smolting 
range from 50 to around 63° F. Temperatures ranging between 63 and 68° F are marginal for 
smolting; However, smolts reared at temperatures within this range successfully adapted to 
saltwater, and did not experience a statistically significant increase in mortality during acute 
seawater test when compared to fish reared at 55.4 to 60.8° F. Water temperatures above 70.0° 
F have been reported to stop downstream migration of Chinook salmon smolts.  In the Russian 
River, Chinook salmon have been captured in downstream migrant traps (presumed migrating) 
at a daily average temperatures of 71.8° F. However, the fate of these fish is unknown (please 
see Table 4.3-24 for citations and Table 4.3-25 for the assessment criteria). 
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Table 4.3- 18. Literature review of water temperatures and their effect on Chinook salmon: adult migrants. 

Temperature 
(°F) 

Effect Citation 

45 - 60 Preferred temperatures for upstream migration 
Becker 19731; 
Burrows 19631 

43 - 57 “Optimal” range for migration and pre-spawning broodstock survival Marine 19921 

>60 Poor survival for adults held in hatcheries Boles et al. 1988 

57 – 67 Suitable temperature range for migration NOAA 19971 

59 – 60 Optimal temperatures for adults with maturing eggs NOAA 20001 

<64 Suitable for migrating adults NMFS 20091 

64.5 Risk of disease increases EPA 20031 

63.5 – 66 Embryonic mortality and abnormalities occur Berman 19901 

62.5 – 68.0 Lethal limit for pre-spawning adults “probably falls” with the range Marine 19921 

70 
Upstream migration halted in the San Joaquin River (low DO levels may have been a 
contributing factor) 

Hallock et al. 1970 

73.4 Adult migration in the Klamath River was halted Strange 2010 

75.0 Lethal Brett 1952 
1Cited in Bratovich et al. 2004 

Table 4.3-19. Water temperature assessment criteria for upstream migrating Chinook salmon. 

Upstream migration: October 1 – November 15; Dry Creek and the Russian River 
Temperature 

(°F) 
Score Descriptive rating Significance 

≤60.0 5 Optimal No impacts anticipated 
60.1 – 64.0 4.75 – 4.00 Suitable No significant impacts anticipated 

64.1 – 67.0 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposure – Impacts tend to be less than significant 
Long term exposure – Impacts can be significant 

67.1 – 74.9 1.75 – 0.25 Resistance Significant impacts occur proportional to exposure 
75.0 0.00 Lethal Significant impacts occur over a short period of time 
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Table 4.3-20. Literature review of water temperatures and their effect on Chinook salmon: embryonic development 

Temperature 
(°F) 

Effect Citation 

35.5 100% mortality Beacham and Murray 19891 

50 Preferred temperature for spawning anadromous salmonids ISG (1996)4 

39 - 53.5 Survival of eggs and alevins maximized (Central Valley stocks)  Myrick and Cech (2001) 

53 - 57.5 Highest survival for Sacramento River stocks Boles et al. (1988) 

40 - 55 High survival of all life stages Seymour (1956)2 

55 - 57.5 <50% survival from eggs to sac-fry Seymour (1956)2 

53 - 58 Preferred temperatures (Central Valley stocks) NOAA 2002b1 

35 - 58 Recommended temperatures for egg incubation Yoshiyama et al. 19981 

39 - 59 Survival to hatching ranged from 88 to 99.4 percent Beacham and Murray 19891 

>60.0 
Upper threshold for Chinook salmon eggs in Washington 
stressful conditions for anadromous salmonids 
Survival to yolk sac stage was zero 
Low survival for eggs incubated at temperatures 

Combs and Burrows 19573 

ISG (1996)4 

Seymour 19561 

Johnson and Brice (1953)2 

Boles et al. (1988) 

53 - 61 
Survival was similar for eggs initially fertilized within the temperature range and then 
incubated at normal seasonal temperatures (43-54° F). 

Olson and Foster (1957)3 

60 - 62.5 Survival to sac fry was zero Seymour 19562 

62 – 64 Physiologically limiting for Sacramento River stocks USFWS 19991 

>65 Survival for eggs incubated at temperatures was zero 
Johnson and Brice (1953)3 

Seymour (1956)2 

70 - 79 Lethal temperature for spawning anadromous salmonids 
ISG (1996)4 

Baker 1995 
Brett 1952 

1Cited in Bratovich et al. 2004 
2Cited in Raleigh et al. 1984 
3Cited in Boles et al. 1988 
4Cited in Sauter et al. 2001 
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Table 4.3-21. Water temperature assessment criteria for spawning Chinook salmon and egg incubation. 

Spawning/embryo development: November 15 – January 31; Dry Creek and the Upper Russian River 

Temperature (° F) Score Descriptive rating Significance 
53.5 5.00 Optimal No impacts anticipated 

53.5 – 58.0 4.75 – 4.00 Suitable No significant impacts anticipated 

58.1 - 60 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposure – Impacts tend to be less than significant 
Long term exposure – Impacts can be significant 

60.1 – 64.0 1.75 – 0.25 Resistance Significant impacts occur proportional to exposure 
>64.0 0.00 Lethal limit Significant impacts occur over a short period of time 

Table 4.3-22. Literature review of water temperatures and their effect on juvenile Chinook salmon rearing. 

Temperature
(°F) 

Effect Citation 

53.5 - 57 Preferred Brett 1952 

59 Mortality from columnaris increased Bratovich et al. 2004 

50 - 60 Balanced fish growth with potential for temperature related mortality (McCullough et al. 1999 

60 Disease infection rates increase Bratovich et al. 2004 

54.5 – 61.0 
62.6 - 68.0 

70 - 75 

Compared with juvenile Chinook reared between 54.5 and 61.0° F, fish reared between 62.6 
and 68° F grew at similar rates, but had more variable rates of predation.  Fish reared between 
70 and 75° F grew slowly, and suffered higher mortality rates.  

Marine and Cech 2004 

53 – 64 Optimal for growth and survival Raleigh 19841 

65 Columnaris infection rates and mortality rates increase Johnson et al. 19531 

59 - 66 Excellent growth occurred at test temperatures Brett 1972 

66.4 Mortality rate equal to growth rate McCullough 1991 

67 - 68 Optimum food conversion Brett et al. 1982 

<68 
No significant reductions in growth rates when food was adequate; growth slowed at higher 
temperatures 

Marine and Cech 2004 

59.5 - 69 Growth maximized when food was not limiting Myrick and Cech (2000) 
1Cited in Bratovich et al. 2004 
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Table 4.3-22 (Continued).  Literature review of water temperatures and their effect on juvenile Chinook salmon rearing. 

Temperature 
(°F) 

Effect Citation 

66.0 - 69 Growth maximized when food was not limiting Brett et al. 1972 

46.5 - 71.5 
Number of salmon consumed by northern pikeminnow increased 14-fold between these 
temperatures 

Vigg and Burley (1991)5 

71.6 Prefer temperatures below this level Myers et al. 19981 

75 Survived and grew at levels found in the wild Marine and Cech 2004 

74 - 79 Upper lethal limit (depending on acclimation temperature) 

Brett 1952 
Boles et al. 1988 
Bell 1991 
McCullough 1999 
Myrick and Cech 2000 

1Cited in Bratovich et al. 2004 

Table 4.3-23. Water temperature assessment criteria for juvenile Chinook salmon rearing. 

Pre-smolts (rearing): March 1 – June 1; Upper Russian River;  March 1 – July 15; Dry Creek and Lower Russian River 

Temperature (° F) Score Descriptive rating Significance 

62.5 5.00 Optimal No impacts anticipated 

62.6 – 64.0 4.75 – 4.00 Suitable No significant impacts anticipated 

64.1 – 68.0 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposure - Impacts tend to be less than significant 
Long term exposure - can result in significant impacts 

68.1 – 74.9 1.75 – 0.25 Resistance Significant impacts occur proportional to exposure 

≥75.0 0.00 Lethal Limit Significant impacts occur over a short period of time 
2Cited in Raleigh et al. 1984 
3Cited in Boles et al. 1988 
4Cited in Sauter et al. 2001 
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Table 4.3-24. Literature review of temperatures and emigrating Chinook salmon smolts. 

Temperature Results Citation 

<53.5 Maximum temperature to maintain migratory response and seawater adaption Wedemeyer et al. 1980 

55.5 - 61.0 
62.5 - 68.0 

70 - 75 

Compared with juvenile Chinook reared between 54.5 and 61.0° F, fish reared 
between 62.5 and 68° F had more variable smoltification indices.  Fish reared between 
70 and 75° F exhibited impaired smoltification indices. Although mortality was higher in 
seawater challenges, the difference was not significant. 

Marine and Cech 2004 

50 - 62.5 Optimal for smolting Zedonis and Newcomb 1997 

50 - 63.5 Optimal for smolting Myrick and Cech 2001 

<64 Temperatures below this level are required for smolting NMFS 2009 

68 Successfully smolted (upper limit) Marine 1997 

62.5 - 68 Marginal for smolting Zedonis and Newcomb 1997 

70 Emigration halted Boles et al. 1988 

Table 4.3-25. Water temperature assessment criteria for emigrating Chinook salmon smolts. 

Smolts: April 1 – June; Dry Creek and Lower Russian River 

Temperature Score Descriptive rating Impact severity 

≤62.5 5.00 Optimal No temperature related impacts 

61.1 - 64.0 4.75 – 4.00 Suitable No impacts anticipated 

63.6 - 68.0 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposure - impacts tend to be less than significant; 
Long term exposure - can result in significant impacts 

68.1 - 74.9 1.75 – 0.25 Resistance Significant impacts occur proportional to exposure 

≥75.0 0.00 Lethal limit Significant impacts occur over a short period of time 
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Coho Salmon 
Adult migration: Spawning coho enter the Russian River primarily December through January, 
avoiding warm temperatures encountered by Chinook salmon (UCCE and SCWA unpublished 
data). Like Chinook salmon, the adults can withstand relatively warm temperatures; however, 
the fitness of their eggs and developing fry can be compromised by relatively low temperatures. 
Little information has been found assessing the impacts of water temperature and migrating 
adult coho salmon. Adults migrating through 62° F water apparently did not negatively affect 
egg development; however, water temperatures of 68° F negatively affected egg development.  
The lack of information for this life stage prevented the development of a species-specific 
assessment criteria.  Based on run timing overlap, the assessment criteria for steelhead adult 
migration was applied to coho salmon (please see Table 4.3-26 for citations and Table 4.3-27 
for the assessment criteria). 

Embryonic development: Although eggs were not adversely affected when adults were 
exposed to temperatures of 62° F, a rapid deterioration in egg viability was observed when 
adults were exposed to temperatures warmer than 68° F. Temperatures of 40 to 53° F are 
considered suitable for spawning.  Multiple studies have demonstrated that coho salmon 
embryo survival from fertilization to hatching was high between 41 and 53° F, but was markedly 
less at 35.5 and 57° F.  In another study, mortality was 100 percent at test temperatures 
between 57 to 58° F (please see Table 4.3-28 for citations and Table 4.3-29 for the assessment 
criteria). 

Rearing: The upper lethal level for juvenile coho salmon is relatively high (73.2 to 84.6), overall 
they have the most restrictive temperature requirements of the three listed species in the 
Russian River. Juvenile coho salmon reportedly rear at temperatures between 37.9 and 69.1° 
F, but prefer water temperatures between 50 and 59° F. In the Mattole River Basin the warmest 
tributaries supporting coho salmon had a mean week average temperature of 62° F.  Juvenile 
coho seek out cooler water when temperatures exceed 71.5° F. Juvenile growth is maximized at 
temperatures between 52 and 62.5° F. Growth apparently stops at temperatures above 68.5° F. 
Physiological performance is maximized at temperatures above reported optimal conditions, for 
example, the maximum sustained swimming speed occurs at 68.0° F (please see Table 4.3-30 
for citations and Table 4.3-31 for the assessment criteria). 

Smolting: Little information was found in the literature regarding the effects of temperature on 
coho smolts. Smolting is apparently optimized at 57° F, impaired at 59° F, and reversed at 62.5 
(please see Table 4.3-32 for citations and Table 4.3-33 for the assessment criteria). Criteria for 
smolting steelhead and Chinook salmon were used to fill in the gaps and complete the 
assessment criteria. 
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Table 4.3- 26. Summary of selective water temperatures and their effect on upstream migrating coho salmon. 

Temperature
 (°F) 

Results Citation 

62 
No apparent adverse effects to eggs in utero caused by prolonged 
exposure 

Bouck et al. (1970)6 

68 
Adults migrating through waters warmer than 68° F experienced 
reduced quality and more rapid deterioration of eggs. 

Flett et al. (1996)4 

69.8 Lethal temperature for spawning anadromous salmonids ISG (1996) 4 

4Cited by Sauter et al. 2001
 
6Cited by WDOE 2002
 

Table 4.3- 27. Water temperature assessment criteria for upstream migrating coho salmon 

Life stage: upstream migration (December - March; Mainstem and Dry Creek) 

Temperature 
(°F) 

Score Descriptive rating Impact severity 

≤52.0 5.00 Optimal No Impacts 

52.1– 59.0 4.75 – 4.00 Suitable No impacts anticipated 

59.1 – 70.0 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be less than significant 
Long term exposure – impacts may be significant 

70.1 – 74.9 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

≥75.0 0.00 Lethal Significant impacts occur over a short period of time 
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Fisheries Resources 

Table 4.3-28. Summary of selective water temperatures and their effect on spawning coho salmon and egg incubation. 

Temperature 
(°F) 

Results Citation 

50 Preferred temperature for spawning anadromous salmonids ISG (1996)4 

46.5 to 50 Optimal temperatures for spawning fish WDOE 2002 

41-53 Embryo survival from fertilization to hatching was high Murray and McPhail 19886 

54.5 Alevin mortalities of 51-59% Dong 19811 

57 
Coho alevin survival was lower than at the other (41 – 53° F) 
incubation temperatures. 

Murray and McPhail 19886 

57 - 58 100% mortality Dong, 19816 

4Cited by Sauter et al. 2001
 
6Cited by WDOE 2002
 

Table 4.3-29. Water temperature assessment criteria for spawning coho salmon and egg incubation. 

Spawning migration: December 1 – March; Dry Creek and Lower Russian River 

Temperature 
(°F) 

Score Descriptive rating Impact severity 

≤50 5.00 Optimal 

50.1 – 53.0 4.75 – 4.00 Suitable No impacts anticipated 

53.1 – 54.5 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposure - impacts tend to be less than significant; 
Long term exposure - can result in significant impacts 

54.6 – 57.0 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

>57.1 0.00 Lethal limit Significant impacts occur over a short period of time 
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Fisheries Resources 

Table 4.3-30. Summary of selective water temperatures and their effect on juvenile coho salmon rearing. 

Temperature 
(°F) 

Results Citation 

49 No mortality from exposure to bacterial infection Holt et al. 1975 

50 – 59 Preferred range Hassler 1987; Bell (1986) 

49 - 57 selectively preferred Piper et al. 19826 

57 
Proposed that August-September stream temperatures should fluctuate 
between 52 – 62.5° F (mean 57° F) for optimal growth. 

Averett 19696 

49 
Preferred temperature for coho from parental stock originating from
 cold ground water supplied streams preferred 9.6°C (range 43 – 61° F),  

Konecki, et al. 1995 

53 
Preferred temperature for coho from parental stock originating from
 warmer streams (range 44.5 - 70° F) 

Konecki, et al. 1995 

61.7 MWMT that minimizes loss of growth Sullivan et al 2000 

62 MWAT for coho bearing streams in the Mattole River Watershed Welch et al. 2001 

62.5 Growth maximized Shelbourn 19806 

64 Mean Weekly Average Temperature (MWAT) EPA 1977 

64.4 
Mean weekly maximum temperature (MWMT) for coho bearing streams in the 
Mattole River Watershed 

Welch et al. 2001 

66 Juvenile coho began utilizing cool water refuge Sutton and Soto 2010 

68 Physiological performance is maximized 
Griffiths and Alderdice 
1972 

69 For coho exposed to bacteria, survival was zero Holt et al. 1975 

37.9 – 69.1 Reported rearing temperatures Bell 1986 

70 
Coho had positive growth and showed no stress response.  They were similar 
to cohorts reared at 61. Growth should not be impaired if there is access to 
thermal refugia when temperatures are ≥ 73.4 

Foot et al., 2014 

70 – 73.5 Absent when daily maximum temperatures exceed this range Frissell et al. 19926 

71.6 Coho juveniles begin moving to cold water refuge Bisson et al. 1988 

73.2 – 84.6 Upper lethal limit depending on acclimation history 
Brett 1952; Bell 1986, 
Konecki et al, 1995. 

6WDOE 2002 
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Fisheries Resources 

Table 4.3-31. Water temperature assessment criteria for juvenile coho salmon rearing 

Rearing: year around; Dry Creek 

Temperature 
(°F) 

Score Descriptive rating Impact severity 

≤57.0 5.00 Optimal 

≤62.5 4.75 – 4.00 Suitable No impacts anticipated 

62.5 – 64.0 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be less than significant 
Long term exposure – impacts may be significant 

64.1 – 74.9 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

≥75.0 0.00 Lethal Significant impacts occur over a short period of time 

Table 4.3-32. Summary of selective water temperatures and their effect on coho salmon life stage: smolting 

Temperature
(°F) 

Results Citation 

43 - 50 Optimal Zedonis and Newcomb 1997 

53.5 Impairment of smolting process  Wedemeyer et al. 1980 

57 Smolting is optimized Shelbourn 19806 

59 Impairment of smolting process  
Zaugg and McClain 1976 McCullough et al. 
2001 

59 Tolerated for short periods of time Zedonis and Newcomb 1997 

62.5 Reverse the smoltification process Zedonis and Newcomb 1997 

50 - 68 
ATPase activity and the associated parr-smolt transformation 
were accelerated in fish at 50 and 59° F whereas animals at 68° 
F experienced at best only a transitory elevation in activity. 

Zaugg and Mclain 1976 

6WDOE 2002 
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Fisheries Resources 

Table 4.3- 33. Water temperature assessment criteria for emigrating coho salmon smolts. 

Smolt: March 1 – May 31; Lower Russian River; Dry Creek 

Temperature 
(°F) 

Score Descriptive rating Impact severity 

≤50 5.00 Optimal 

50.1 – 57.0 4.75 – 4.00 Suitable No impacts anticipated 

57 – 62.5 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be less than significant 
Long term exposure – impacts may be significant 

62.6 – 74.9 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

≥75.0 0.00 Lethal Significant impacts occur over a short period of time 
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Steelhead 
The effects of water temperature on this steelhead vary greatly in the literature, which is not 
surprising for a species that occupies a geographic area ranging from (at least historically) Baja 
California to Alaska.  For example, the upper lethal water temperature for steelhead has been 
reported to be 75.0° F; however, juvenile steelhead in the Eel River were observed feeding in 
surface waters with ambient temperatures up to 75.2° F (Nielsen et al. 1994). 

Adult migration: Steelhead spawning migration occurs primarily from December through March 
in the Russian River. As a result, water temperature is rarely an issue for this life stage.  
Steelhead use essentially the entire watershed.  Adult steelhead reportedly prefer temperatures 
between 46 and 52° F, with suitable (“preferred”) condition ranging up to 59° F.  Upstream 
migration reportedly stops at temperatures above 70 - 75° F.  Temperatures above 70° F are 
stressful to adult steelhead (please see Table 4.3-34 for citations and Table 4.3-35 for the 
assessment criteria).  

Embryonic development: Egg development occurs primarily from December through April in 
the Russian River watershed. Optimal temperatures for developing embryos range from 42 to 
52° F. Embryonic survival was 96% at temperatures below 53.5° F, decreasing to 85% at 59° F 
in a separate study.  Emerging alevins reared at 53.6° F were larger than those reared at 61° F 
(please see Table 4.3-36 for citations and Table 4.3-37 for the assessment criteria). 

Rearing: Optimal water temperatures for juvenile steelhead range between 50 and 62.6˚ F. 
However, in the Eel River, juvenile steelhead were observed in relatively high densities where 
the maximum weekly average temperatures ranged between 68.0-71.6° F. Like coho, 
physiological performance is maximized at temperatures above “optimal” levels. Growth rates 
increase as temperature increases to a point, then rapidly decreases.  Growth rate was higher 
at 66.2˚ F compared to fish reared at 52 – 59 ° F, suggesting improved food conversion 
efficiency at the higher temperature.  For rainbow trout fed to satiation, an increase in 
temperature led to an increase in the maximum consumption rates.  The high feeding rates 
decreased the negative effects of increased water temperatures, up to 72.5˚ F. However, above 
72.5˚ F, feeding rates decreased, possibly due to temperature related stress. Growth and the 
size of the territory defended by dominant steelhead was reduced in the presence of juvenile 
pikeminnow at temperatures between 68.0-73.4° F, but growth was not reduced when the two 
species were held in treatment water ranging between 59.0 and 64.4° F. 

In the Navarro River, significant increases in the heat shock protein (hsp) 72 was detected in 
wild steelhead parr when the short and long term daily average temperatures were 64.4 to 66.2˚ 
F, and daily maximum temperatures were 68.0 to 72.5˚ F. Although this study did not report on 
the ecological consequences of juvenile steelhead rearing at temperatures above 64.4˚ F (e.g., 
reduced growth, survival, etc.), the presence of hsp indicate that the fish were undergoing a 
response to an outside stressor (presumed to be temperature in this case), implying a 
physiological cost to the fish.  Steelhead begin utilizing thermally stratified pools at temperatures 
above 71.6˚ F (please see Table 4.3-38 for citations and Table 4.3-39 for assessment criteria).  
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Fisheries Resources 

Table 4.3-34.  Summary of selective water temperatures and their effect on steelhead upstream migration. 

Temperature 
(°F) 

Results Citation 

46 – 52 Preferred 
NMFS 2000 
McEwan and Jackson 1996 
Stillwater 2006 

50 Preferred temperature for spawning anadromous salmonids ISG 19964 

50 – 59 Preferred for holding in freshwater Moyle et al. 1995 

60.0 Stressful conditions for anadromous salmonids ISG 19964 

69.8 Lethal temperature for spawning anadromous salmonids ISG 19964 

70 Upstream migration inhibited/chronic stress 
Strickland (1967, cited by McCullough et al. 
2001)  
Stillwater 2006 

71.0 - 75 Upstream migration inhibited Fish and Hanavan (1948) 

Table 4.3-35.  Water temperature assessment criteria for upstream migrating steelhead. 

Life stage: upstream migration (December - March; Mainstem and Dry Creek) 

Temperature (°F) Score Descriptive rating Impact severity 

≤52.0 5.00 Optimal No Impacts 

52.1– 59.0 4.75 – 4.00 Suitable No impacts anticipated 

59.1 – 70.0 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be less than significant 
Long term exposure – impacts may be significant 

70.1 – 74.9 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

≥75.0 0.00 Lethal Significant impacts occur over a short period of time 
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Fisheries Resources 

Table 4.3-36.  Summary of selective water temperatures and their effect on spawning steelhead and egg incubation. 

Temperature (°F) Results Citation 

42 – 52 Optimal for egg survival 
Fuss 1988 
Stillwater 2006 

43 – 53.5 Embryonic mortality <4% 
Rombough 1988 (cited by 
McCullough et al. 2001) 

55 Stressful Stillwater 2006 

59 Embryonic mortality = 15% 
Rombough 1988 (cited by 
McCullough et al. (2001) 

53.6 – 61.0 Emerging alevin reared at 53.6° F were larger compared to those reared at 61° F 
Redding and Schreck (1979) (cited 
by McCullough et al. 2001) 

Table 4.3- 37.  Water temperature assessment criteria for spawning steelhead and egg incubation. 

Life stage: spawning (December - April; mainstem above Cloverdale and Dry Creek) 

Temperature Score Descriptive rating Impact severity 

≤52.0 5.00 Optimal No Impacts 

52.1 – 59.0 4.75 – 4.00 Suitable No impacts anticipated 

59.1 - 60 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be less than significant 
Long term exposure – impacts may be significant 

60.1 – 64.0 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

>64.0 0.00 Lethal Significant impacts occur over a short period of time 
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Fisheries Resources 

Table 4.3-38.  Summary of selective water temperatures and their effect on steelhead rearing. 

Temperature 
(°F) 

Results Citation 

50 – 59 Optimal range 
Bell 1984, Bovee 1978 
Barnhart 1986 

62.6 Preferred temperature for steelhead wild Feather River steelhead.  Myrick and Cech 2000 

59 – 64 Growth and size of territory are not affected by the presence of juvenile pikeminnow. Reese and Harvey 2002 

<65 Optimal Stillwater 2006 

64.5 – 66 Heat shock proteins detected in wild steelhead parr in the Navarro River, indicating the 
fish were experiencing stress. 

Werner et al. 2005 

66.2 Food conversion and growth maximized compared to fish reared between 52 - 59. Myrick and Cech 2000 

65 – 68 Suboptimal Stillwater 2006 

>68 Acute stress Stillwater 2006 

68 – 71.5 Eel River steelhead found in relatively high densities Harvey et al. 2002 

68.9 Upper threshold for the 7-day maximum temperature to minimize growth loss. Sullivan et al. 2000 

71.5 Steelhead seek out cool water refuges at tempeartures above 71.5 Nielsen et al. 1994 

72.5 
High feeding rates decrease the negative effects of increased water temperature. Above 
this point, feeding decreases. 

Wurtsbaugh 1977 

68 – 73.5 
Growth and size of territory defended were reduced in the presence of juvenile 
pikeminnow. 

Reese and Harvey 2002 

63.3 – 76.5 Active in southern California streams Spina 2006 

64.0 – 76.3 Maintained aneropic scope at 95% of maximum Verhille et al. 2015. 

>71.5 Aggressive behavior increased and foraging decreased Nielsen et al. 1994 

>73.4 Steelhead began utilizing thermally stratified pools Nielsen et al. 1994 

75 Upper lethal limit Bell 1986 
1Cited by WDOE 2002 
2Cited by Sauter et al. 2001 
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Fisheries Resources 

Table 4.3-39. Water temperature assessment criteria for juvenile steelhead rearing. 

Life stage: juvenile rearing (April - November; mainstem above Cloverdale and Dry Creek) 
Temperature Score Descriptive rating Impact severity 
≤62.5 5.00 Optimal No Impacts 

62.5– 66.0 4.75 – 4.00 Suitable No impacts anticipated 

66.1 – 71.4 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be 
less than significant. Long term exposure – 
impacts may be significant 

71.5 – 74.9 1.75 – 0.25 Resistance 
Impacts occur proportional to exposure 
(potentially significant) 

≥75.0 0.00 Lethal 
Significant impacts occur over a short 
period of time 

Smolting: Like all life stages for this species, the optimal and critical temperature ranges vary 
significantly in the literature.  For example, significant impacts were reported in one study at 
temperatures above 53.5 to 55.5° F, and successful smolting was reported to occur at 
temperatures up to 59° F in another study. Steelhead require the coldest water temperatures for 
smolting of the three salmon species in the Russian River. Water temperatures in the Russian 
River are naturally warm compared to many steelhead streams.  For example, a daily minimum 
and maximum water temperature of 56.5 and 60.3° F, respectively, were recorded at the USGS 
Hacienda streamflow gauge on May 1, 2010, at an average daily streamflow of 2,090 cubic feet 
per second (cfs).  At this flow, water temperatures are controlled by atmospheric conditions. To 
cope with their restrictive temperature requirements, steelhead likely migrate earlier in the year 
compared to other salmonids in the basin.  Presumed migrating smolts have been detected 
leaving basin tributaries between December and mid-May.  In addition, the Russian River is a 
relatively short river compared to many steelhead streams, and emigrating smolts would be able 
to pass through the river in a short amount of time, possible reaching the ocean before 
experiencing thermal related stress (please see Table 4.3-40 for citations and Table 4.3-41 for 
the assessment criteria). 

Temperature Requirements of Native and Recreationally Important 
Species 
In contrast to salmonids, most of the other native fish species in the Russian River watershed 
prefer warmer temperatures (Table 4.3-42).  Evaluating water temperature impacts on fish must 
be made in relation to the habitat assessed.  Relatively warm temperatures in the lower sections 
of tributaries and in the mainstem Russian River during the summer are not necessarily 
indicative of a negative impact to these species. Conversely, activities that increase temperature 
in the Headwater Zone may result in a negative impact. A single temperature criteria cannot be 
made that encompasses all of the native and recreationally important species inhabiting the 
Russian River. A generalization that can be made is that over the range of temperatures 
commonly found in the Russian River, increasing temperatures are beneficial for all species 
inhabiting the Russian River below the confluence with Dry Creek, excluding tule perch.  For 
this analysis, warmer temperatures between 70 and 80° F are considered beneficial for native 
and recreational species, while temperatures over 77.0° F would constitute a significant impact 
for tule perch. 
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Table 4.3-40.  Summary of selective water temperatures and their effect on steelhead smolts. 

Temperature (°F) Results Citation 

≤52 Optimal for smolting 
Adams et al. 1975 
Myrick and Cech 2001; Yuba EIR 

≤55.4 Optimal temperature for smolting 
Zedonis and Newcomb 1997; Hoar 
1988. 

53.5 – 55.5 Temperatures in this range negatively affected the smoltification process 
Studies cited by McCullough et al. 
2001 

50 – 52.3 
Steelhead able to smolt, but the seawater survival was decreased compared to 
43° F. 

Adams et al. 1975 

59 Marginal conditions for smolting Zedonis and Newcomb 1997 

>59 Adaption to seawater impaired Myrick and Cech 2001 

>59 Smolting inhibited Adams et al. 1973 

Table 4.3-41.  Water temperature assessment criteria for emigrating steelhead smolts. 

Life stage: smolt (March – May) mainstem and Dry Creek) 

Temperature 
(°F) 

Score Descriptive rating Impact severity 

≤52.0 5.00 Optimal No impacts 

52.1 – 55.0 4.75 – 4.00 Suitable No impacts anticipated 

55.1 – 59 
3.75 – 3.00 
2.75 – 2.00 

Tolerance 
Short term exposures - impacts tend to be less than significant 
Long term exposure – impacts may be significant 

59.1 – 74.9 1.75 – 0.25 Resistance Impacts occur proportional to exposure (potentially significant) 

75.0 0.00 Lethal limit Significant impacts occur over a short period of time 
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Table 4.3-42. Water temperature ranges for common (non-salmonid) fish species in the Russian 
River (from Moyle 2002). 

Common Name Scientific Name Preferred temperature ranges 

Hitch 
Lavinia exilicauda Temperature preference 80.0

84.0˚ F 

California roach 
Lavinia symmetricus Can tolerate temperatures up to 

86-95˚ F 

Sacramento blackfish 
Orthodon microlepidotus Optimal temperatures 71.5-82.5˚ 

F; 

Hardhead  

Mylopharodon conocephalus Preferred range of 69.0˚ F, 
perform well at temperatures 
ranging from 61 to 77˚ F 
(Thompson et al. 2012) 

Sacramento pikeminnow  
Ptychocheilus grandis Prefer temperatures ranging from 

64.5 to 82.5˚ F 
Sacramento suckers  Catostomus occidentalis Preferred temps around 68-77˚ F 

Tule perch  
Hysterocarpus traski Prefer water below 71.5˚ F, rarely 

found in water above 77˚ F. 

Smallmouth bass  
Micropterus dolomieu Preferred temps around 70.0

80.5˚ F 

Dissolved Oxygen Criteria 
Salmonids:  Temperature influences an organism’s metabolism which in turn influences the 
dissolved oxygen (DO) demand placed on that organism. As water warms, salmonids 
requirements for DO also increases.  Dissolved oxygen levels ≥8.0 are required for Chinook 
salmon (Bratovich, et al. 2004). A review summarized several studies and concluded that food 
conversion was impaired at DO concentrations less than 5.0 mg/l and that salmonids were not 
impaired when DO concentrations exceeded 8 mg/l (Bjornn and Reiser 1991).  Coho salmon 
avoid waters with D.O. concentrations less than 4.5 mg/l (data cited in (McMahon 1983) 
Chinook salmon reportedly avoid DO concentrations below 5.0 mg/l (Hallock et al. 1970). For all 
three salmonids in the Russian River, the lower lethal limit for DO is around 1.0 – 3.0 mg/l 
depending on temperature (Doudoroff and Shumway 1970).  

Dissolved oxygen in excess of 6.3 mg/l are recommended for upstream migrating salmonids 
(Davis 1975). Survival and emergence of fry was high at DO levels in excesses of 8.0 mg/l.  
Conversely, embryo survival was significantly reduced at DO levels below 6.5 mg/l (data cited in 
(McMahon 1983). Adult Chinook salmon avoided DO levels below 4.2 mg/l.  Migration resumed 
when DO increased above 5.0 mg/l (Hallock et al. 1970). 

Defining DO criteria for fish is complicated by the interaction between temperature and DO. 
Colder water has a higher saturation level (holds more oxygen). Although some sources 
reviewed suggest that optimal DO levels for salmonids is 12 ppm (Raleigh et al. 1984), this level 
may not be appropriate for the Russian River.  In general, the “amount” of oxygen that can be 
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dissolved into water is controlled by temperature (water can become “supersaturated” under 
turbulent conditions or at high levels of plant respiration). Water at 100% oxygen saturated 
reaches 12 ppm at a temperature of 44.5° F. Since water in the Russian River rarely, if ever, 
cools to that level, achieving a 12.0 ppm DO level in the Russian River may not be possible. 
While this may be the case, higher (than 8.0 ppm) DO levels are beneficial to salmonids. 
Accordingly, the scoring criteria reflects this fact by setting “optimal” DO levels at 12.0 ppm, and 
suitable at 8.0 ppm. Dissolved oxygen assessment criteria for salmonids are presented in Table 
4.3-43. 

Native non-salmonids:  Although DO criteria for native non-salmonid species in the Russian 
River are poorly known, they are tolerant of lower DO levels compared to salmonids.  Still, their 
habitat is often referred to as “well-oxygenated” (Moyle et al. 2015).  Because of the lack of 
information on these species, DO-requirements for smallmouth bass were used since their 
habitat overlaps the native species complex in the Russian River (Table 4.3-44). 

Table 4.3-43.  Dissolved oxygen criteria used to assess conditions for salmonids in the Russian 
River and Dry Creek. 

Descriptive rating 
DO range 

(mg/l) 

Optimal - no Impacts ≥12 

Suitable - no significant impacts anticipated 8.0 - 11.9 

Tolerance - short term exposures, impacts tend to be less than significant
  long term exposure, impacts may be significant 

5.0 – 7.9 

Resistance - impacts proportional to exposure 3.0 – 4.9 

Potentially lethal depending on temperature - significant impacts occur over a short 
period of time 

≤ 2.9 

Table 4.3-44. Dissolved oxygen criteria used to assess conditions for native and recreationally 
important species in the Russian River. 

Descriptive rating 
DO range 

(mg/l) 
Optimal (No Impacts) ≥ 6.0 
Suitable (No significant impacts anticipated) 4.0 – 5.9 
Tolerance (potentially stressful depending on temperature) 1.0 – 3.9 
Lethal (Significant impacts occur over a short period of time) ≤1.0 

Aquatic Resources of Lake Mendocino and Lake Sonoma 
Lake Mendocino fish populations has been sampled on two occasions by the Water Agency.  
Lake Sonoma fish populations have been sampled with electrofishing gear on several occasions 
from 1987 to 1992 (Cox 1992), and in 2007 and 2013 CDFW and the Water Agency 
(unpublished data). The fish community in lakes Sonoma and Mendocino are dominated by 
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non-native warm water species such as largemouth bass and redear sunfish, with lesser 
numbers of smallmouth bass, green sunfish, bluegill, and channel catfish being caught.  A few 
native species still inhabit each lake, including Sacramento suckers, Sacramento pikeminnow, 
and rainbow trout - landlocked steelhead in Lake Sonoma. 

The Proposed Projects have the potential to alter the rate and the magnitude of reservoir 
drawdown. Rapidly decreasing water surface elevations may disrupt spawning by largemouth 
bass and sunfish (collectively referred to as “sunfish”).  In addition, depending on the magnitude 
of the drawdown, the coldwater pool that supports the rainbow trout population may be depleted 
during critically dry years, impacting this species. 

Sunfish Spawning Requirements 
Site-specific data on sunfish spawning requirements from lakes Mendocino and Sonoma were 
not available. However, their spawning requirements have been well documented in other 
settings. Sunfish typically spawn during the spring and early summer, (April through June) 
depending on water temperature and other species-specific requirements.  Sunfish typically 
spawn in relatively shallow water over a variety of substrates, including gravel, sand, roots, and 
aquatic vegetation. Nests are often constructed near rocks, submerged logs, or other structure 
providing protection to the nest. 

Water Surface Elevation Fluctuations at Lake Mendocino and 
Lake Sonoma  

Sunfish Spawning 
Potential impacts to sunfish (family Centrarchidae) spawning success is based on a comparison 
of the rate of change in water surface elevations between project scenarios and depths and the 
amount of time needed for successful spawning by sunfish.  Changes in water surface elevation 
are inherent in the operation of the reservoir, and all scenarios could impact spawning habitat to 
some degree in some years. The question is how the potential impacts of the change in water 
surface elevation changes between the scenarios.  The changes in water surface elevation 
were modeled over the 104-year period of record used for the hydraulic model.  Changes in 
water surface elevations were assessed on a 21-day running average (the approximately 
amount of time required for sunfish eggs to hatch and for the resultant fry to become mobile) for 
each month between March and June.  The largest such decrease in any month was recorded 
in the appropriate category (described below).  Where the 21-day time period straddled two 
months, any impacts were ascribed back to the month when the first day of the 21-day period 
occurred. For example, if the time frame analyzed ranged from June 20 to July 10, any impacts 
were recorded as having occurred in June. 

A caveat to the analysis is that during wet years, water surface elevations would occasionally 
rise into the flood control pool and would be quickly lowered through releases.  While these 
events triggered the model to record an impact (a rapid drop in water surface elevation), these 
events were generally limited to March, and are characterized by cold conditions.  Sunfish likely 
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do not spawn under these conditions; thus, these events were unlikely to result in an impact to 
spawning sunfish.  Subsequently, these events were excluded from the analysis. 

Relating the potential impact of fluctuating water surface elevations on sunfish spawning 
success is difficult because the actual impact would vary depending on the depths selected for 
spawning by the majority of fish. Another complicating factor is water temperature. As water 
temperature increases, the rate of larval development increases. Thus, the length of time over 
which water surface elevations are compared is important.  A conservative estimate for 
successful spawning of 21 days.  For early spawning fish, this timeframe is likely reasonable.  
For later spawning fish, embryo development to the free swimming stage is likely accelerated 
because of the warmer water temperatures, and thus the 21-day timeframe may overstate the 
potential impact to spawning success. 

A descriptive rating system was developed based on a review of the literature regarding depths 
and the length of time needed for successful spawning by sunfish (Table 4.3-45).  Categories 
describing potential impacts reflect the largest negative change in water surface elevation over 
a 21-day period recorded for each month modeled during the 104-year hydrologic record. 

Table 4.3-45. Descriptive rating for the potential impacts to sunfish spawning success 
associated with a decrease in water surface elevations (WSE) in Lake Mendocino and Lake 
Sonoma. 

Change in 
WSE 

Descriptive rating of the severity of potential impacts to spawning 
sunfish based on the maximum rate of change in reservoir drawdown 

over a 21 day period, March through July 
≤-0.5 No impact 
-0.6 to -3.5 Less-than-significant impact 
>-3.6 Significant impact 

Largemouth bass 
Largemouth bass typically spawn in April and May after the water warms to approximately 57 to 
61° F (Emig 1966).  Largemouth bass spawn at depths ranging from 0.5 to 24.5 feet in depth 
(Stuber et al. 1982). However, the average depth which bass spawn is generally at the 
shallower end of this range.  Largemouth bass nest were constructed at depths of 0.5 to 2.5 
feet, 3.9 to 5.9 feet, and 0.5 to 6.5 feet with an average of 2.0 feet, in three studies cited by 
(Carlander 1977); between 1.0 and 3.0 feet (Stuber et al. 1982); and 3.3 to 6.5 feet (Moyle 
1976). In a California reservoir, largemouth bass were more likely to spawn at a depth of 2.5 
feet than at 1.5 feet (Carlander 1977).  In Lake Millerton, also in California, largemouth bass 
spawned at an average depth of 3.9 feet, with a range of 2.0 to 8.2 feet (Mitchell 1982). Based 
on these data, largemouth bass spawning habitat was defined as the lake area ranging in depth 
from 0.5 to 6.5 feet. 

Incubation (to hatching) of largemouth bass eggs is largely influenced by water temperature, 
and ranges from approximately 13 days at 50° F, to 1.5 days at 86° F (data cited by (arlander 
(1977). Water temperatures in Lake Sonoma range from approximately 60° F to 70° F in April 
and June (USACE 1993). At this temperature range, the incubation period for largemouth bass 
would last for approximately three to seven days.  After hatching, the young bass remain in the 
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nest for a period of time before becoming free swimming.  Based on the length of time required 
for nest construction and embryo and larval development cited by Carlander (1977), largemouth 
bass larvae would be expected to be free swimming approximately 13 to 21 days after the onset 
of nest construction. 

Sunfish 
Site-specific data on sunfish (e.g., redear sunfish, black crappie, and bluegill) spawning 
requirements from lakes Sonoma and Mendocino were not available.  Information on the 
spawning requirements of sunfish has been synthesized by Calhoun (1966), Moyle (2002) and 
Carlander (1977). Like largemouth bass, the onset of spawning is largely controlled by 
temperature, with black crappie spawning at the lowest temperatures (approximately 57.0 to 
62.5 ° F), and redear sunfish spawning at the warmest temperatures (approximately 71.5 to 
75.0 ° F). The sunfish spawning season is expected to begin in late March, and extend into 
June, and possibly early July for redear sunfish. 

Sunfish typically spawn at depths less than six feet deep, but have been reported to spawn at 
depths up to 20 feet.  The depths at which sunfish spawn appear to be flexible within a species 
specific range, and have been reported to vary depending up on local conditions.  Black crappie 
have been reported to spawn at depths ranging from three to eight feet (Calhoun 1966) and less 
than three feet (Moyle 1976).  Bluegill have been reported to spawn at depths ranging between 
two and six feet (Calhoun 1966) and between 0.5 and four feet, (Carlander 1977).  Redear 
sunfish tend to spawn at deeper depths than other sunfish, with a preferred range of six to ten 
feet (Moyle 1976).  Since sunfish spawning depths overlap closely with largemouth bass, 
spawning criteria for the two groups were combined.  The potential impacts to spawning sunfish 
will be analyzed for the months of March through June for each water year for the period of 
record. 

Estuary 
The estuary is a marine influenced section of the Russian River, and provides habitat for both 
marine and freshwater fish including salmonids.  The Russian River estuary is located near the 
town of Jenner. The estuary is approximately 7 miles long and extends from the Pacific Ocean 
to the mouth of Austin Creek near Duncans Mills, CA.  The lower estuary from the Pacific 
Ocean to the upstream end of Penny Island (approximately river mile (RM 1)) and the middle 
estuary from upstream end of Penny Island to Sheephouse Creek (RM 3) are heavily influenced 
by the marine environment. The water column of the lower and middle reaches of the estuary 
are typically stratified with more dense seawater near the bottom and a layer of less dense 
freshwater near the surface.  The upper estuary, from Sheephouse Creek to the mouth of Austin 
Creek is predominantly a freshwater environment.  Large ocean waves can form a barrier beach 
and effectively close the mouth of the river. This typically happens in the spring and in the fall, 
although closures can occur at any time of the year. Under closed mouth conditions the water 
surface elevation (WSE) and freshwater habitat will increase in the estuary as river inflows fill 
the estuary. This causes a backwatering effect that can increase stage as far upstream as 
vacation beach. The area from the mouth of Austin Creek to Vacation beach is referred to as 
the maximum backwater area and when combined with the tidally influenced portion of the 
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estuary it is approximately 13 miles long. Historically the Water Agency breached the barrier 
beach when WSE were 4.5 to 7 feet in order to protect low lying properties form inundation 
(NMFS 2008).  In 2008 NMFS issued the Russian River Biological Opinion which requires the 
Water Agency to manage the estuary as a freshwater lagoon from May 15 through October 15 
to improve summer rearing steelhead habitat.  The Biological Opinion recommends constructing 
an outlet channel across the barrier beach and managing water surface elevations of at least 7 
feet (NMFS 2008).      

In general the lower and middle reaches of the estuary are heavily influenced by the marine 
environment.  These sections of the estuary typically have a layer of highly saline water (35 
parts per thousand (ppt)) near the stream bottom that is overlaid with a layer of nearly 
freshwater at the surface. The quantity of the saline and freshwater portions of the estuary vary 
as do the water quality conditions within these portions of the estuary (Largier and Behrens 
2011). 

During open river mouth conditions habitat in the lower and middle estuary are dynamic.  
Seawater flows into and out of the estuary following ocean tides.  As a result of tidal action the 
depth of the lower and middle estuary varies throughout the day during open mouth conditions.  
High incoming tides transport large amounts of cold highly saline seawater into the estuary 
while outgoing tides transport large amounts of both seawater and freshwater out of the estuary.   

Following a river mouth closure the quantity of marine habitat decreases and the quantity of 
freshwater habitat accessible to salmonids increases in the lower and middle estuary. When a 
barrier beach forms at the mouth of the estuary, tidal exchange with the ocean no longer occurs. 
Seawater is no longer transported into and out of the estuary via tidal action.  After the estuary 
closes, the remaining saltwater begins to warm and dissolved oxygen levels decrease which 
restricts salmonids to the freshwater layer near the surface (Martini-Lamb and Manning 2011). 
The freshwater surface layer deepens as river flow enters the estuary at a higher rate than flow 
exits the estuary.  Some water, both saline and fresh infiltrates through the barrier beach and 
leaves the estuary during a closure, but not all saline water is exported from the estuary (Largier 
and Behrens 2011). Largier and Behrens (2011) observed saline water in the Russian River 
estuary five weeks after a closure event.  Recent two dimensional modeling results suggest that 
salt may persist in the lower portions of the water column for over two months and will likely 
remain in the deeper pools during extended closures (Bombardelli, et al. 2014).  However, due 
to freshwater river inflow (Figure 4.3- 12) the freshwater layer of the lower estuary significantly 
deepens (figure 4.3- 13) and inundates previously dry shoreline.  
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Figure 4.3-12. Monthly median flow at USGS Hacienda gage from May 15 to October 15.  The 
Hacienda Gage is the closes stream gage to the Russian River estuary and can be used to 
estimate inflow into the estuary. 
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Figure 4.3-13. The change in salinity over the period of 19 days during a closure in 2009.  The 
upper panel shows salinity distribution at time of closure.  The lower panel shows the distribution 
of salinity 19 days after closure.  Shown in practical salinity units. From Largier and Behrens 
(2011). 
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The estuary is important habitat for salmonids.  Salmonids migrate through the estuary as adults 
from September through March with the bulk of adults migrating through the estuary after 
October 15. Salmonid smolts migrate through the estuary from January through June.  Juvenile 
steelhead rear in the estuary from as early as May to as late as October (Martini-Lamb and 
Manning 2011). The Water Agency conducts seining surveys in the estuary to document the 
use of the estuary by juvenile steelhead.  A subset of steelhead captured during the surveys are 
tagged with a passive integrated transponder (PIT) tags.  Growth rates can be calculated for PIT 
tagged steelhead that are recaptured during a later seining survey. The Water Agency has 
observed high growth rates (as high a 1 mm per day) for juvenile steelhead in the estuary under 
open mouth conditions (Martini-Lamb and Manning 2016). 

Recent acoustic telemetry of steelhead in the Russian River estuary provides information on 
habitat use during open and closed river mouth conditions. Juvenile steelhead were tagged and 
detected throughout the summer of 2015 under different estuarine and lagoon conditions using 
acoustic tags that reported a unique identification number and the temperature of the fish 
(Matsubu, et al. 2015). Matsubu et al. (2015) noted that radio tagged steelhead occupied newly 
inundated habitat during a closure in 2015.  Steelhead occupied habitat with similar dissolved 
oxygen levels when the river mouth was open and closed.  Matsubu et al. (2015) found that 
during open conditions steelhead occupied both cold saline water and warm fresh water habitat, 
but during closed conditions fish occupied less saline habitat. During a closure steelhead used 
thermal refugia in Austin and Willow creeks that were unavailable at lower water levels during 
times with an open river mouth. Based on energetics model built off of work by Seghesio 
(2011); Matsubu et al. (2015) suggests that there could be an increase in growth in the upper 
estuary when steelhead have access to thermal refugia in Austin Creek during a river mouth 
closure. 

A study of prey availability and salmonid diets in the Russian River found that prey availability 
and modeled steelhead growth rates were favorable during a closure. Seghesio (2011) 
compared prey availability as well as steelhead and Chinook diets between estuarine reaches, 
and open and closed river mouth conditions. Seghesio (2011) found that most of the common 
diet species of steelhead and Chinook in the Russian River estuary were freshwater or 
euryhaline species, and that the loss of marine invertebrate species during a closure event 
would likely not impact these species.  Seghesio (2011) found that epibenthic invertebrates 
moved into newly flooded habitat within a day of closure and suggested that the habitat created 
by a closure in the estuary would increase the carrying capacity of the system.  She also 
modeled growth rates for steelhead using temperatures from closures in the fall of 2009 and 
summer of 2010.  Modeled steelhead growth was positive at temperatures ranging from 60 °F to 

72.5 °F (Seghesio 2011). 

In summary, observations during recent closures note that some saline water persists for as long 
as five weeks in the estuary (Largier and Behrens 2011).  Two dimensional modeling results 
suggest that salt may persist in the lower portions of the water column for over two months and 
will likely remain in the deeper pools during extended closures (Bombardelli, et al. 2014). 
Dissolved oxygen becomes depressed in the bottom of the water column and temperature 
increases in the saline water during a closure (Martini-Lamb and Manning 2014).  This leads to 
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poor quality salmonid habitat in the lower portion of the water column.  However the freshwater 
layer on the surface thickens and inundates dry shoreline making new habitat available for 
salmonid use (Seghesio 2011).  Radio tagged steelhead were observed making use of newly 
inundated habitat during recent closures (Matsubu et al. 2015). Based on this information habitat 
is likely favorable for summer rearing steelhead during closure events even when the estuary 
does not fully convert to a freshwater lagoon. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential fisheries impacts associated 
with the implementation of the Proposed Project. Each project component is analyzed 
separately and impacts associated with each component are described below. Each impact 
discussion includes an analysis of the impact, a summary statement of the impact and its 
significance, and proposed mitigation measures where applicable. Impacts are summarized and 
categorized as either “no impact,” less than significant,“ “less than significant with mitigation,” 
“significant and unavoidable,” or “beneficial.” 

Rearing Habitat 
Impacts to juvenile and fry rearing habitat are analyzed by comparing the change of WUA over 
Baseline Conditions. For this impact analysis, the amount of available habitat for steelhead fry 
during the months of May and June were considered.  Based on length data collected by the 
Water Agency, by the end of June most young-of-the-year Chinook salmon and steelhead have 
grown to 60 mm or larger, and are considered juveniles. For juvenile steelhead, the analysis 
was limited to May through November because this is the “summer low flow” rearing season for 
steelhead, which is most affected by changes in reservoir releases.  Chinook salmon fry, and 
Chinook salmon juvenile habitat will be analyzed for the month of May. After May these fish 
have emigrated from the Upper Russian River.  

As described above in the Environmental Setting section, the Russian River River2D model was 
developed to assess project-related impacts to steelhead and Chinook salmon fry and juvenile 
rearing habitat in the Russian River upstream of Cloverdale. The Russian River River2D model 
was calibrated to model habitat over a range of flows encompassed by the proposed releases 
from the three project alternatives and releases under Baseline Conditions for the summer 
rearing period (Sonoma County Water Agency 2016). For the analysis it is important to consider 
the total amount WUA that is available when combining all River2D reaches and months 
analyzed for comparison purposes. Depending on the River2D reach, the WUA can either 
increase or decrease with a change in flow. This variability of how individual reaches react to 
flow changes can be overcome by combining all River2D reaches for each alternative.  By doing 
so, the effect of the alternative as a whole can be considered rather than the variable effect it 
may have on individual reaches for different months. 
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Mainstem Russian River 
Impact 4.3-1. Changes in minimum instream flow could substantially affect the 
quantity of rearing habitat for steelhead fry in the Upper Russian River. 
(Beneficial) 

Proposed Project: Instream flows in the Upper Russian River would decrease from May 
through June and an increase in the amount of rearing habitat for steelhead fry would occur.  
Under Baseline Conditions, there is a total of 4,993 m2 to 5, 111 m2 of WUA for steelhead fry 
when combining all River2D reaches depending on the month analyzed.  Under the Proposed 
Project there would be a total of 5,268 m2 to 5,444 m2 of WUA for steelhead fry when combining 
all River2D reaches depending on the month analyzed. Overall there would be a 6 to 7 percent 
increase in the amount of steelhead fry rearing habitat when considering all River2D reaches 
(Table 4.3- 46).The Proposed Project would increase the quantity of rearing habitat for 
steelhead fry and provide a benefit in the Upper Russian River. 

No Project 1 Alternative: Monthly median flows in the Upper Russian River would be the same 
as Baseline Conditions; therefore, no impacts to the quantity of rearing habitat for steelhead fry 
would occur (Table 4.3- 46). 

No Project 2 Alternative: Minimum instream flows in the Upper Russian River would decrease 
from May through June and an increase in the amount of rearing habitat for steelhead fry would 
occur. Under Baseline Conditions, there is a total of 4,993 m2 to 5,111 m2 of WUA for steelhead 
fry when combining all River2D reaches depending on the month analyzed.  Under the No 
Project 2 Alternative, there is a total of 5,175 m2 to 5,338 m2 of WUA for steelhead fry when 
combining all River2D reaches depending on the month analyzed. Overall there will be a 4% 
increase in the amount of steelhead fry rearing habitat when considering all months and 
River2D reaches (Table 4.3- 46). The No Project 2 Alternative would increase the quantity of 
rearing habitat for steelhead and provide a benefit in the Upper Russian River. 
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Table 4.3-46 The percent change from Baseline Conditions of the total amount of 
weighted usable area (velocity, depth, and cover suitability) when combined for all 
River2D reaches analyzed for each species and life stage under each alternative 
(Proposed Project, No Project 1 and No Project 2).  These data are shown by month.  
Dashes indicate that the life stage is not present in the Upper Russian River during that 
month. 

Species Life stage Alternative May June July Aug Sep Oct Nov 

S
te

el
he

ad

Ju
ve

ni
le

s Proposed Project -1% -2% -2% -1% -1% -2% -1% 

No Project 1 0% 0% 0% 0% 0% 0% 0% 

No Project 2 0% -1% -1% 0% 0% 0% 0% 

F
ry

 

Proposed Project 6% 7% - - - - -

No Project 1 0% 0% - - - - -

No Project 2 4% 4% - - - - -

C
hi

no
ok

Ju
ve

ni
le

s Proposed Project 7% - - - - - -

No Project 1 0% - - - - - -

No Project 2 5% - - - - - -

F
ry

 

Proposed Project 8% - - - - - -

No Project 1 0% - - - - - -

No Project 2 5% - - - - - -

Impact 4.3-2. Changes in minimum instream flow could substantially affect the 
quantity of habitat for rearing juvenile steelhead in the Upper Russian River (No 
Impact). 

Proposed Project: Under the Proposed Project minimum instream flows in the Upper Russian 
River would decrease from May through November, creating lower velocities in the Upper 
Russian River. Coyote Valley Dam monthly median release flows from May through November 
range from 93 cfs to 263 cfs under Baseline Conditions, and from 80 cfs to 185 cfs under the 
Proposed Project. When compared to Baseline Conditions releases from Coyote Valley Dam 
would decrease under the Proposed Project by 93 cfs, 69 cfs, 76 cfs, 79 cfs, and 55 cfs in May, 
June, July, August, and September, respectively.  Releases from Coyote Valley Dam increase 
by 16 cfs under the Proposed Project in November.  As discussed above (“Methodology”), there 
would be little change in velocity WUA (WUA that includes only the suitability of estimated 
velocity, but excludes the suitability of estimated depths or cover) at the Hopland, Comminsky 
Station, and Cloverdale study sites across the range of modeled flows (25 to 260 cfs). At the 
Ukiah study site, velocity WUA would increase from 25 to 100 cfs, then steadily decrease from 
100 to 300 cfs. However, there would be an increase in the amount of velocity WUA as 
percentage of wetted area with a reduction in flow for all reaches.  The Proposed Project would 
reduce instream flow from Baseline Conditions in 5 of the 6 months (May through November) as 
a result there would be an improvement in the amount of velocity WUA as a percentage of 
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wetted area. In most reaches the total amount of velocity WUA does not substantially change 
except in the Ukiah study reach where the total amount of velocity WUA increases with less flow 
down to 103 cfs. There would be an improvement in velocity WUA in the months of May, June, 
July, August, and September, since the Proposed Project would reduce releases from Coyote 
Valley Dam in these months when compared to Baseline Conditions. 

It is important to consider the interaction between velocity WUA, depth WUA, and cover WUA 
as instream flow change. Minimum instream flows in the Upper Russian River would decrease 
from May through November and a slight decrease in the total amount rearing habitat for 
steelhead juvenile would occur.  Under Baseline Conditions there is a total of 23,832 m2 to 
23,949 m2 of total WUA (the product of velocity, depth, and cover suitability) for steelhead 
juveniles when combining all River2D reaches depending on the month analyzed.  Under the 
Proposed Project there would be a total of 23,334 m2 to 23,692 m2 of WUA for steelhead 
juveniles when combining all River2D reaches depending on the month analyzed. Overall there 
would be a 1 to 2 percent decrease in the amount of steelhead juvenile rearing habitat (when 
considering velocity, depth, and cover suitability) for the River2D reaches (Table 4.3- 46).  

When considering the amount of velocity WUA scaled by the wetted area there is an increase in 
the percent of the wetted area that has high quality velocities for rearing juvenile steelhead.  
When considering only the amount of velocity WUA the Ukiah reach shows an increase in the 
amount of velocity WUA as flows are decreased from approximately 300 cfs to approximately 
100 cfs, for the remaining reaches there is little change in the amount of velocity WUA over the 
range of flows modeled by Russian River River2D.  A decrease of 1 to 2 percent of steelhead 
rearing WUA (the product of depth, velocity, and cover) in the Upper Russian River would not 
be an impact to the population of steelhead because this decrease in habitat would be similar to 
natural variation in physical habitat. The 1 to 2 percent decrease in WUA related to the 
Proposed Project is within the natural variability of habitat in the Upper Russian River.  Under 
Baseline Conditions and under the Proposed Project and No Project 1 and No Project 2 
alternatives, variability in tributary inflow, diversions for agriculture, and in evapotranspiration 
lead to variability in summer instream flow, which in turn leads to variability in steelhead WUA. 
Furthermore, large winter storm events cause the mobilization of stream bed substrate which 
overtime leads to variability in bed topography and variability in the quantity of WUA. Because 
the 1 percent to 2 percent decrease in WUA under the Proposed Project is within the natural 
variability of habitat there would be no impact to the quantity of juvenile steelhead rearing 
habitat. 

No Project 1 Alternative: Monthly median flows in the Upper Russian River would be the same 
as Baseline Conditions; therefore, no impacts to the quantity of rearing habitat for steelhead 
juveniles would occur (Table 4.3- 46). 

No Project 2 Alternative: Minimum instream flows in the Upper Russian River would decrease 
from May through November and a slight decrease in the amount rearing habitat for steelhead 
juveniles would occur. Under Baseline Conditions there is a total of 23,832 m2 to 23,949 m2 of 
WUA for steelhead juveniles when combining all River2D reaches depending on the month 
analyzed. For the No Project 2 Alternative, there would be a total of 23,684 m2 to 23,948 m2 of 
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WUA for steelhead juveniles when combining all River2D reaches depending on the month 
analyzed. Overall there would be a 1 percent decrease in the amount of steelhead juvenile 
rearing habitat when considering all months and River2D reaches (Table 4.3- 46). This amount 
of habitat decrease is small when considering the natural variation of steelhead habitat in the 
Russian River. A decrease of 1 percent of steelhead rearing habitat in the Upper Russian River 
would not be an impact to the population of steelhead because this decrease in habitat would 
be similar to natural variation in physical habitat.  The 1 percent decrease in habitat related to 
the No Project 2 Alternative is within the natural variability of habitat in the Upper Russian River.  
Under Baseline Conditions and under the Proposed Project and No Project 1 and No Project 2 
alternatives, variability in tributary inflow, diversions for agriculture, and in evapotranspiration 
lead to variability in summer flow which in turn can lead to variability in steelhead WUA. 
Furthermore, large winter storm events cause the mobilization of stream bed substrate which 
overtime leads to variability in bed topography and variability in the quantity of WUA. Because 
the 1 percent decrease in WUA under the Proposed Project is within the natural variability of 
habitat there would be no impact to juvenile steelhead rearing habitat. 

Impact 4.3-3. Changes in minimum instream flow could substantially affect the 
quantity of habitat for rearing Chinook salmon fry in the Upper Russian River. 
(Beneficial). 

Proposed Project: Minimum instream flows in the Upper Russian River would decrease in May 
and provide an increase in the amount of rearing habitat for Chinook salmon fry.  Under 
Baseline Conditions, there is a total of 7,354 m2 of WUA for Chinook salmon fry when combining 
all River2D reaches. Under the Proposed Project there would be a total of 7,972 m2 of WUA for 
Chinook salmon fry when combining all River2D reaches. Overall there would be an 8% 
increase in the amount of Chinook salmon fry rearing habitat when considering all months and 
River2D reaches under the Proposed Project (Table 4.3- 46). The Proposed Project would 
increase the quantity of rearing habitat and provide a benefit for Chinook salmon fry in the 
Upper Russian River. 

No Project 1 Alternative: Monthly median flows in the Upper Russian River would be the same 
as Baseline Conditions, therefore, no impacts to the quantity of rearing habitat for Chinook 
salmon fry would occur (Table 4.3- 46).  

No Project 2 Alternative: Minimum instream flows in the Upper Russian River would decrease 
during May and a slight increase in the amount of rearing habitat for Chinook salmon fry would 
occur. Under Baseline Conditions there is a total of 7,354 m2 of WUA for Chinook salmon fry 
when combining all River2D reaches. Under the No Project 2 Alternative, there would be a total 
of 7,755 m2 of WUA for Chinook salmon fry when combining all River2D reaches. Overall there 
will be a 5 percent increase in the amount of Chinook salmon fry rearing habitat when 
considering all months and River2D reaches (Table 4.3- 46).The No Project 2 Alternative would 
increase the quantity of rearing habitat and provide a benefit for Chinook salmon fry in the 
Upper Russian River. 
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Impact 4.3-4. Changes in minimum instream flow could substantially affect the 
quantity of habitat in the Upper Russian River rearing juvenile Chinook salmon. 
(Beneficial). 

Proposed Project: Minimum instream flows in the Upper Russian River would decrease during 
May and an increase in the amount of rearing habitat for Chinook salmon juveniles would occur.  
Under Baseline Conditions, there is a total of 15,504 m2 of WUA for Chinook salmon juvenile 
when combining all River2D reaches. For the Proposed Project there would be a total of 16,561 
m2 of WUA for Chinook salmon juveniles when combining all River2D reaches. Overall there 
would be a 7% increase in the amount of Chinook salmon juvenile rearing habitat when 
considering all months and River2D reaches (Table 4.3- 46). The Proposed Project would 
increase the quantity of rearing habitat and provide a benefit for Chinook salmon juveniles in the 
Upper Russian River. 

No Project 1 Alternative:  Monthly median flows in the Upper Russian River would be the 
same as Baseline Conditions, therefore, no impacts to the quantity of rearing habitat for 
Chinook salmon juveniles would occur (Table 4.3- 46).  

No Project 2 Alternative: Minimum instream flows in the Upper Russian River would decrease 
during May and an increase in the amount of rearing habitat for Chinook salmon juvenile would 
occur. Under Baseline Conditions, there is a total of 15,504 m2 of WUA for Chinook salmon 
juvenile when combining all River2D reaches. For the No Project 2 Alternative, there would be 
a total of 16,357 m2 of WUA for Chinook salmon juveniles when combining all River2D reaches. 
Overall there would be a 5 percent increase in the amount of Chinook salmon juvenile rearing 
habitat when considering all months and River2D reaches (Table 4.3- 46). The No Project 2 
Alternative would increase the quantity of rearing habitat and provide a benefit for Chinook 
salmon juveniles in the Upper Russian River. 

Dry Creek 
Impact 4.3-5. Changes in minimum instream flow could substantially affect the 
quantity of habitat for rearing steelhead, Coho, and Chinook salmon in Dry Creek. 
(No Impact). 

Changes in minimum instream flows from implementation of either the Proposed Project or the 
No Project alternatives are not expected to decrease the amount of rearing habitat for 
steelhead, Chinook salmon or coho salmon. Baseline instream flows in Dry Creek are fairly 
similar for the Proposed Project and the No Project alternatives.  The monthly median flows for 
Baseline Conditions range from 93 cfs to 507 cfs depending on the month, while the monthly 
median flows for the Proposed Project and the No Project alternatives range from 84 to 509 cfs.  
From May through November flows are mainly determined by reservoir releases, monthly 
median flows range from 93 to 118 cfs under Baseline Conditions.  Monthly median flows would 
range from 84 cfs to 118 cfs under the Proposed Project, or the No Project alternatives (Table 
4.3-47). The slight changes in instream flows would not substantially impact the quantity of 
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rearing habitat for steelhead, Chinook salmon or coho salmon and therefore, no impacts would 
occur. 

Table 4.3-47.  The monthly Median flows estimated by Russian River ResSim for the mouth of Dry 
Creek for Baseline Conditions, No Project 1, No Project 2 and, the Proposed Project.  Flows are 
measured in cubic feet per second. 

Alternative Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Baseline 302 507 373 184 109 93 93 93 93 93 118 159 

Proposed Project 302 508 374 184 103 84 103 113 107 112 113 160 

No Project 1 296 495 365 181 111 93 96 105 125 99 118 159 

No Project 2 300 509 374 184 110 93 98 110 103 101 118 163 

Adult passage 
Salmonid passage was analyzed by comparing the percentage of time that flows sufficient to 
allow for the upstream passage of adult salmonids are modeled to occur during the upstream 
migration period for each of the three species under each of the three alternatives when 
compared to Baseline. Passage flows for the Lower Russian River are 135 cfs at Hacienda. For 
the Upper Russian River, passage flows are 110 cfs at Healdsburg. In Dry Creek passage flows 
are 90 cfs at the mouth of Dry Creek. The adult migration period for Chinook salmon is October 
15, through December 31. For coho salmon the adult migration period is November through 
February. The adult migration period for steelhead is December through March.  

Impact 4.3-6. Changes in minimum instream flow could substantially interfere with 
the movement salmonids in the Upper Russian River. (Beneficial). 

Proposed Project: Compared to Baseline Conditions, there is no change to a slight 
improvement for migration flows from implementation of the Proposed Project. The Proposed 
Project provides a marked improvement for the months of October and November and remains 
relatively similar to Baseline Condition for the months December through March (Table 4.3- 48). 
The Proposed Project increases flows during the months of adult migration and provides a 
benefit for salmonids in the Upper Russian River. 

No Project 1 Alternative: The Russian River ResSim model uses the same minimum instream 
flows, the Hydrologic index, and Upper Russian River demands when modeling Baseline 
Conditions and the No Project 1 Alternative.  Therefore modeled flows in the Upper Russian 
River are the same between the No Project 1 alternative and Baseline Conditions.  The No 
Project 1 Alternative would have the same Upper Russian River flows as Baseline conditions 
and would not alter adult salmonid migration conditions in the Upper Russian River when 
compared to Baseline Conditions, therefore no impacts would occur. 

No Project 2 Alternative: There is a slight increase for passage flows in the months of October 
and November and the conditions remain relatively the same from December through March. 
The No Project 2 Alternative increases flows during the months of adult migration and provides 
a benefit for salmonids in the Upper Russian River. (Table 4.3- 48).  
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Table 4.3- 48. The percent occurrence that flow provides suitable conditions for upstream 
migration in the Upper Russian River when gaged at Healdsburg. Green shading indicates that the 
frequency of passage flows occur more often under the alternative than under Baseline. No 
shading indicates that there is no change from Baseline. 

Alternative Passage flow (cfs) Oct 15-31 Nov Dec Jan Feb Mar 

Baseline 110 65% 87% 96% 98% 98% 100% 

Proposed Project 110 87% 96% 99% 100% 100% 100% 

No Project 1 110 65% 87% 96% 98% 98% 100% 

No Project 2 110 83% 94% 98% 98% 98% 100% 

Impact 4.3-7. Changes in minimum instream flow could substantially interfere with 
the movement of salmonids in the Lower Russian River. (No impact). 

Compared to Baseline Conditions, salmonids passage flows remain relatively similar for the 
Proposed Project or the No Project alternatives. For the Proposed Project, there would be an 
increase for the months of October and November and the instream conditions remain relatively 
the same for the months December through March. For the No Project alternatives, a slight 
decrease in passage flow (1 to 2 percent) would occur (Table 4.3- 49).  This decrease in 
passage flow under the No Project Alternatives is a result of the Russian River ResSim model 
taking into account the higher water demands needed to utilize the full water rights of 75,000 
acre feet. This decrease is small (1 to 2 percent).  Therefore, implementation of either the 
Proposed Project or the No Project alternatives would not substantially interfere with the 
movement or migration of salmonids in the Lower Russian River and no impacts would occur. 

Table 4.3-49. The percent occurrence that flow provides suitable conditions for upstream 
migration in the Lower Russian River. Green shading indicates that the frequency of 
passage flows occur more often under the alternative than under Baseline, while orange 
shading indicates that the frequency occurs less often. No shading indicates that there is 
no change from Baseline. 

Alternative Passage flow (cfs) Oct 15-31 Nov Dec Jan Feb Mar 

Baseline 135 90% 97% 100% 100% 99% 100% 

Proposed Project 135 96% 98% 100% 100% 100% 100% 

No Project 1 135 89% 95% 98% 99% 98% 100% 

No Project 2 135 90% 95% 98% 99% 98% 100% 

Impact 4.3-8. Changes in minimum instream flow could substantially interference 
with the movement salmonids in Dry Creek. (Beneficial). 

Compared to Baseline Conditions, passage flows in Dry Creek would be improved with 
implementation of the Proposed Project or the No Project alternatives. The Russian River 
ResSim model uses the municipal water demands from 2015 for modeling Baseline Conditions.  
When modeling the Proposed Project and the No Project alternatives the Russian River ResSim 
model considers the projected future municipal demands to account for projected future 
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demographics in the Water Agency’s service area. As a result, additional water is released from 
the reservoirs to meet this demand. Because more water is release from Lake Sonoma to meet 
municipal water demands, instream flows are more frequently above 90 cfs and are sufficient for 
adult salmonid passage in Dry Creek. The Proposed Project or the No Project alternatives 
increase the frequency of passage flows and would provide a benefit to the movement or 
migration of salmonids Dry Creek (Table 4.3-50). 

Table 4.3-50. The percent occurrence that flow provides suitable conditions for upstream 
migration in Dry Creek. Green shading indicates that the frequency of passage flows occur more 
often under the alternative than under Baseline. No shading indicates that there is no change from 
Baseline. 

Alternative Passage flow (cfs) Oct 15-31 Nov Dec Jan Feb Mar 

Baseline 90 95% 95% 97% 90% 96% 100% 

Proposed Project 90 99% 96% 97% 92% 96% 100% 

No Project 1 90 99% 97% 98% 92% 96% 100% 

No Project 2 90 99% 97% 98% 92% 96% 100% 

Spawning Habitat 

Upper Russian River 
The quantity of Upper Russian River spawning habitat is analyzed by comparing the percentage 
of time that flows sufficient to allow for salmonid spawning are modeled to occur during the 
spawning period for each species under each of the three alternatives compared to Baseline 
Conditions. Flows suitable for spawning in the Upper Russia River are 130 cfs at Healdsburg. 
The spawning period for Chinook salmon is from November through January. For coho salmon 
the spawning period is from December through February. The spawning period for steelhead is 
from December through March. 

Impact 4.3-9. Changes in minimum instream flow could substantially affect the 
quantity of spawning habitat for salmonids in the Russian River. (Beneficial) 

The Proposed Project and the No Project 2 Alternative would increase the frequency of passage 
flows and improve the suitable conditions required by salmonids for spawning habitat in the 
Upper Russian River (Table 4.3- 51) over Baseline Conditions. The Proposed Project and the 
No Project 2 Alternative would provide a benefit for spawning conditions. 

For the No Project 1 Alternative, flows remain the same as Baseline Conditions. Therefore, no 
impacts would occur. 
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Table 4.3- 51. The percent occurrence that flow provides suitable conditions for spawning in the 
Upper Russian River near Healdsburg. Green shading indicates that the frequency of passage 
flows occur more often under the alternative than under Baseline. No shading indicates that there 
is no change from Baseline. 

Alternative Spawning flow (cfs) Nov Dec Jan Feb Mar 

Baseline 130 72% 88% 97% 98% 100% 

Proposed Project 130 81% 96% 98% 100% 100% 

No Project 1 130 72% 88% 97% 98% 100% 

No Project 2 130 90% 94% 97% 98% 100% 

Dry Creek 
The quantity of Dry Creek spawning habitat is analyzed by comparing the percentage of time 
that flows sufficient to allow for salmonid spawning are modeled to occur during the spawning 
period for each species under each of the three alternatives compared to Baseline Conditions. 
Dry Creek flows suitable for spawning are 90 cfs at the mouth of Dry Creek. The spawning 
period for Chinook salmon is from November through January. For coho salmon the spawning 
period is from December through February. The spawning period for steelhead is from 
December through March. 

Impact 4.3-10. Changes in minimum instream flow could substantially affect the 
quantity of spawning habitat for salmonids in Dry Creek. (No Impact) 

Compared to Baseline Conditions, the suitable conditions needed by salmonids for spawning 
habitat remains relatively the same in Dry Creek (Table 4.3- 52) from implementation of either 
the Proposed Project or the No Project alternatives.  The Proposed Project and the No Project 
alternatives would provide a slight benefit for spawning conditions during November and remain 
relatively similar to Baseline Conditions during the rest of spawning months, thus no impacts to 
the quantity of spawning habitat for salmonids would occur. 

Table 4.3-52. The percent occurrence that flow provides suitable conditions for spawning in Dry 
Creek. Green shading indicates that the frequency of passage flows occur more often under the 
alternative than under Baseline. No shading indicates that there is no change from Baseline. 

Alternative Spawning flow (cfs) Nov Dec Jan Feb Mar 

Baseline 90 95% 97% 90% 96% 100% 

Proposed Project 90 96% 97% 92% 96% 100% 

No Project 1 90 97% 98% 92% 96% 100% 

No Project 2 90 97% 98% 92% 96% 100% 
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Water Temperature 

Chinook Salmon 
Within the project area, Chinook salmon spawn in the Upper Russian River upstream of 
Healdsburg and in Dry Creek. Chinook salmon migrate upstream to their spawning grounds 
from October through December (primarily mid-October through mid-November).  Spawning 
begins in mid-November and likely extends into January in normal years.  The subsequent egg 
incubation period extends through March.  Juvenile Chinook salmon rear in the Russian River 
and Dry Creek from March through June.  Chinook salmon in the Russian River smolt during the 
first few months of their lives, and downstream migrating Chinook salmon are routinely captured 
in the downstream migrant trap operated at the Mirabel Inflatable Dam during this time (March 
through June). As described in the Methodology above, the Russian River ResSim model 
(Appendix G) uses selected points along Dry Creek and the Russian River to assess the 
potential for the Proposed Project to affect water quality over Baseline Conditions. 

Impact 4.3-11. Changes in minimum instream flow could substantially affect the 
upstream migration of Chinook salmon through elevated water temperatures in 
the months October through December in the Russian River and in Dry Creek. (No 
Impact). 

Proposed Project:  Under the Proposed Project, mean monthly water temperatures in the 
Upper Russian River were modeled to be approximately 1.0° F lower during the second half of 
October compared to Baseline Conditions  (Figure 4.3.1-14; Table 4.3-53).  During November 
and December, water released from Lake Mendocino (measured at the Forks) was up to 0.9° F 
warmer under the Proposed Project, but this difference decreased to 0.6° F at Hopland, and the 
difference between the Proposed Project and Baseline Conditions further decreased with 
distance downstream. Water temperatures varied by less than 0.2° F in Dry Creek between the 
Proposed Project and Baseline Conditions. Temperature assessment scores rate higher under 
the Proposed Project during the second half of October throughout the Russian River, and 
essentially identical during November and December (although temperatures would be slightly 
higher in the Upper Russian River under the Proposed Project, temperatures would be generally 
optimal for the Proposed Project during these months) (Table 4.3-54).  Both Baseline Conditions 
and the Proposed Project support suitable water temperature conditions in Dry Creek during the 
Chinook salmon upstream migration period.  The Proposed Project would provide a reduction in 
the frequency of occurrence of stressful water temperatures during October (prior to the peak of 
the run) (Table 4.3-55).  From November and December, stressful water temperatures would 
rarely occur for the Proposed Project.  The Proposed Project would not negatively affect the 
upstream migration for Chinook salmon through elevated water temperatures from October 
through December in the Russian River or in Dry Creek and therefore, no impacts would occur. 
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Cloverdale 
Proposed Project 

Figure 4.3-14 (continued.).  Change in the monthly mean water temperature (∆T) at selected sites 
along the Russian River and in Dry Creek, Proposed Project relative to Baseline Conditions (BC). 
In comparison to Baseline Conditions, positive numbers indicate that the Proposed Project would 
result in an increase in the monthly mean water temperature.  Conversely, negative numbers 
indicate that the Proposed Project would result in a decrease in the monthly mean water 
temperature. 
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Russian River at Dry Creek 
Proposed Project 

Figure 4.3-14 (continued).  Change in the monthly mean water temperature (∆T) at selected sites 
along the Russian River and in Dry Creek, Proposed Project relative to Baseline Conditions (BC). 
In comparison to Baseline Conditions, positive numbers indicate that the Proposed Project would
result in an increase in the monthly mean water temperature.  Conversely, negative numbers 
indicate that the Proposed Project would result in a decrease in the monthly mean water 
temperature. 
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Figure 4.3-14 (continued). Change in the monthly mean water temperature (∆T) at selected sites 
along the Russian River and in Dry Creek, Proposed Project relative to Baseline Conditions (BC). 
In comparison to Baseline Conditions, positive numbers indicate that the Proposed Project would 
result in an increase in the monthly mean water temperature.  Conversely, negative numbers 
indicate that the Proposed Project would result in a decrease in the monthly mean water 
temperature. 
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Table 4.3-53. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek from October through December, under Baseline Conditions (BC) and the Proposed 
Project (PP). 

Reach Location 

October 1-15 October 16-31 November December 

BC PP BC PP BC PP BC PP 

Upper 
River 

Forks 66.7 59.8 64.8 63.9 57.4 58.3 48.8 49.6 

Hopland 66.3 60.9 64.0 62.8 56.3 56.9 48.2 48.8 

Cloverdale 66.2 61.8 63.5 62.3 55.7 56.0 47.9 48.4 

Geyserville 67.2 64.7 64.0 62.8 56.2 56.3 48.4 48.7 

Healdsburg 68.0 66.8 64.4 63.4 56.6 56.6 48.7 48.9 

Lower 
Russian 

River 

Below Dry 
Creek 

63.4 62.4 60.8 60.0 55.3 55.4 49.1 49.3 

Hacienda 63.8 63.1 60.7 60.1 54.7 54.7 48.5 48.6 

Dry Creek 
Upper 54.0 54.0 53.8 53.8 53.3 53.3 50.7 50.7 

Lower 57.4 57.6 56.2 56.0 53.8 53.8 50.2 50.1 

Table 4.3-54: Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the October through December Chinook salmon upstream 
migration season under Baseline Condition (BC) and the Proposed Project (PP).  Scores near 5.0 
are optimal for the completion of this life stage, while scores below 3.0 become increasingly
stressful. Scores near 0 are potentially lethal. 

Reach Location 

October 1-15 
October 16

31 
November December 

BC PP BC PP BC PP BC PP 

Upper 
Russian 

River 

Forks 2.23 4.45 3.14 3.44 4.79 4.74 5.00 5.00 

Hopland 2.46 4.31 3.47 3.90 4.87 4.86 5.00 5.00 

Cloverdale 2.54 4.17 3.65 4.10 4.90 4.91 5.00 5.00 

Geyserville 2.19 3.17 3.42 3.88 4.84 4.85 5.00 5.00 

Healdsburg 1.86 2.32 3.32 3.72 4.84 4.86 5.00 5.00 

Lower 
Russian 

River 

Below Dry Creek 2.83 3.47 3.73 4.11 4.53 4.71 4.97 4.97 

Hacienda 2.54 2.97 3.68 3.95 4.58 4.74 4.99 4.98 

Dry Creek 
Upper 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.84 4.85 4.93 4.92 4.99 4.99 5.00 5.00 
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Table 4.3-55. Frequency occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to upstream 
migrating Chinook salmon, October through December, under Baseline Condition (BC) and the Proposed Project (PP). In the “% 
Change” column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful temperatures. A 
negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

October 1 - 15 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Russian 
River 

Forks 17.31 0.76 59.35 1.07 0.00 0.00 76.66 1.83 -74.83 

Hopland 20.18 5.02 45.86 2.23 0.24 0.00 66.28 7.25 -59.03 

Cloverdale 20.79 6.47 41.89 3.30 0.26 0.00 62.94 9.77 -53.17 

Geyserville 17.38 15.58 50.81 25.28 1.34 0.21 69.53 41.07 -28.46 

Healdsburg 18.83 20.79 62.57 47.39 0.86 0.28 82.27 68.46 -13.81 

Lower 
Russian 
River 

Below Dry Creek 12.36 7.98 8.37 2.80 0.00 0.00 20.73 10.78 -9.95 

Hacienda 11.99 7.09 4.39 1.65 0.00 0.00 16.38 8.74 -7.64 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.00 -0.02 

October 16 - 31 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 27.73 21.66 14.34 8.94 0.00 0.00 42.07 30.62 -11.45 

Hopland 18.19 10.10 11.17 4.32 0.06 0.00 29.41 14.42 -14.99 

Cloverdale 15.20 7.07 8.30 2.12 0.03 0.00 23.53 9.19 -14.34 

Geyserville 15.20 9.34 17.31 8.50 0.08 0.00 32.58 17.84 -14.74 

Healdsburg 18.40 13.06 16.69 8.56 0.05 0.00 35.13 21.62 -13.52 

Lower 
Russian 
River 

Below Dry Creek 2.08 0.49 0.32 0.03 0.00 0.00 2.40 0.52 -1.88 

Hacienda 12.0 7.4 4.4 1.7 0.00 0.00 16.4 9.1 -7.2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Table 4.3-55. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to upstream 
migrating Chinook salmon, October through December, under Baseline Condition (BC) and the Proposed Project (PP). In the “%
Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A 
negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

November 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.15 0.33 0.00 0.00 0.00 0.00 0.15 0.33 0.18 

Hopland 0.27 0.19 0.00 0.00 0.00 0.00 0.27 0.19 -0.07 

Cloverdale 0.06 0.03 0.00 0.00 0.00 0.00 0.06 0.03 -0.03 

Geyserville 0.89 0.77 0.30 0.19 0.00 0.00 1.19 0.96 -0.23 

Healdsburg 0.75 0.40 0.12 0.08 0.00 0.00 0.87 0.48 -0.39 

Lower 
Russian 
River 

Below Dry 
Creek 

0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

December 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 
Russian 
River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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No Project 1 Alternative: The change in monthly mean water temperatures between Baseline 
Conditions and the No Project 1 Alternative during the October through December Chinook 
salmon upstream migration period were modeled to be within ± 0.2 degrees Fahrenheit  (°F) in 
the Russian River and Dry Creek (Figure 4.3-15; Table 4.3-56).  For Baseline Conditions and 
the No Project 1 Alternative, water temperatures would be poor in the Upper Russian River 
during the first half of October (temperature assessment scores 1.86 to 2.54, respectively), but 
improve significantly beginning mid-October (temperature assessment scores ranged from 3.14 
to 3.65). Temperature assessment scores from November and December rate near optimal 
(Table 4.3-57).  Temperature assessment scores in Dry Creek would be high (>4.9 Baseline 
Conditions and the No Project 1 Alternative) from October through December.  During the 
Chinook salmon upstream migration period, the No Project 1 Alternative would not increase the 
occurrence of stressful water temperatures relative to Baseline Conditions (Table 4.3-58).  The 
No Project 1 Alternative would not affect the upstream migration for Chinook salmon through 
elevated water temperatures from October through December in the Russian River or in Dry 
Creek and therefore, no impacts would occur. 
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Figure 4.3-15.  The change in the monthly mean water temperature (∆T) between Baseline 
Conditions (BC) and the No Project 1 Alternative (NP1) in the mainstem Russian River and Dry
Creek. In comparison to Baseline Conditions, positive numbers indicate that the No Project 1 
Alternative would result in an increase in the monthly mean water temperature.  Conversely, 
negative numbers mean the No Project 1 Alternative would result in a decrease in the monthly 
mean water temperature. In some cases, modeled water temperatures were unchanged between 
the project and Baseline Conditions.  In these cases, no bars would be presented on the graph. 
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Figure 4.3-15 (continued.). The change in the monthly mean water temperature (∆T) between 
Baseline Conditions (BC) and the No Project 1 Alternative (NP1) in the mainstem Russian River 
and Dry Creek. In comparison to Baseline Conditions, positive numbers indicate that the No 
Project 1 Alternative would result in an increase in the monthly mean water temperature.  
Conversely, negative numbers mean the No Project 1 Alternative would result in a decrease in the 
monthly mean water temperature. In some cases, modeled water temperatures were unchanged 
between the project and Baseline Conditions.  In these cases, no bars would be presented on the 
graph. 
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4.3-15 (continued).  The change in the monthly mean water temperature (∆T) between Baseline 
Conditions (BC) and the No Project 1 Alternative (NP1) in the mainstem Russian River and Dry 
Creek. In comparison to Baseline Conditions, positive numbers indicate that the No Project 1 
Alternative would result in an increase in the monthly mean water temperature.  Conversely, 
negative numbers mean the No Project 1 Alternative would result in a decrease in the monthly 
mean water temperature. 
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Fisheries Resources 

Table 4.3-56. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek from October through December under Baseline Conditions and the No Project 1 
Alternative (NP1). 

Reach Location 

October 1–15 October 16–31 November December 

BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 66.7 66.7 64.8 64.8 57.4 57.5 48.8 48.8 

Hopland 66.3 66.3 64.0 64.0 56.3 56.3 48.2 48.2 

Cloverdale 66.2 66.2 63.5 63.5 55.7 55.7 47.9 47.9 

Geyserville 67.2 67.2 64.0 64.0 56.2 56.2 48.4 48.4 

Healdsburg 68.0 68.0 64.4 64.4 56.6 56.6 48.7 48.7 
Lower 
Russian 

River 

Below DC 63.4 63.0 60.8 60.7 55.3 55.4 49.1 49.2 

Hacienda 63.8 63.5 60.7 60.5 54.7 54.6 48.5 48.5 

Dry 

Creek 

Upper 54.0 54.1 53.8 54.0 53.3 53.4 50.7 50.7 

Lower 57.4 57.2 56.2 56.2 53.8 53.9 50.2 50.2 

Table 4.3-57: Temperature assessment scores evaluating water temperatures in the Russian River 
and Dry Creek during the October through December Chinook salmon upstream migration season 
under Baseline Conditions (BC) and the No Project 1 Alternative (NP1).  Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

Reach Location 

October 1–15 October 16–31 November December 

BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 2.23 2.23 3.14 3.14 4.79 4.75 5.00 5.00 

Hopland 2.46 2.46 3.47 3.47 4.87 4.87 5.00 5.00 

Cloverdale 2.54 2.54 3.65 3.65 4.90 4.90 5.00 5.00 

Geyserville 2.19 2.19 3.42 3.42 4.84 4.84 5.00 5.00 

Healdsburg 1.86 1.86 3.32 3.32 4.84 4.84 5.00 5.00 

Lower 

Russian River 

Below DC 2.83 3.20 3.73 3.87 4.97 4.97 5.00 5.00 

Hacienda 3.68 3.82 4.58 4.61 4.99 4.99 5.00 5.00 

Dry 

Creek 

Upper 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.90 4.90 5.00 5.00 5.00 5.00 5.00 5.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-101 



 

   
  

 

 

 
 

 

        

        

       

       

       

       

      

      

    

   

 

       

        

         

         

        

         

      

       

      

        

Fisheries Resources 

Table 4.3-58.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to 
upstream migrating Chinook salmon, October through December, under Baseline Conditions (BC) and the No Project 1 Alternative 
(NP1). In the “% Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of 
stressful temperatures.  A negative number indicates that the No Project 1 Alternative would result in a decrease in the occurrence of 
stressful temperatures. 

October 1 - 15 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 17.31 17.28 59.35 59.42 0.00 0.00 76.67 76.70 0.03 

Hopland 20.18 20.13 45.86 45.94 0.24 0.24 66.28 66.31 0.03 

Cloverdale 20.79 20.81 41.89 41.88 0.26 0.26 62.94 62.94 0.00 

Geyserville 17.38 17.39 50.81 50.81 1.34 1.34 69.53 69.55 0.02 

Healdsburg 18.83 18.83 62.57 62.57 0.86 0.86 82.27 82.27 0.00 

Lower  

Russian River 

Below DC 19.85 20.13 31.41 19.72 0.00 0.00 51.26 39.85 -11.41 

Hacienda 32.00 31.80 33.00 20.20 0.00 0.00 65.00 52.00 -13.00 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

October 16 - 31 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 27.73 27.76 14.34 14.32 0.15 0.15 42.21 42.23 0.02 

Hopland 18.19 18.22 11.17 11.15 0.06 0.06 29.41 29.43 0.02 

Cloverdale 15.20 15.22 8.30 8.30 0.03 0.03 23.53 23.54 0.02 

Geyserville 15.20 15.20 17.31 17.31 0.08 0.08 32.58 32.58 0.00 

Healdsburg 18.40 18.40 16.69 16.69 0.05 0.05 35.13 35.13 0.00 

Lower  

Russian River 

Below DC 12.36 10.92 8.37 5.70 0.00 0.00 20.73 16.62 -4.11 

Hacienda 12.00 9.30 4.40 2.70 0.00 0.00 16.40 12.00 -4.40 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-102 



 

   
  

 

 

 
 

 

        

          

      

       

       

       

     

      

      

      

 

      

        

      

       

       

       

      

      

      

      

Fisheries Resources 

Table 4.3-58.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to 
upstream migrating Chinook salmon, October through December, under Baseline Conditions (BC) and the No Project 1 Alternative 
(NP1). In the “% Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of 
stressful temperatures.  A negative number indicates that the No Project 1 Alternative would result in a decrease in the occurrence of 
stressful temperatures. 

November 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 0.10 0.10 0.00 0.00 0.00 0.00 0.10 0.10 0.00 

Hopland 0.30 0.30 0.00 0.00 0.00 0.00 0.30 0.30 0.00 

Cloverdale 0.06 0.06 0.00 0.00 0.00 0.00 0.06 0.06 0.00 

Geyserville 0.89 0.90 0.30 0.30 0.00 0.00 1.19 1.19 0.01 

Healdsburg 0.75 0.75 0.12 0.12 0.00 0.00 0.87 0.87 0.00 

Lower  

Russian River 

Below DC 2.08 2.02 0.32 0.33 0.00 0.00 2.40 2.35 -0.05 

Hacienda 0.61 0.56 0.00 0.00 0.00 0.00 0.61 0.56 -0.05 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 

Russian River 

Below DC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-103 
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No Project 2 Alternative:  Under the No Project 2 Alternative, mean monthly water 
temperatures in the Upper Russian River would be cooler during October (0.5 to 1.9° F) and 
slightly (≤0.5° F) warmer from November through December, compared to Baseline Conditions 
(Figure 4.3-16; Table 4.3-59). In the Lower Russian River, modeled mean monthly water 
temperatures would be within ± 0.4° F for the No Project 2 Alternative and under Baseline 
Conditions. Modeled mean monthly water temperatures in Dry Creek would be generally 
suitable to optimal for upstream migrating Chinook salmon. Suitability criteria in the Upper 
Russian River would be poor for upstream migrating Chinook salmon during October for the No 
Project 2 Alternative and under Baseline Conditions (Table 4.3-60). Although modeled 
temperatures would be slightly warmer during November under the No Project 2 Alternative 
compared to Baseline Conditions, the difference was slight, and modeled temperatures would 
be generally suitable to optimal for upstream migrating Chinook salmon under the No Project 2 
Alternative. The No Project 2 Alternative would provide suitable water temperatures in the 
Lower Russian River during the Chinook salmon upstream migration period. The No Project 2 
Alternative would provide a significant reduction in the frequency of occurrence of stressful 
water temperatures (>65.5° F) during the first half of October (prior to the peak of the run). 
During the second half of October, stressful thermal conditions would be reduced by 0.4 
(Hacienda) to 8.0 percent (Healdsburg) in the Russian River. From November through 
December, stressful water temperatures rarely occur for the No Project 2 Alternative and under 
Baseline Conditions (Table 4.3-61).  The No Project 2 Alternative would not negatively affect the 
upstream migration for Chinook salmon through elevated water temperatures from October 
through December in the Russian River or in Dry Creek and therefore, no impacts would occur. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-104 
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Figure 4.3-16. Change in the monthly mean water temperature (∆T) at selected sites along the 
Russian River and in Dry Creek, No Project 2 Alternative (NP2) compared to Baseline Conditions 
(BC). In comparison to Baseline Conditions, positive numbers indicate that the No Project 2 
Alternative would result in an increase in the monthly mean water temperature.  Conversely,
negative numbers indicate that the No Project 2 Alternative would result in a decrease in the 
monthly mean water temperature. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-105 
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Figure 4.3-16 (continued): Change in the monthly mean water temperature (∆T) at selected sites 
along the Russian River and in Dry Creek, No Project 2 Alternative (NP2) compared to Baseline 
Conditions (BC). In comparison to Baseline Conditions, positive numbers indicate that the No 
Project 2 Alternative would result in an increase in the monthly mean water temperature.  
Conversely, negative numbers indicate that the No Project 2 Alternative would result in a decrease 
in the monthly mean water temperature. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-106 
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Figure 4.3-16 (continued).  Change in the monthly mean water temperature (∆T) at selected sites 
along the Russian River and in Dry Creek, No Project 2 Alternative (NP2) compared to Baseline 
Conditions (BC). In comparison to Baseline Conditions, positive numbers indicate that the No 
Project 2 Alternative would result in an increase in the monthly mean water temperature.  
Conversely, negative numbers indicate that the No Project 2 Alternative would result in a decrease 
in the monthly mean water temperature. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-107 



 

   
  

 

 

       

        

       

        

        

        

       

       

       

        

 

  
 

       

        

         

         

        

        

         

       

         

        

 

 

 

 

 

Fisheries Resources 

Table 4.3-59.  Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek from October through December, under Baseline Conditions and under the No Project 2 
Alternative (NP2). 

Reach 

October 1-15 October 16 - 31 November December 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 66.7 63.2 64.8 64.5 57.4 58.0 48.8 49.3 

Hopland 66.3 63.5 64.0 63.6 56.3 56.8 48.2 48.7 

Cloverdale 66.2 63.8 63.5 63.1 55.7 56.1 47.9 48.3 

Geyserville 67.2 65.8 64.0 63.4 56.2 56.4 48.4 48.6 

Healdsburg 68.0 67.2 64.4 63.8 56.6 56.7 48.7 48.9 

Lower 

Russian River 

Below DC 63.4 62.8 60.8 60.6 55.3 55.5 49.1 49.2 

Hacienda 63.8 63.4 60.7 60.4 54.7 54.8 48.5 48.6 

Dry 

Creek 

Upper 54.0 54.0 53.8 54.8 53.3 53.3 50.7 50.7 

Lower 57.4 57.4 56.2 56.0 53.8 53.8 50.2 50.1 

Table 4.3-60: Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the October through December Chinook salmon upstream 
migration season under Baseline Conditions and the No Project 2 Alternative (NP2).  Scores near 
5.0 are optimal for the completion of this life stage, while scores below 3.0 become increasingly 
stressful. Scores near 0 are potentially lethal. 

October 1-15 October 16 - 31 November December 

Reach BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 2.23 3.30 3.14 3.23 4.79 4.75 5.00 5.00 

Hopland 2.46 3.41 3.47 3.62 4.87 4.85 5.00 5.00 

Cloverdale 2.54 3.40 3.65 3.82 4.90 4.89 5.00 5.00 

Geyserville 2.19 2.77 3.42 3.66 4.84 4.84 5.00 5.00 

Healdsburg 1.86 2.15 3.32 3.56 4.84 4.86 5.00 5.00 

Lower 

Russian River 

Below DC 3.73 3.98 4.53 4.61 4.97 4.97 5.00 5.00 

Hacienda 3.68 3.85 4.58 4.67 4.99 4.98 5.00 5.00 

Dry 

Creek 

Upper 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.93 4.93 4.99 4.99 5.00 5.00 5.00 5.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-108 



 

   
  

 

 
 

 
 

       

         

       

         

         

        

        

       

        

        

       

         

        

         

        

         

         

        

        

        

Fisheries Resources 

Table 4.3-61. Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
Chinook salmon in the Russian River and Dry Creek, October through December, under Baseline Condition (BC) and the No Project 2
Alternative (NP2). In the “% Change” column, a positive number indicates that the Project 2 Alternative would increase the occurrence 
of stressful temperatures. A negative number indicates that the No Project 2 Alternative would decrease the occurrence of stressful 
water temperatures. 

October 1 - 15 

Tolerance Resistance Lethal Total 

% Change Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 17.31 16.07 59.35 28.93 0.00 0.00 76.67 45.00 -31.67 

Hopland 20.20 15.90 45.90 22.10 0.20 0.00 66.30 38.00 -28.30 

Cloverdale 20.79 16.31 41.89 20.89 0.26 0.00 62.94 37.20 -25.74 

Geyserville 17.38 14.60 50.81 36.70 1.34 0.65 69.53 51.94 -17.59 

Healdsburg 18.83 20.74 62.57 51.78 0.86 0.42 82.27 72.94 -9.32 

Lower Below Dry Creek 12.36 9.77 8.37 4.32 0.00 0.00 20.73 14.09 -6.63 

Russian River Hacienda 11.99 8.87 4.39 2.73 0.00 0.00 16.38 11.60 -4.77 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

October 16 – 31 

Tolerance Resistance Lethal Total 

% Change Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 27.73 25.86 14.34 13.18 0.00 0.00 42.07 39.05 -3.02 

Hopland 18.19 14.90 11.17 8.89 0.06 0.00 29.41 23.79 -5.63 

Cloverdale 15.20 12.01 8.30 6.07 0.03 0.00 23.53 18.08 -5.45 

Geyserville 15.20 13.08 17.31 12.12 0.08 0.03 32.58 25.23 -7.36 

Healdsburg 18.40 15.56 16.69 11.54 0.05 0.00 35.13 27.11 -8.02 

Lower 

Russian River 

Below Dry Creek 2.08 1.02 0.32 0.15 0.00 0.00 2.40 1.17 -1.23 

Hacienda 0.61 0.20 0.00 0.00 0.00 0.00 0.61 0.20 -0.41 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-109 



 

   
  

 

 

 

       

           

          

         

         

         

        

        

          

        

 

       

          

          

         

         

         

        

        

          

        

Fisheries Resources 

Table 4.3-61.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to 
upstream migrating Chinook salmon October through December, under Baseline Condition and the Project 2 Alternative (NP2). In the 
“% Change” column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful temperatures.  
A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water temperatures 

November 

Reach

Tolerance Resistance Lethal Total 

% Change  Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 0.10 0.50 0.00 0.00 0.00 0.00 0.10 0.50 0.40 

Hopland 0.30 0.30 0.00 0.00 0.00 0.00 0.30 0.30 0.00 

Cloverdale 0.10 0.10 0.00 0.00 0.00 0.00 0.10 0.10 0.00 

Geyserville 0.90 0.90 0.30 0.20 0.00 0.00 1.20 1.10 -0.10 

Healdsburg 0.80 0.60 0.10 0.10 0.00 0.00 0.90 0.70 -0.20 

Lower  

Russian River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

December 

Reach 

Tolerance Resistance Lethal Total 

% Change Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower  

Russian River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-110 



 

  
  

 

 

 

 

 
 

Fisheries Resources 

Impact 4.3-12: Changes in minimum instream flow could substantially affect the 
quality of spawning habitat and egg incubation for Chinook salmon through 
elevated water temperatures from November 15 through March in the Russian 
River and in Dry Creek. (No Impact). 

Proposed Project: Under the Proposed Project, modeled monthly mean water temperatures 
from November 15 through March range from 0.1 to 0.8º F higher in the Upper Russian River 
(Figure 4.3-14 Table 4.3-62). Modeled temperature assessment scores would be slightly lower 
under the Proposed Project compared to Baseline Conditions during the November 16th to 30th 

timeframe, but overall, scores for the Proposed Project and Baseline provide suitable to optimal 
conditions for Chinook salmon spawning and egg incubation (Table 4.3-63). Modeled stressful 
water temperatures occur slightly more often at the Forks (7.51 percent) under the Proposed 
Project compared to Baseline Conditions during the second half of November; but would be 
similar (change of ≤1.82%) for all other locations in the Upper Russian River (Table 4.3-64). In 
Dry Creek, monthly mean temperatures, temperature assessment scores, and the frequency of 
occurrence of stressful water temperatures would be essentially the same as Baseline 
Conditions. While the temperature assessment rating is slightly lower, during the November 16th 

to 30th timeframe and modeled stressful water temperatures occur slightly more often at the 
Forks, the conditions would be within the suitable to optimal range. Therefore, the Proposed 
Project would not substantially affect the quality of water by elevated water temperatures from 
November 15 through March to Chinook salmon spawning and egg incubation and would be 
considered no impact. 

No Project 1 Alternative: Modeled monthly mean water temperatures under the No Project 1 
Alternative from November 15 through March would be within ± 0.1° F of Baseline Conditions 
(Figure 4.3-15; Table 4.3-65). Baseline Conditions and the No Project 1 Alternative provide 
suitable to optimal water temperatures for spawning Chinook salmon (Table 4.3-66), and the No 
Project 1 Alternative would not increase the frequency of occurrence of stressful water 
temperatures relative to Baseline Conditions (Table 4.3-67). Therefore, there are no potential 
impacts to Chinook salmon spawning and egg incubation under the No Project 1 Alternative.  

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-111 



 

   
  

 

 

         

     

     

     

 
     

    

 

 
 

         

         

         

         

 
         

         

Fisheries Resources 

Table 4.3-62.  Monthly mean water temperatures (°F) modeled to occur in the Russian River, November 16 through March, under 
Baseline Conditions (BC) and under the Proposed Project 2 Alternative (NP2). 

November 16- 30 December January February March 

Reach Location BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 54.8 55.9 48.8 49.6 46.2 46.4 48.0 47.9 53.0 53.5 

Hopland 53.7 54.5 48.2 48.8 46.3 46.5 48.7 48.6 53.6 53.8 

Cloverdale 53.1 53.6 47.9 48.4 46.4 46.5 48.9 48.9 53.7 53.9 

Geyserville 53.5 53.8 48.4 48.7 46.9 47.0 49.7 49.6 54.9 55.0 

Dry Creek 
Upper 53.0 52.9 50.7 50.7 48.5 48.5 49.2 49.2 51.0 50.9 

Lower 53.0 53.0 50.2 50.1 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-63. Temperature assessment scores evaluating water temperature suitability in the Upper Russian River and Dry Creek during 
the November 16 to March Chinook salmon spawning and egg incubation period under Baseline Conditions (BC) and the Proposed 
Project (PP).  Scores near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

November 16- 30 December January February March 

Reach Location BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian  
River 

Forks 4.29 3.98 4.98 4.97 5.00 5.00 5.00 5.00 4.72 4.63 

Hopland 4.55 4.43 4.99 4.98 5.00 5.00 4.99 5.00 4.63 4.56 

Cloverdale 4.66 4.60 4.99 4.99 5.00 5.00 4.99 4.99 4.61 4.56 

Geyserville 4.54 4.51 4.98 4.98 5.00 5.00 4.96 4.97 4.27 4.23 

Dry Creek 
Upper 4.89 4.89 4.97 4.97 5.00 5.00 5.00 5.00 4.98 4.98 

Lower 4.84 4.84 4.97 4.97 5.00 5.00 4.98 4.98 4.79 4.79 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-112 



 

   
  

 

   
 

 

 

       

     

      

       

      

 
      

      

 

       

     

      

       

      

 
      

      

Fisheries Resources 

Table 4.3-64. Frequency occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Condition and the Proposed Project. In the “%
Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A 
negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

November 16 - 30 

Tolerance Resistance Lethal Total 

% Change Reach Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 6.16 9.40 3.38 7.65 0.00 0.00 9.54 17.05 7.51 

Hopland 2.66 3.61 1.54 2.41 0.00 0.00 4.20 6.02 1.82 

Cloverdale 1.74 2.14 0.86 1.09 0.00 0.00 2.60 3.23 0.64 

Geyserville 2.72 2.87 3.08 3.31 0.06 0.06 5.86 6.23 0.38 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.08 0.00 0.00 0.00 0.00 0.02 0.08 0.06 

December 

Reach 

Tolerance Resistance Lethal Total 

% Change Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-113 



 

   
  

 

 
 

 

 

       

   

         

        

        

 
         

        

 

       

    

         

        

        

 
         

        

 

Fisheries Resources 

Table 4.3-64. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Condition and the Proposed Project. In the “% 
Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A 
negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

January 

Reach 

Tolerance Resistance Lethal Total 

% Change Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.12 0.09 0.17 0.09 0.02 0.02 0.31 0.20 -0.11 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Tolerance Resistance Lethal Total 

% Change Reach Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.12 0.09 0.17 0.09 0.02 0.02 0.31 0.20 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-114 



 

   
  

 

 
 

 

 

        

 

 
         

        

        

 
         

        

Fisheries Resources 

Table 4.3-64. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Condition and the Proposed Project. In the “% 
Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A 
negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

March 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 1.49 2.29 0.72 1.47 0.02 0.09 2.24 3.85 1.61 

Hopland 1.93 2.49 1.69 2.53 0.08 0.13 3.69 5.15 1.46 

Cloverdale 2.04 2.39 1.79 2.42 0.09 0.13 3.92 4.95 1.03 

Geyserville 4.37 4.65 6.42 7.25 0.53 0.79 11.32 12.69 1.38 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 1.07 1.09 0.43 0.43 0.00 0.00 1.50 1.52 0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-115 



 

   
  

 

  

    
 

   

           

          

         

         

 
          

         

 

   
 

        

          

 
         

         

         

 
         

         

Fisheries Resources 

Table 4.3-65. Monthly mean water temperatures (°F) modeled to occur in the Upper Russian River and Dry Creek, November 16 through 
March, under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

November- 
16 to 30 

December January February March 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 54.8 54.8 48.8 48.8 46.2 46.2 48.0 48.1 53.0 53.0 

Hopland 53.7 53.7 48.2 48.2 46.3 46.4 48.7 48.7 53.6 53.6 

Cloverdale 53.1 53.1 47.9 47.9 46.4 46.4 48.9 48.9 53.7 53.8 

Geyserville 53.5 53.5 48.4 48.4 46.9 46.9 49.7 49.7 54.9 54.9 

Dry Creek 
Upper 53.0 53.0 50.7 50.7 48.5 48.5 49.2 49.2 51.0 51.0 

Lower 53.0 53.1 50.2 50.2 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-66: Temperature assessment scores evaluating water temperature suitability in the Upper Russian River and Dry Creek during 
the November 16 through March Chinook salmon spawning and egg incubation season under Baseline Condition (BC) and the No 
Project 1 Alternative (NP1).  Scores near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become increasingly 
stressful. Scores near 0 are potentially lethal. 

Reach Location 

November-16 December January February March 

BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 4.29 4.29 4.98 4.98 5.00 5.00 5.00 5.00 4.72 4.72 

Hopland 4.63 4.63 4.55 4.55 4.99 4.99 5.00 5.00 4.99 4.99 

Cloverdale 4.66 4.66 4.99 4.99 5.00 5.00 4.99 4.99 4.61 4.60 

Geyserville 4.54 4.54 4.98 4.98 5.00 5.00 4.96 4.96 4.27 4.27 

Dry Creek 
Upper 4.98 4.98 4.89 4.87 4.97 4.96 5.00 5.00 5.00 5.00 

Lower 4.84 4.83 4.97 4.96 5.00 5.00 4.98 4.98 4.79 4.78 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-116 



 

   
  

 

   

 

        

         

 
       

        

        

 
       

        

 

        

         

 
       

        

        

 
       

        

Fisheries Resources 

Table 4.3-67. Percent occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Condition (BC) and the No Project 1 Alternative 
(NP1). In the “% Change” column, a positive number indicates that the Project 1 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water 
temperatures. 

November 16 - 30 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 6.16 6.16 3.38 3.38 0.00 0.00 9.54 9.54 0.00 

Hopland 2.66 2.66 1.54 1.54 0.00 0.00 4.20 4.20 0.00 

Cloverdale 1.74 1.74 0.86 0.86 0.00 0.00 2.60 2.60 0.00 

Geyserville 2.72 2.72 3.08 3.08 0.00 0.00 0.06 0.06 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.06 0.00 0.00 0.00 0.00 0.02 0.06 0.05 

December 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 6.16 6.16 3.38 3.38 0.00 0.00 9.54 9.54 0.00 

Hopland 2.66 2.66 1.54 1.54 0.00 0.00 4.20 4.20 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.06 0.00 0.02 0.00 0.00 0.02 0.08 0.06 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-117 



 

   
  

 

 
   

 

        

       

 
       

        

        

 
       

        

 

        

          

 
       

        

        

 
       

        

Fisheries Resources 

Table 4.3-67. Percent occurrence of water temperatures modeled to exceed criteria deemed stressful to Chinook salmon spawning and 
egg incubation period in the Upper Russian River and Dry Creek under Baseline Condition (BC) and the No Project 1 Alternative (NP1). 
In the “% Change” column, a positive number indicates that the Project 1 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water 
temperatures. 

January 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-118 



 

   
  

 

 

   

 

        

          

       

        

        

 
       

        

 

 

Fisheries Resources 

Table 4.3-67. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Condition (BC) and the No Project 1 Alternative 
(NP1). In the “% Change” column, a positive number indicates that the Project 1 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water 
temperatures. 

March 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Russian 
River 

Forks 1.49 1.49 0.72 0.72 0.02 0.02 2.24 2.24 0.00 

Hopland 1.93 1.93 1.69 1.70 0.08 0.08 3.69 3.71 0.02 

Cloverdale 2.04 2.04 1.79 1.80 0.09 0.09 3.92 3.92 0.01 

Geyserville 4.37 4.36 6.42 6.41 0.53 0.54 11.32 11.31 -0.01 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 1.07 1.15 0.43 0.50 0.00 0.00 1.50 1.65 0.15 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-119 



 

  
  

 

 

 
 

 

Fisheries Resources 

No Project 2 Alternative: Under the No Project 2 Alternative, monthly mean water 
temperatures from November 15 to March range from 0.1 to 0.5º F higher in the Upper Russian 
River (Figure 4.3-16; Table 4.3-68). The No Project 2 Alternative would result in slightly lower 
temperature assessment scores compared to Baseline Conditions during the November 16th to 
30th timeframe, but assessment scores for the No Project 2 Alternative would be similar to 
Baseline Conditions from December through March (Table 4.3-69). Overall, scores for the No 
Project 2 Alternative would be suitable for Chinook salmon spawning and incubation.  The 
frequency of occurrence of stressful water temperatures in the Upper Russian River was slightly 
higher (approximately 1.0 to 4.4 percent) under the No Project 2 Alternative during the second 
half of November (Table 4.3-70). In Dry Creek, monthly mean temperatures, temperature 
assessment scores, and occurrence of stressful water temperatures would be essentially the 
same as Baseline Conditions. While the temperature assessment rating is slightly lower, during 
the November 16th to 30th timeframe and modeled stressful water temperatures occur slightly 
more often at the Forks, the conditions would be within the suitable to optimal range. Therefore, 
the Proposed Project would not substantially affect the quality of water by elevated water 
temperatures from November 15 through March to Chinook salmon spawning and egg 
incubation and would be considered no impact. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-120 



 

   
  

 

 
 

        

         

      

       

       

 
      

       

 

 
  

 

        

         

       

       

       

 
       

       

Fisheries Resources 

Table 4.3-68. Monthly mean water temperatures (°F) modeled to occur in the Russian River, November 16 through March, under 
Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach 

November-16 December January February March 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 54.8 55.5 48.8 49.3 46.2 46.4 48.0 48.0 53.0 53.1 

Hopland 53.7 54.3 48.2 48.7 46.3 46.4 48.7 48.7 53.6 53.7 

Cloverdale 53.1 53.6 47.9 48.3 46.4 46.5 48.9 48.9 53.7 53.8 

Geyserville 53.5 53.8 48.4 48.6 46.9 47.0 49.7 49.7 54.9 54.9 

Dry Creek 
Upper 53.0 53.0 50.7 50.7 48.5 48.5 49.2 49.2 51.0 50.9 

Lower 53.0 53.0 50.2 50.1 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-69. Temperature assessment scores evaluating water temperature suitability in the Upper Russian River and Dry Creek during 
the November 16 through March Chinook salmon spawning and egg incubation season under Baseline Condition (BC) and the Project 2 
Alternative (NP2).  Scores near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become increasingly 
stressful. Scores near 0 are potentially lethal. 

November-16 December January February March 

Reach Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 4.29 4.10 4.98 4.98 5.00 5.00 5.00 5.00 4.72 4.71 

Hopland 4.55 4.44 4.99 4.99 5.00 5.00 4.99 4.99 4.63 4.61 

Cloverdale 4.66 4.58 4.99 4.99 5.00 5.00 4.99 4.99 4.61 4.60 

Geyserville 4.54 4.49 4.98 4.98 5.00 5.00 4.96 4.96 4.27 4.27 

Dry Creek 
Upper 4.89 4.89 4.97 4.96 5.00 5.00 5.00 5.00 4.98 4.98 

Lower 4.84 4.84 4.97 4.97 5.00 5.00 4.98 4.98 4.79 4.79 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-121 



 

   
  

 

 
 

 
   

 

       

      

       

        

       

 

 
       

        

 

       

      

       

        

       

 

 
       

        

 

Fisheries Resources 

Table 4.3-70. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November through March, under Baseline Conditions (BC) and the No Project 2 Alternative (NP2).
In the “% Change” column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water 
temperatures. 

November 16 - 30 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 6.16 8.10 3.38 5.80 0.00 0.00 9.54 13.90 4.36 

Hopland 2.66 3.64 1.54 2.41 0.00 0.00 4.20 6.05 1.86 

Cloverdale 1.74 2.25 0.86 1.28 0.00 0.00 2.60 3.53 0.94 

Geyserville 2.72 3.08 3.08 3.35 0.06 0.05 5.86 6.47 0.62 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 -0.01 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-122 



 

   
  

 

 

   

 

         

        

 
      

       

       

 
      

      

 

       

        

 
      

       

       

 
      

      

 

Fisheries Resources 

Table 4.3-70. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Conditions (BC) and the No Project 2 Alternative 
(NP2). In the “% Change” column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water 
temperatures. 

January 

Tolerance Resistance Lethal Total 
% Change 

Reach 

Upper 
Russian 
River 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.12 0.12 0.17 0.17 0.02 0.02 0.31 0.31 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-123 



 

   
  

 

 

   

 

         

         

         

        

        

 
         

        

Fisheries Resources 

Table 4.3-70. Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon spawning and egg incubation, November 16 through March, under Baseline Conditions (BC) and the No Project 2 Alternative 
(NP2). In the “% Change” column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water 
temperatures. 

March 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Russian 
River 

Forks 1.49 1.62 0.72 0.82 0.02 0.02 2.24 2.46 0.22 

Hopland 1.93 2.05 1.69 1.79 0.08 0.09 3.69 3.93 0.24 

Cloverdale 2.04 1.97 1.79 1.94 0.09 0.10 3.92 4.01 0.09 

Geyserville 4.37 4.42 6.42 6.54 0.53 0.58 11.32 11.54 0.23 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 1.07 1.06 0.43 0.43 0.00 0.00 1.50 1.48 -0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-124 



 

  
  

 

 
 

 

  

Fisheries Resources 

Impact 4.3-13: Changes in minimum instream flow could substantially affect the 
quality of habitat for rearing Chinook juveniles by elevated water temperatures 
from April through June in the Russian River and in Dry Creek. (Less than 
significant). 

Proposed Project: In the Russian River above Geyserville, modeled monthly mean water 
temperatures from April through June were approximately 0.8 to 2.8° F higher under the 
Proposed Project compared to Baseline Conditions (Figure 4.3-14; Table 4.3-71). Modeled 
water temperature increase to stressful levels between Geyserville and Healdsburg for the 
Proposed Project and under Baseline Conditions, particularly in June. Temperature assessment 
scores declined below 3.0 at Healdsburg during May, and declined further during June to 1.15 
and 0.75 for Baseline Conditions and the Proposed Project (Table 4.3-72). The frequency of 
occurrence of stressful conditions would be higher at Geyserville and Healdsburg for the 
Proposed Project from May through June (increase in the frequency of occurrence of 13 to 18 
percent in May and 13 to 15 percent in June) (Table 4.3-73). In the Lower Russian River, Dry 
Creek moderated water temperatures, and the increase in frequency of stressful temperatures 
is <4.0 percent. As stated above, rearing juvenile Chinook salmon are in the process of 
migrating to the Lower Russian River where Dry Creek moderates the temperatures. Based on 
the results from the Water Agency’s annual downstream migrant trapping in the Russian River, 
most juvenile Chinook salmon have migrated downstream of Healdsburg by the end of May. 
Therefore, the small increase in water temperatures would not substantially affect the habitat 
quality for rearing Chinook juveniles from April through June and is considered a less-than
significant impact. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-125 



 

  
  

 

     

      

      

      

      

 
     

      

 
      

      

 

 

     

 

      

      

     

     

      

      

 
      

     

Fisheries Resources 

Table 4.3-71.  Monthly mean water temperatures (°F) modeled to occur in the Russian River, April 
through June, under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach 

April May June 

Location BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 54.0 55.7 52.8 54.5 52.7 51.9 

Hopland 57.4 58.7 58.8 61.6 59.9 61.3 

Cloverdale 58.6 59.6 61.6 64.2 63.6 65.6 

Geyserville 60.8 64.6 65.7 67.8 69.7 71.8 

Healdsburg 62.3 62.8 68.3 69.6 73.2 74.6 

Lower 
Russian 
River 

Below Dry 
Creek 

61.0 61.2 65.9 66.2 68.9 68.9 

Hacienda 61.2 61.3 66.5 66.8 70.2 70.5 

Dry Creek 
Upper 52.7 52.6 53.9 54.1 54.1 54.4 

Lower 56.6 56.6 59.8 60.1 61.4 62.2 

Table 4.3-72. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the April through June juvenile Chinook salmon rearing 
period under Baseline Conditions (BC) and the Proposed Project (PP). Scores near 5.0 are optimal 
for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores 
near 0 are potentially lethal. 

Reach 

April May June 

Location BC PP BC PP BC PP 

Upper 
Russian 

River 

Forks 5.00 4.98 4.99 4.97 4.98 5.00 

Hopland 4.97 4.92 4.88 4.62 4.78 4.62 

Cloverdale 4.93 4.87 4.65 4.16 4.28 3.75 

Geyserville 4.68 4.55 3.67 3.00 2.40 1.68 

Healdsburg 4.47 4.34 2.85 2.38 1.15 0.75 

Lower 
Russian 

River 

Below Dry Creek 4.70 4.66 3.67 3.55 2.64 2.51 

Hacienda 4.73 4.70 3.52 3.43 2.20 2.06 

Dry Creek 
Upper 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.98 4.98 4.84 4.81 4.61 4.48 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-126 



 

   
  

 

 
 

       

 

       

        

        

        

        

        

 
       

        

 

       
 

 

 

       

        

        

        

 

        

        

 
       

        

 

Fisheries Resources 

Table 4.3-73.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to rearing 
juvenile Chinook salmon, April through June, under Baseline Conditions (BC) and the Proposed Project (PP). 

April 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.05 0.15 0.00 0.00 0.00 0.00 0.05 0.15 0.10 

Cloverdale 0.22 0.37 0.00 0.00 0.00 0.00 0.22 0.37 0.14 

Geyserville 3.26 5.84 0.50 0.89 0.10 0.08 3.86 6.81 2.95 

Healdsburg 6.46 9.33 0.83 1.54 0.06 0.07 7.35 10.94 3.59 

Lower 
Russian 
River 

Below Dry Creek 2.67 3.53 0.10 0.15 0.00 0.00 2.76 3.68 0.91 

Hacienda 1.11 1.53 0.01 0.00 0.00 0.00 1.12 1.53 0.42 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.09 0.23 0.02 0.02 0.00 0.00 0.10 0.25 0.15 

Hopland 1.03 3.82 0.10 0.42 0.00 0.00 1.13 4.24 3.11 

Cloverdale 3.05 11.27 0.39 1.38 0.02 0.07 3.46 12.72 9.26 

Geyserville 18.80 25.30 7.32 14.45 2.04 6.38 28.16 46.13 17.97 

Healdsburg 31.99 32.97 15.91 23.55 4.12 8.71 52.02 65.23 13.21 

Lower 
Russian 
River 

Below Dry Creek 21.58 23.63 5.36 7.11 0.23 0.33 27.17 31.07 3.90 

Hacienda 27.75 29.65 2.24 3.30 0.06 0.12 30.05 33.07 3.02 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.25 0.49 0.03 0.03 0.00 0.00 0.258 0.52 0.24 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-127 



 

   
  

 

 

  
 

 

      
 

         

        

        

        

        

        

 
         

        

Fisheries Resources 

Table 4.3-73.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to rearing 
juvenile Chinook salmon, April through June, under Baseline Conditions (BC) and the Proposed Project (PP). 

June 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.19 0.02 0.15 0.00 0.02 0.00 0.36 0.02 -0.34 

Hopland 1.83 4.10 0.41 0.60 0.18 0.02 2.42 4.72 2.30 

Cloverdale 8.09 19.23 1.75 4.09 0.42 0.50 10.27 23.82 13.55 

Geyserville 28.66 25.34 20.82 26.32 12.63 26.00 62.11 77.66 15.55 

Healdsburg 24.60 15.34 36.67 34.34 31.33 46.88 92.60 96.56 3.96 

Lower 
Russian 
River 

Below Dry Creek 36.78 34.03 19.95 22.12 3.24 5.97 59.97 62.12 2.15 

Hacienda 56.02 50.95 26.67 31.95 1.29 2.44 83.98 85.34 1.36 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.92 6.96 0.14 0.19 0.00 0.02 3.06 7.17 4.11 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-128 



 

   
    

 

 

 

 

 

  

Fisheries Resources 

No Project 1 Alternative: During the juvenile Chinook salmon rearing period, minimum 
instream flow requirements are similar to Baseline Conditions.  Consequently, modeled water 
temperatures in the Upper Russian River during this time period would be within ± 0.04° F in the 
Russian River and in Dry Creek (Figure 4.3-15; Table 4.3-74). Temperature assessment scores 
are also similar and the No Project 1 Alternative would not result in an increase in stressful 
water temperatures (Table 4.3-75). Although minimum instream flows are similar between 
Baseline Conditions and the No Project 1 Alternative, the increase in municipal water demands 
modeled under the No Project 1 Alternative would result in higher releases from Lake Sonoma 
and a slight reduction in water temperature in the Lower Russian River and in Dry Creek during 
June (± 0.4° F). Temperature assessment scores were similar to Baseline Conditions and 
would not result in an increase in the frequency of occurrence of stressful water temperatures 
(Table 4.3-76). For the No Project 1 Alternative, suitable water temperatures would be present 
for rearing Chinook salmon during April throughout the project area. Rearing conditions decline 
downstream of Cloverdale during May, and become stressful at Healdsburg during June 
(suitability score of 1.15 under the No Project 1 Alternative and Baseline Conditions). 
Downstream of Dry Creek, water temperatures are generally suitable during April and May, but 
become degraded in June. Temperature assessment scores at Hacienda range from 2.20 to 
2.28 under Baseline Conditions and the No Project 1 Alternative, respectively.  Water 
temperatures remain suitable to optimal in Dry Creek during the April through June juvenile 
Chinook salmon rearing period. Overall, the occurrence of stressful water temperatures 
remained approximately equal compared to Baseline Conditions, therefore, no impacts would 
occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-129 



 

  
  

 

 

   

     

   

    

    

    

   

    

 
   

   

 

 
 

 
   

    

 

  

  

  

 

  

 
 

 

 

Fisheries Resources 

Table 4.3-74. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, April through June, under Baseline Conditions (BC) and the No Project 1 Alternative 
(NP1). 

Reach  
April May June 

Location BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 54.0 54.0 52.8 52.8 52.7 52.7 

Hopland 57.4 57.4 58.8 58.8 59.9 59.9 

Cloverdale 58.6 58.6 61.6 61.6 63.6 63.6 

Geyserville 60.8 60.8 65.7 65.7 69.7 69.7 

Healdsburg 62.3 62.3 68.3 68.3 73.2 73.2 

Lower 
Russian 
River 

Below DC 61.0 61.0 65.9 65.8 68.9 68.5 

Hacienda 61.2 61.2 66.5 66.5 70.2 69.9 

Dry Creek 
Upper 52.6 52.6 53.9 53.8 54.1 54.0 

Lower 56.6 56.6 59.8 59.8 61.4 61.2 

Table 4.3-75. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during April through June juvenile Chinook salmon rearing period 
under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

Reach 
April May June 

Location BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 5.00 5.00 4.99 4.99 4.98 4.98 

Hopland 4.97 4.96 4.88 4.88 4.78 4.78 

Cloverdale 4.93 4.93 4.65 4.65 4.28 4.28 

Geyserville 4.68 4.68 3.67 3.67 2.40 2.40 

Healdsburg 4.47 4.47 2.85 2.85 1.15 1.15 

Lower 
Russian 
River 

Below DC 4.70 4.70 3.67 3.69 2.64 2.76 

Hacienda 4.73 4.73 3.52 3.54 2.20 2.28 

Dry Creek 
Upper 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.98 4.98 4.84 4.84 4.61 4.64 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-130 



 

   
    

 

 

       

        

       

       

      

      

       

      

 
       

      

 

       

        

        

 
 

       

      

        

 
         

        

 
       

      

Fisheries Resources 

Table 4.3-76.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to rearing 
juvenile Chinook salmon, April through June, under Baseline Condition and the Project 1 Alternative (NP1). In the “% Change” column, 
a positive number indicates that the No Project 1 Alternative would increase the occurrence of stressful temperatures.  A negative 
number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water temperatures. 

April 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.22 0.22 0.00 0.00 0.00 0.00 0.22 0.22 0.00 

Geyserville 3.26 3.27 0.50 0.50 0.10 0.10 3.87 3.87 0.00 

Healdsburg 6.46 6.46 0.83 0.83 0.06 0.06 7.35 7.35 0.00 

Lower 
Russian 
River 

Below DC 2.70 2.70 0.10 0.10 0.00 0.00 2.80 2.80 0.00 

Hacienda 1.10 1.10 0.00 0.00 0.00 0.00 1.10 1.10 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian  

River 

Forks 0.09 0.09 0.02 0.02 0.00 0.00 0.10 0.10 0.00 

Hopland 1.03 1.03 0.10 0.10 0.00 0.00 1.13 1.13 0.00 

Cloverdale 3.05 3.06 0.39 0.39 0.02 0.02 3.46 3.48 0.02 

Geyserville 18.80 18.79 7.32 7.37 2.04 2.04 28.16 28.20 0.04 

Healdsburg 31.99 32.00 20.03 20.05 4.12 4.12 56.14 56.17 0.04 

Lower 
Russian 

River 

Below DC 21.58 21.30 5.36 5.16 0.23 0.21 27.17 26.67 -0.50 

Hacienda 27.75 27.32 2.24 2.13 0.06 0.05 30.05 29.49 -0.56 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.25 0.22 0.00 0.00 0.00 0.00 0.25 0.22 -0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-131 



 

   
  

 

 
 

 

 

       

        

     

     

      

     

      

      

 
   

  

 

Fisheries Resources 

Table 4.3-76.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to rearing 
juvenile Chinook salmon rearing period, April through June, under Baseline Condition and the Project 1 Alternative (NP1). In the “% 
Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of stressful temperatures.  
A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water temperatures. 

June 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.19 0.19 0.15 0.15 0.02 0.02 0.36 0.36 0.00 

Hopland 1.83 1.83 0.41 0.41 0.18 0.18 2.42 2.42 0.00 

Cloverdale 8.09 8.10 1.75 1.76 0.42 0.42 10.27 10.29 0.02 

Geyserville 28.66 28.60 20.82 20.85 12.63 12.67 62.11 62.12 0.01 

Healdsburg 24.60 24.52 36.67 36.75 31.33 31.34 92.60 92.61 0.01 

Lower 
Russian 
River 

Below DC 36.78 35.50 19.95 18.57 3.24 2.78 60.0 56.9 -3.12 

Hacienda 56.02 55.34 26.67 24.34 1.29 1.19 84.0 80.9 -3.10 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.00 

Lower 2.92 2.51 0.14 0.13 0.00 0.00 3.1 2.6 -0.42 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-132 
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No Project 2 Alternative: Monthly mean water temperatures are essentially the same during 
April, and 0.8 to 1.7° F warmer in the Upper Russian River during May and June under the No 
Project 2 Alternative as Baseline Conditions (Figure 4.3-15; Table 4.3-77). In the Lower Russian 
River, modeled water temperatures for Baseline Conditions and No Project 2 Alternative would 
be within 0.2° F.  Modeled water temperatures in Dry Creek are within 0.2° F between Baseline 
Conditions and the No Project 2 Alternative. In the Russian River (upper and lower), water 
temperature suitability ranged from near optimal to highly suitable during April, but become 
degraded during May and June between Geyserville and the Dry Creek confluence (Table 4.3
78). The No Project 2 Alternative would result in a slight increase in the occurrence of stressful 
conditions compared to Baseline Conditions (Table 4.3-79). 

Monthly mean water temperatures at Healdsburg approach lethal levels by June under Baseline 
Conditions and the No Project 2 Alternative (73.2 and 74.6° F). Since Chinook salmon emigrate 
to the ocean during their first year of life, their tendency is to continually migrate downstream as 
they grow. Water temperature assessment scores were similar between Baseline Conditions 
and the No Project 2 Alternative in the Lower Russian River, although again, the No Project 2 
Alternative scored slightly lower overall. Rearing conditions for juvenile Chinook salmon in Dry 
Creek rated suitable to optimal under both the No Project 2 Alternative and Baseline Conditions.  
In the Russian River, stressful water temperatures rarely occur during April, but were modeled 
to occur approximately 52 and 61 percent of the time during May at Healdsburg under Baseline 
Conditions and the No Project 2 Alternative, respectively (Table 4.3-79). Under the No Project 2 
Alternative, the frequency of occurrence of stressful water temperatures during May were 
modeled to increase by 12.1 and 9.2 percent of the time at Geyserville and Healdsburg. 
However, the inflow from Dry Creek moderated temperatures, the occurrence of stressful water 
temperatures were within 2.0 percent between Baseline Conditions and the No Project 2 
Alternative. Although the No Project 2 Alternative increases temperatures in the Upper Russian 
River (mainly between Geyserville and Healdsburg), rearing juvenile Chinook salmon are in the 
process of migrating to the Lower Russian River where Dry Creek moderates the temperatures 
between Baseline Conditions and the No Project 2 Alternative. Based on the results from the 
Water Agency’s annual downstream migrant trapping in the Russian River, most juvenile 
Chinook salmon have migrated downstream of Healdsburg by the end of May. Therefore, the 
small increase in water temperatures would not substantially affect the habitat quality for rearing 
Chinook juveniles from April through June and is considered a less-than-significant impact. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-133 
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Table 4.3-77.  Monthly mean water temperatures (° F) modeled to occur in the Russian River and 
Dry Creek from April through June, under Baseline Conditions (BC) and the No Project 2 
Alternative (NP2). 

Reach Location 

April May June 

BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 54.0 54.1 52.8 53.8 52.7 52.2 

Hopland 57.4 57.5 58.8 60.6 59.9 60.8 

Cloverdale 58.6 58.7 61.6 63.2 63.6 64.8 

Geyserville 60.8 60.9 65.7 67.1 69.7 71.0 

Healdsburg 62.3 62.4 68.3 69.2 73.2 74.2 

Lower 
Russian 
River 

Below DC 61.0 61.0 65.9 66.0 68.9 69.1 

Hacienda 61.2 61.2 66.5 66.6 70.2 70.3 

Dry Creek 
Upper 52.6 52.6 53.9 53.9 54.1 54.1 

Lower 56.6 56.6 59.8 59.8 61.4 61.6 

Table 4.3-78. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during April through June juvenile Chinook salmon rearing period 
under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach Location 

April May June 

BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 5.00 5.00 4.99 4.98 4.98 5.00 

Hopland 4.97 4.96 4.88 4.75 4.78 4.71 

Cloverdale 4.93 4.93 4.65 4.38 4.28 4.01 

Geyserville 4.68 4.67 3.67 3.24 2.40 1.93 

Healdsburg 4.47 4.46 2.85 2.54 1.15 0.85 

Lower 
Russian 
River 

Below DC 4.70 4.70 3.67 3.62 2.64 2.57 

Hacienda 4.73 4.73 3.52 3.48 2.20 2.12 

Dry Creek 
Upper 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.98 4.98 4.84 4.84 4.61 4.60 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-134 
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Table 4.3-79.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to juvenile 
Chinook salmon rearing, April through June, under Baseline Conditions (BC) and the Project 2 Alternative (NP2). 

April 

Reach Location 

Tolerance Resistance Lethal  Total 

% Change BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.22 0.17 0.00 0.00 0.00 0.00 0.22 0.17 -0.05 

Geyserville 3.26 3.48 0.50 0.50 0.10 0.10 3.86 4.08 0.22 

Healdsburg 6.46 6.75 0.83 0.85 0.06 0.06 7.35 7.67 0.32 

Lower 
Russian 
River 

Below DC 2.67 2.79 0.10 0.08 0.00 0.00 2.76 2.81 0.10 

Hacienda 1.11 1.14 0.01 0.00 0.00 0.00 1.12 1.14 0.02 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach Location 

Tolerance Resistance Lethal Total

% Change BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 1.03 1.85 0.10 0.18 0.00 0.00 1.13 2.02 0.89 

Cloverdale 3.05 6.98 0.39 0.39 0.02 0.02 3.46 7.73 4.27 

Geyserville 18.80 24.23 7.32 11.80 2.04 4.24 28.16 40.27 12.10 

Healdsburg 31.99 33.10 15.91 21.08 4.12 7.04 52.02 61.22 9.20 

Lower 
Russian 
River 

Below DC 21.58 22.53 5.36 6.11 0.23 0.21 27.17 28.90 1.73 

Hacienda 27.75 28.55 2.24 2.13 0.06 0.09 30.05 31.37 1.32 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.25 0.28 0.03 0.02 0.00 0.00 0.28 0.30 0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-135 
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Table 4.3-79.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to juvenile 
Chinook salmon rearing, April through June, under Baseline Conditions (BC) and the Project 2 Alternative (NP2). 

June 

Location 
Tolerance Resistance Lethal Total 

% Change Reach BC NP2 BC NP2 BC NP2 BC NP1 

Upper 
Russian  
River 

Forks 0.19 0.02 0.15 0.00 0.02 0.00 0.36 0.02 -0.34 
Hopland 1.83 2.80 0.41 0.26 0.18 0.02 2.42 3.08 0.67 
Cloverdale 8.09 13.86 1.75 2.54 0.42 0.27 10.27 16.67 6.40 
Geyserville 28.66 27.84 20.82 24.71 12.63 20.30 62.11 72.84 10.74 
Healdsburg 24.60 18.46 36.67 35.99 31.33 41.56 92.60 96.01 3.41 

Lower 
Russian  
River 

Below DC 36.78 36.58 19.95 21.26 3.24 3.61 59.97 61.45 1.48 

Hacienda 56.02 54.38 26.67 29.47 1.29 1.72 83.98 85.58 1.59 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lower 2.92 2.95 0.14 0.14 0.00 0.00 3.06 3.08 0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-136 



 

   
  

 

 

 

 

  

Fisheries Resources 

Impact 4.3-14: Changes in minimum instream flow could substantially affect the 
quality of habitat for Chinook salmon smolts by elevated water temperatures from 
April through July 15 in the Russian River and in Dry Creek. (No Impact). 

Juvenile Chinook salmon rear in freshwater for 2 to 4 months before entering the ocean. The 
rearing and smolting phases are intertwined, and “rearing” juveniles slowly morph into “smolts.” 
Under the assumption that “smolting” fish are more inclined to migrate downstream, the Lower 
Russian River is emphasized when assessing potential impacts to smolts. This assumption is 
supported by limited downstream migrant trapping in the Upper Russian River near Healdsburg 
in 2016, where numbers of juvenile Chinook salmon rapidly declined after May 31.  Secondly, 
the Upper Russian River becomes inhospitable to rearing/smolting Chinook salmon in June 
under Baseline Conditions (see discussion below). 

An additional factor to consider is the effect of Dry Creek on the presence of juvenile/smolt 
Chinook salmon in the Lower Russian River during June and July.  Coldwater releases from 
Warm Springs Dam maintain artificially cold (and stable) temperatures in Dry Creek.  This likely 
results in some Chinook juveniles delaying the onset of emigration.  Chinook salmon smolts are 
captured in a downstream migrant trap in Dry Creek in June, with very low numbers (generally 
<2%) being captured into July.  

Proposed Project: Modeled water temperatures in the Lower Russian River increase by ≤0.4° 
F under the Proposed Project relative to Baseline Conditions (Figure 4.3-14; Table 4.3-80).  For 
the Proposed Project, suitable water temperatures for emigrating Chinook salmon smolts during 
April would be throughout the project area. Water temperature assessment scores under the 
Proposed Project are similar to Baseline during April, but would be slightly lower during May and 
June (Table 4.3-81).  Overall, stressful water temperatures in the Lower Russian River modeled 
to occur approximately 50 to 95 percent of the time under both Baseline Conditions and the 
Proposed Project during May and June; however, difference in the occurrence of stressful 
temperatures between Baseline Conditions and the Proposed Project was ≤4.2 percent (Table 
4.3-82). The timing of these slight differences in temperature would not substantially affect the 
emigrating Chinook salmon smolts from April through July 15 in the Russian River and in Dry 
Creek and therefore, no impacts would occur. 

No Project 1 Alternative: During the Chinook salmon smolting period, minimum instream flow 
releases are slightly higher in Dry Creek under the No Project 1 Alternative. Consequently, 
mean month water temperatures in the Lower Russian River during this time are modeled to be 
within 0.1 to 0.4° F cooler downstream of Dry Creek compared to Baseline Conditions (Figure 
4.3-15; Table 4.3-83). Temperature assessment scores would be similar to Baseline Conditions 
(Table 4.3-84) would not result in an increase in frequency of stressful water temperatures 
(Table 4.3-85). There would be no potential for impacts to emigrating Chinook salmon smolts 
under the No Project 1 Alternative.  

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-137 



 

  
  

 

 
 

   

 

   

    

    

    

 
   

    

 
   

   

 

 
 

    

    

 

  

   

   

   

 
  

   

 
  

  

 

Fisheries Resources 

Table 4.3-80. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, April through June, under Baseline Conditions (BC) and the Proposed Project. 

Reach  
April May June 

Location BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 54.0 55.7 52.8 54.5 52.7 51.9 

Hopland 57.4 58.7 58.8 61.6 59.9 61.3 

Cloverdale 58.6 59.6 61.6 64.2 63.6 65.6 

Geyserville 60.8 61.6 65.8 67.8 69.7 71.8 

Healdsburg 62.3 62.8 68.3 69.6 73.2 74.6 

Lower 
Russian 
River 

Below Dry 
Creek 

61.0 61.2 65.9 66.2 68.9 68.9 

Hacienda 61.2 61.3 66.5 66.8 70.2 70.5 

Dry Creek 
Upper 52.6 52.6 53.9 54.1 54.1 54.4 

Lower 56.6 56.6 59.8 59.8 61.4 61.2 

Table 4.3-81. Temperature assessment scores evaluating water temperature suitability in the 
Upper Russian River and Dry Creek during the Chinook salmon smolt emigration period, April 
through June, under Baseline Conditions (BC) and the Proposed Project. Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

Reach

April May June 

Location BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 4.99 4.97 4.99 4.96 4.97 4.99 

Hopland 4.94 4.85 4.79 4.36 4.65 4.38 

Cloverdale 4.88 4.77 4.41 3.66 3.87 3.14 

Geyserville 4.49 4.28 3.08 2.34 1.72 1.09 

Healdsburg 4.15 3.97 2.09 1.65 0.63 0.39 

Lower 
Russian 
River 

Below Dry 
Creek 

4.50 4.43 3.00 2.86 1.84 1.71 

Hacienda 4.53 4.48 2.72 2.61 1.28 1.17 

Dry Creek 
Upper 5.00 5.00 5.00 5.00 5.00 5.00 

Lower 4.96 4.96 4.71 4.66 4.34 4.16 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-138 



 

   
  

 

 
 
 

 

       

   

          

         

         

         

         

        

 
         

        

 

      

  

          

        

         

 

         

         

         

 
         

        

Fisheries Resources 

Table 4.3-82.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to Chinook salmon smolts 
(April – June) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In the “% Change”
column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A negative 
number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

April 

Reach Location 

Tolerance Resistance Lethal Total

% Change BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

Forks 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.10 0.10 

Hopland 0.50 1.21 0.05 0.15 0.00 0.00 0.55 1.36 0.81 

Cloverdale 0.82 2.10 0.22 0.37 0.00 0.00 1.04 2.47 1.43 

Geyserville 5.42 8.11 3.77 6.73 0.10 0.08 9.28 14.92 5.64 

Healdsburg 9.87 11.20 7.28 10.85 0.06 0.07 17.22 22.12 4.93 

Lower 

Russian River 

Below Dry Creek 5.85 6.69 2.76 3.68 0.00 0.00 8.61 10.37 1.77 

Hacienda 5.29 6.35 1.12 1.53 0.00 0.00 6.41 7.88 1.47 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.17 0.11 0.00 0.00 0.00 0.00 0.17 0.11 -0.06 

May 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

Forks 0.11 0.36 0.10 0.25 0.00 0.00 0.21 0.61 0.40 

Hopland 1.83 7.02 1.13 4.24 0.00 0.0 2.96 11.26 8.30 

Cloverdale 6.47 16.08 3.44 12.65 0.02 0.07 9.93 28.80 18.87 

Geyserville 16.48 17.06 26.12 39.75 2.04 6.38 44.64 63.19 18.55 

 Healdsburg 19.70 15.90 47.90 56.52 4.12 8.71 71.72 81.13 9.41 

Lower 

Russian River 

Below Dry Creek 20.28 20.59 26.94 30.74 0.23 0.33 47.46 51.66 4.20 

Hacienda 27.85 28.49 29.99 32.94 0.06 0.12 57.90 61.54 3.65 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 3.23 4.28 0.28 0.52 0.00 0.00 3.51 4.80 1.30 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-139 



 

   
  

 

  

 

 

 
     

  

          

         

         

         

         

        

 
         

        

Fisheries Resources 

Table 4.3-82 (continued).  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to Chinook 
salmon smolts (April – June) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In the 
“% Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A 
negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

June 

Reach 
Location 

Tolerance  Resistance Lethal Total 

% Change BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

Forks 0.18 0.03 0.34 0.02 0.02 0.00 0.54 0.06 -0.48 

Hopland 3.33 7.19 2.24 4.70 0.18 0.02 5.75 11.91 6.16 

Cloverdale 12.93 21.10 9.85 23.33 0.42 0.50 23.21 44.93 21.72 

Geyserville 15.09 12.43 49.48 51.67 12.63 26.00 77.20 90.10 12.90 

Healdsburg 5.18 2.41 61.27 49.69 31.33 46.88 97.78 98.94 1.16 

Lower 

Russian 
River 

Below Dry Creek 18.83 17.67 56.73 56.15 3.24 5.97 78.80 79.79 0.99 

Hacienda 11.92 10.85 82.69 82.89 1.29 2.48 95.91 96.22 0.31 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 11.36 11.20 3.06 7.12 0.00 0.02 14.42 18.34 3.92 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-140 



 

   
  

 

 

   

       

      

      

      

      

      

      

      
 

 

   

       

      

      

     

     

      

      

      

Fisheries Resources 

Table 4.3-83. Monthly mean water temperatures (°F) modeled to occur in the Russian River, April 
through June, under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

April May June 

BC NP1 BC NP1 BC NP1 

Forks 54.0 54.0 52.8 52.8 52.7 52.7 

Hopland 57.4 57.4 58.8 58.9 59.9 60.0 

Cloverdale 58.6 58.7 61.7 61.7 63.6 63.7 

Geyserville 60.9 60.9 65.8 65.8 69.7 69.8 

Healdsburg 62.4 62.4 68.4 68.4 73.3 73.3 

Below Dry Creek 61.1 61.1 66.0 65.9 68.9 68.5 

Hacienda 61.3 61.3 66.6 66.6 70.2 70.0 

Geyserville 52.6 52.6 53.9 53.8 54.1 54.0 

Confluence 56.7 56.7 59.8 59.8 61.4 61.2 

Table 4.3-84.  Temperature assessment scores evaluating water temperature suitability in the 
Upper Russian River and Dry Creek during the April through June Chinook salmon smolt 
emigration period, April through June, under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). Scores near 5.0 are optimal for the completion of this life stage, while scores 
below 3.0 become increasingly stressful. Scores near 0 are potentially lethal. 

April May June 

BC NP1 BC NP1 BC NP1 

Forks 4.99 4.99 4.99 4.99 4.97 4.97 

Hopland 4.94 4.94 4.79 4.79 4.65 4.65 

Cloverdale 4.88 4.88 4.41 4.41 3.87 3.86 

Geyserville 4.49 4.49 3.08 3.08 1.72 1.72 

Healdsburg 4.15 4.15 2.09 2.09 0.63 0.63 

Below Dry Creek 4.50 4.49 3.00 3.02 1.84 1.84 

Hacienda 4.53 4.53 2.72 2.72 1.28 1.36 

Geyserville 5.00 5.00 5.00 5.00 5.00 5.00 

Confluence 4.96 4.96 4.71 4.72 4.34 4.40 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-141 



 

   
  

 

 
 

 
 

      

         

        

         

         

         

        

        

         

         

 

      

          

       

        

        

        

        

        

 
       

        

Fisheries Resources 

Table 4.3-85.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon smolts, April through June, under Baseline Conditions (BC) and the Project 2 Alternative (NP1). In the “% Change” column, a 
positive number indicates that the Project 1 Alternative would increase the occurrence of stressful temperatures. A negative number 
indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water temperatures. 

April 

Reach 

Tolerance Resistance Lethal Total 

% Change Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.50 0.50 0.05 0.05 0.00 0.00 0.55 0.55 0.00 

Cloverdale 0.82 0.82 0.22 0.22 0.00 0.00 1.04 1.04 0.00 

Geyserville 5.42 5.41 3.77 3.77 0.10 0.10 9.28 9.27 -0.01 

Healdsburg 9.87 9.90 7.28 7.28 0.06 0.06 17.22 17.25 0.03 

Lower  

Russian River 

Below Dry Creek 5.85 5.87 2.76 2.81 0.00 0.00 8.61 8.68 0.07 

Hacienda 5.29 5.29 1.12 1.12 0.00 0.00 6.41 6.41 0.00 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach Location 

Tolerance Resistance Lethal Total 

% Change BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian  
River 

Forks 0.11 0.11 0.10 0.10 0.00 0.00 0.21 0.21 0.00 

Hopland 1.83 1.85 1.13 1.13 0.00 0.00 2.96 2.98 0.02 

Cloverdale 6.47 6.50 3.44 3.45 0.02 0.02 9.93 9.97 0.04 

Geyserville 16.48 16.48 26.12 26.16 2.04 2.04 44.64 44.68 0.04 

Healdsburg 19.70 19.68 47.90 47.94 4.12 4.12 71.72 71.74 0.02 

Lower   
Russian River 

Below Dry Creek 20.28 20.14 26.94 26.46 0.23 0.21 47.46 46.81 -0.65 

Hacienda 27.85 27.83 29.99 29.44 0.06 0.05 57.90 57.32 -0.58 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 3.23 2.96 0.28 0.23 0.00 0.00 3.51 3.19 -0.32 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-142 



 

   
  

 

 
 

 
 

 

      

           

       

        

        

 

        

        

        

 
       

        

 

Fisheries Resources 

Table 4.3-85.  Frequency of occurrence of modeled water temperatures in the Russian River and Dry Creek deemed stressful to Chinook 
salmon smolts, April thought June, under Baseline Conditions (BC) and the Project 1 Alternative (NP1). In the “% Change” column, a 
positive number indicates that the Project 1 Alternative would increase the occurrence of stressful temperatures. A negative number 
indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water temperatures. 

June 

Reach Location

Tolerance Resistance Lethal Total 

% Change 

BC 

NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian  
River 

Forks 0.18 0.18 0.34 0.34 0.02 0.02 0.54 0.54 0.00 

Hopland 3.33 3.35 2.24 2.24 0.18 0.18 5.75 5.77 0.02 

Cloverdale 12.93 13.02 9.85 9.86 0.42 0.42 23.21 23.30 0.10 

Geyserville 15.09 15.09 49.48 49.45 12.63 12.67 77.20 77.21 0.01 

Healdsburg 5.18 5.18 61.27 61.27 31.33 31.34 97.78 97.79 0.01 

Lower 
Russian 
River 

Below Dry Creek 18.83 18.57 56.73 54.07 3.24 2.78 78.80 75.42 -3.38 

Hacienda 11.92 13.96 82.69 79.69 1.29 1.19 95.91 94.84 -1.07 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 11.36 10.08 3.06 2.64 0.00 0.00 14.42 12.72 -1.70 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-143 



 

   
  

 

 

  

Fisheries Resources 

No Project 2 Alternative:  Modeled monthly mean water temperatures in the Lower Russian 
River increase by ≤0.2° F under the No Project 2 Alternative relative to Baseline Conditions 
(Figure 4.3-16; Table 4.3-86). For the No Project 2 Alternative suitable water temperatures for 
rearing Chinook salmon smolts during April would be throughout the Lower Russian River. 
Modeled temperature assessment scores would be slightly lower under the No Project 2 
Alternative during May and June (Table 4.3-87).  Overall, stressful water temperatures in the 
Lower Russian River are modeled to occur approximately 50 to 95 percent of the time for 
Baseline Conditions and the No Project 2 Alternative during May and June; however, difference 
in the occurrence of stressful temperatures between Baseline Conditions and the No Project 2 
Alternative was <2.0 percent (Table 4.3-88). The slight differences in temperature would not 
substantially affect the emigrating Chinook salmon smolts from April through July 15 in the 
Russian River and in Dry Creek and therefore, no impacts would occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-144 



 

   
  

 

 

     

      

       

       

       

       

 
 

     

      

 
      

 

  
 

    

      

       

       

      

      

 
 

     

      

 
      

 

 

Fisheries Resources 

Table 4.3-86. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, April through June, under Baseline Conditions (BC) and the No Project 2 Alternative 
(NP2). 

Reach Location 

April May June 

BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 54.0 54.1 52.8 53.8 52.7 52.2 

Hopland 57.4 57.6 58.8 60.6 59.9 60.8 

Cloverdale 58.6 58.8 61.7 63.3 63.6 64.8 

Geyserville 60.9 61.0 65.8 67.2 69.7 71.1 

Healdsburg 62.4 62.5 68.4 69.3 73.3 74.2 

Lower 

Russian River 

Below Dry 
Creek 

61.1 61.1 66.0 66.1 68.9 69.1 

Hacienda 61.3 61.3 66.6 66.6 70.2 70.0 

Dry Creek 
Geyserville 52.6 54.3 53.9 56.5 54.1 57.2 

Confluence 56.7 56.7 59.8 59.8 61.4 61.6 

Table 4.3-87. Temperature assessment scores evaluating water temperature suitability in the 
Upper Russian River and Dry Creek during the Chinook salmon smolt emigration period, April 
through June, under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). Scores near 
5.0 are optimal for the completion of this life stage, while scores below 3.0 become increasingly 
stressful. Scores near 0 are potentially lethal. 

Reach Location 

April May June 

BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 4.99 4.99 4.99 4.97 4.97 4.99 

Hopland 4.94 4.94 4.79 4.57 4.65 4.52 

Cloverdale 4.88 4.88 4.41 3.97 3.87 3.45 

Geyserville 4.49 4.49 3.08 2.59 1.72 1.28 

Healdsburg 4.15 4.13 2.09 1.79 0.63 0.44 

Lower 

Russian River 

Below Dry 
Creek 

4.50 4.49 3.00 2.94 1.84 1.77 

Hacienda 4.53 4.52 2.72 2.67 1.28 1.22 

Dry Creek 
Geyserville 5.00 5.00 5.00 5.00 5.00 5.00 

Confluence 4.96 4.96 4.71 4.71 4.34 4.32 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-145 



 

   
    

 

 

 
    

     

      

       

       

        

        

       

 
       

 

     

      

      

       

        

       

        

       

 
       

Fisheries Resources 

Table 4.3-88.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to Chinook salmon smolts 
(April – June) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Project 2 Alternative (NP2). In the “% Change” 
column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful temperatures. A negative 
number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water temperatures. 

April 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP2 

Russian River 

Forks 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.02 

Hopland 0.50 0.50 0.05 0.03 0.00 0.00 0.55 0.53 -0.04 

Cloverdale 0.82 0.89 0.22 0.17 0.00 0.00 1.04 1.06 -0.04 

Geyserville 5.42 5.74 3.77 3.98 0.10 0.10 9.28 9.82 0.75 

Healdsburg 9.87 10.14 7.28 7.60 0.06 0.06 17.22 17.80 0.90 

Below Dry Creek 5.85 5.99 2.76 2.87 0.00 0.00 8.61 8.86 0.35 

Hacienda 5.29 5.44 1.12 1.14 0.00 0.00 6.41 6.58 0.19 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Russian River 

Forks 0.11 0.31 0.10 0.18 0.00 0.00 0.21 0.49 0.28 

Hopland 1.83 4.75 1.13 2.02 0.00 0.00 2.96 6.77 3.81 

Cloverdale 6.47 12.40 3.44 7.72 0.02 0.02 9.93 20.14 10.21 

Geyserville 16.48 16.79 26.12 36.03 2.04 4.24 44.64 57.06 12.42 

Healdsburg 19.70 16.80 47.90 54.17 4.12 7.04 71.72 78.01 6.29 

Below Dry Creek 20.28 20.40 26.94 28.65 0.23 0.03 47.46 49.08 1.62 

Hacienda 27.85 28.02 29.99 31.28 0.06 0.09 57.90 59.39 1.49 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 3.23 3.12 0.28 0.30 0.00 0.00 3.51 3.42 -0.09 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-146 



 

   
  

 

  

 

     

        

     

      

       

        

        

        

 
        

  

 

Fisheries Resources 

Table 4.3-88.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to Chinook salmon smolts 
(April – June) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Project 2 Alternative (NP2). In the “% Change” 
column, a positive number indicates that the Project 2 Alternative would increase the occurrence of stressful temperatures. A negative 
number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water temperatures. 

June 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Russian 
River 

Forks 0.18 0.08 0.34 0.02 0.02 0.00 0.5 0.1 -0.44 

Hopland 3.33 5.11 2.24 3.07 0.18 0.02 5.7 8.2 2.45 

Cloverdale 12.93 17.92 9.85 16.40 0.42 0.27 23.2 34.6 11.38 

Geyserville 15.09 13.49 49.48 52.55 12.63 20.30 77.2 86.3 9.14 

Healdsburg 5.18 2.91 61.27 54.45 31.33 41.56 97.8 98.9 1.14 

Below Dry Creek 18.83 18.65 56.73 57.84 3.24 3.61 78.8 80.1 1.30 

Hacienda 11.92 10.95 82.69 83.85 1.29 1.72 95.9 96.5 0.61 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.00 

Confluence 11.36 11.67 3.06 3.08 0.00 0.00 14.4 14.8 0.33 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-147 



 

  
  

 

 

 

 

 

 

 

  

Fisheries Resources 

Coho salmon 
Coho salmon inhabit selected streams from the Maacama Creek (near Healdsburg) 
downstream to Willow Creek near the Russian River estuary.  Coho salmon do not spawn or 
rear in the mainstem Russian River.  Adults migrate upstream to from December through 
February, and spawning takes place shortly after the adults migrate.  Juveniles rear in their 
natal streams for approximately one year before emigrating as smolts from March through May, 
with peak emigration occurring during the first two weeks of May. 

Impact 4.3-15: Changes in minimum instream flow could substantially affect the 
upstream migration of coho salmon through elevated water temperatures in the 
months November through February in the Lower Russian River and in Dry Creek. 
(No Impact). 

Proposed Project: Modeled water temperatures in the Lower Russian River and in Dry Creek 
are almost identical to Baseline Conditions during the November through February coho salmon 
upstream migration period (±0.2° F ) (Figure 4.3-14; Table 4.3-89). Modeled water temperatures 
remain below 59° F in Dry Creek throughout the coho salmon upstream migration period. In the 
Lower Russian River, modeled water temperatures remain below 59° F during November and 
January, and only exceed 59° F under the warmest conditions during February (maximum 
temperature of 59.9° F) under the Proposed Project.  Consequently, temperature assessment 
scores rate near optimal for all months (Table 4.3-90). Stressful conditions would not occur 
under the Proposed Project during the coho salmon upstream migration period (Table 4.3-91).  
Overall, temperature assessment scores for this life stage range between 4.9 and 5.0. The 
Proposed Project would not affect the upstream migration through elevated water temperatures 
during the months October through December to upstream migrating Chinook salmon. 
Therefore, there are no potential impacts to upstream migrating coho salmon under the 
Proposed Project. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-148 



 

   
  

 

 

 
     

      

 
      

      

 
       

      

 

 
 

 
     

       

 
      

       

 
      

       

 

Fisheries Resources 

Table 4.3-89. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, November through February, under Baseline Conditions (BC) and the Proposed Project 
(PP). 

Reach 
November December January February 

Location BC PP BC PP BC PP BC PP 

Healdsburg 56.6 56.6 48.7 48.9 47.3 47.3 50.2 50.2 

Russian 
River 

Below Dry 
Creek 

53.3 55.4 49.1 49.3 47.5 47.6 50.2 50.1 

Hacienda 54.7 54.7 48.5 48.6 47.2 47.3 49.9 49.9 

Dry Creek 
Upper 53.3 53.3 50.6 50.6 48.5 48.5 49.3 49.3 

Lower 53.8 53.8 50.2 50.1 48.2 48.2 49.8 49.8 

Table 4.3-90. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the November through February coho salmon upstream 
migration period under Baseline Conditions (BC) and the Proposed Project. Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

Reach 
November December January February 

Location BC PP BC PP BC PP BC PP 

Healdsburg 4.18 4.19 4.96 4.96 5.00 5.00 4.92 4.92 

Russian 
River 

Below Dry 
Creek 

4.38 4.38 4.95 4.95 5.00 5.00 4.93 4.93 

Hacienda 4.46 4.46 4.98 4.98 5.00 5.00 4.95 4.95 

Dry Creek 
Upper 4.70 4.70 4.89 4.9 4.99 4.99 4.99 4.99 

Lower 4.61 4.61 4.91 4.91 4.99 4.99 4.96 4.96 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-149 



 

   
  

 

 
 

 

 
  

       

       

       

       

 
       

       

 

  
  

 

       

       

       

 
       

       

  

Fisheries Resources 

Table 4.3-91.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon upstream 
migration (November – February) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In 
the “% Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful 
temperatures. A negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

November 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP2 BC NP2 BC NP2 BC NP2 

Russian River 

Healdsburg 0.75 0.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

December 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC PP BC PP BC PP BC PP 

Russian River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-150 



 

   
  

 

 
 

 

 

  
  

 

        

        

        

 
         

        

 

  
  

 

      

      

      

 
      

      

Fisheries Resources 

Table 4.3-91.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon upstream 
migration (December – February) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In 
the “% Change” column, a positive number indicates that the Proposed Project would increase the occurrence of stressful 
temperatures. A negative number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

January 

Location Location 
Tolerance Resistance Lethal Total 

% Change 
BC PP BC PP BC PP BC PP 

Upper Russian 
River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC PP BC PP BC PP BC PP 

Upper Russian 
River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-151 



 

  
  

 

 

  

Fisheries Resources 

No Project 1 Alternative: Modeled water temperatures in the Lower Russian River (including 
Healdsburg) and in Dry Creek would be similar to Baseline Conditions from November through 
February (Figure 4.3-15; Table 4.3-92). Modeled water temperatures remain below 59° F in Dry 
Creek 100 percent of the time.  For coho salmon in the Lower Russian River, modeled water 
temperatures at Hacienda remain below 59° F during December and January, and only exceed 
59° F under the warmest conditions during February (maximum temperature of 59.9° F) under 
the No Project 1 Alternative. Modeled water temperatures in the Russian River near Dry Creek 
and at Healdsburg exceed 59° F less than one percent of the time in December through 
February for the No Project 1 Alternative. Consequently, temperature assessment scores rate 
near optimal during the upstream migration period (Table 4.3-93).  Modeled stressful conditions 
(water temperatures above 65.5° F) would not occur under the No Project 1 Alternative during 
the coho salmon upstream migration period (Table 4.3-94).  Overall, temperature assessment 
scores for this life stage range between 4.9 and 5.0 (essentially optimal). Therefore, there would 
be no potential impacts to upstream migrating coho salmon under the No Project 1 Alternative.  

No Project 2 Alternative: Modeled water temperatures in the Lower Russian River and Dry 
Creek would be nearly identical to Baseline Conditions during the November through February 
coho salmon upstream migration period (±0.2º F) (Figure 4.3-16; Table 4.3-95). Consequently, 
temperature assessment scores rate near optimal (>4.89) at all sites during this time (Table 4.3
96). Modeled water temperatures remain below levels stressful to upstream migrating coho 
salmon in the Lower Russian River and in Dry Creek under the No Project 2 Alternative from 
November through February (Table 4.3-97). Therefore, there would be no potential impacts to 
upstream migrating coho salmon under the No Project 2 Alternative.  

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-152 



 

   
  

 

 

 

   

   

     

 
     

      

 
     

      

 

 
  

   

       

       

 
      

      

 
      

 

Fisheries Resources 

Table 4.3-92. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, November through February, under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). 

Reach Location 
November December January February 

BC NP1 BC NP1 BC NP1 BC NP1 

Healdsburg 56.6 56.6 48.7 48.7 47.3 47.3 50.2 50.2 

Russian 
River 

Below Dry 
Creek 

55.3 55.4 49.1 49.2 47.5 47.5 50.2 50.2 

Hacienda 54.7 54.6 48.5 48.5 47.2 47.2 49.9 49.9 

Dry Creek 
Upper 53.3 53.4 50.6 50.6 48.5 48.5 49.3 49.3 

Lower 53.8 53.9 50.2 50.2 48.2 48.2 49.8 49.8 

Table 4.3-93. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the November through February coho salmon upstream 
migration period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). Scores 
near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become 
increasingly stressful. Scores near 0 are potentially lethal. 

Reach Location 
November December January February 

BC NP1 BC NP1 BC NP1 BC NP1 

Healdsburg 4.18 4.18 4.96 4.96 5.00 5.00 4.92 4.92 

Russian 
River 

Below Dry 
Creek 

4.38 4.38 4.95 4.95 5.00 5.00 4.93 4.93 

Hacienda 4.46 4.47 4.98 4.98 5.00 5.00 4.95 4.95 

Dry Creek 
Geyserville 4.99 4.99 4.89 4.88 4.99 4.99 4.99 4.99 

Confluence 4.61 4.60 4.91 4.91 4.99 4.99 4.96 4.96 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-153 



 

   
  

 

 

  

 
  

       

        

  
       

        

 
         

        

 

  

       

        

 
       

        

 
        

Fisheries Resources 

Table 4.3-94.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon upstream 
migration period (November – February) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). In the “% Change” column, a positive number indicates that the No Project 1 Alternative would increase the 
occurrence of stressful temperatures. A negative number indicates that the No Project 1 Alternative would decrease the occurrence of 
stressful water temperatures. 

November 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Healdsburg 0.75 0.75 0.12 0.12 0.00 0.00 0.87 0.87 0.00 

Lower Russian 
River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

December 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-154 



 

   
  

 

  

  

 

  
  

 
       

        

 
       

        

 
        

 

  
  

       

        

 
       

        

 
        

 

Fisheries Resources 

Table 4.3-94.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon upstream 
migration period (December – February) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). In the “% Change” column, a positive number indicates that the No Project 1 Alternative would increase the 
occurrence of stressful temperatures. A negative number indicates that the No Project 1 Alternative would decrease the occurrence of 
stressful water temperatures. 

January 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February

 Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-155 



 

  
  

 

 

 

   

       

       

 
       

       

 
      

       

 

 
  

   

      

      

 
      

      

 
      

     

 

Fisheries Resources 

Table 4.3-95. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, November through February, under Baseline Conditions (BC) and the No Project 2 
Alternative (NP2). 

Reach Location 
November December January February 

BC NP2 BC NP2 BC NP2 BC NP2 

Healdsburg 56.60 56.60 48.70 48.90 47.30 47.30 50.20 50.20 

Russian 
River 

Below Dry 
Creek 

55.30 55.40 49.10 49.20 47.50 47.60 50.20 50.20 

Hacienda 54.70 54.60 48.50 48.50 47.20 47.20 49.90 49.90 

Dry Creek 
Upper 53.30 53.40 50.60 50.50 48.50 48.80 49.30 49.70 

Lower 53.80 53.90 50.20 50.10 48.20 48.20 49.80 48.20 

Table 4.3-96. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the November through February coho salmon upstream 
migration period under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). Scores 
near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become 
increasingly stressful. Scores near 0 are potentially lethal. 

Reach Location 
November December January February 

BC NP2 BC NP2 BC NP2 BC NP1 

Healdsburg 4.18 4.17 4.96 4.96 5.00 5.00 4.92 4.92 

Russian 
River 

Below Dry 
Creek 

4.38 4.36 4.95 4.95 5.00 5.00 4.93 4.93 

Hacienda 4.46 4.44 4.98 4.98 5.00 5.00 4.95 4.95 

Dry Creek 
Upper 4.70 4.70 4.89 4.89 4.99 4.99 4.99 4.99 

Lower 4.61 4.60 4.91 4.91 4.99 4.99 4.96 4.96 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-156 



 

   
  

 

 
 

 

 

 

  

      

       

 
       

       

 
       

        

 

  
  

 
       

        

 
       

        

 
        

Fisheries Resources 

Table 4.3-97.  Frequency occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon upstream 
migration (November – February) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative 
(NP2). In the “% Change” column, a positive number indicates that the No Project 2 Alternative would increase the occurrence of
stressful temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful 
water temperatures. 

November 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP2 BC NP2 BC NP2 BC NP2 

Russian River 

Healdsburg 0.75 0.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

December 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP2 BC NP2 BC NP2 BC NP2 

Russian River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-157 



 

   
  

 

  
 

 

 

 

  
  

 
       

        

 
       

        

 
       

 

  
  

       

        

 
       

        

 
       

Fisheries Resources 

Table 4.3-97.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon upstream 
migration (November – February) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative 
(NP2). In the “% Change” column, a positive number indicates that the No Project 2 Alternative would increase the occurrence of 
stressful temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful 
water temperatures. 

January 

Reach Location 
Tolerance Resistance Lethal Total 

Difference 
BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 
Russian River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian River 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 
Russian River 

Below Dry 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Confluence 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-158 



 

  
  

 

 
 

 

 

 

Fisheries Resources 

Impact 4.3-16: Changes in minimum instream flow could substantially affect the 
spawning and egg incubation of coho salmon through elevated water 
temperatures in the months December through May in Dry Creek. (No Impact)  

Proposed Project: Modeled water temperatures in Dry Creek during the coho salmon 
spawning and egg incubation period would be essentially identical to Baseline Conditions 
(Figure 4.3-14; Table 4.3-98).  Overall, temperature assessment scores in lower Dry Creek 
range from 4.90 in January to 3.28 in March (Table 4.3-99). Stressful water temperatures 
(>53.75° F) rarely occur during January and February (less than 8.5% of the time), but occur 
approximately 32 percent of the time during March for the Proposed Project and under Baseline 
Conditions (table 4.3-100). In upper Dry Creek reach, temperature assessment scores range 
from 4.91 in January to 4.32 in December. Overall, the change in the occurrence of stressful 
water temperatures between Baseline Conditions and the Proposed Project are modeled to be ± 
0.22% (Table 4.3-100). Water temperatures potentially lethal to developing coho salmon 
embryos are modeled to occur under the warmest conditions in upper Dry Creek during 
December and March (0.02% of the time) and in lower Dry Creek during December, February 
and March (0.06 to 6.40% of the time) under both Baseline Conditions and the Proposed 
Project. However, these events occurred essentially equally between both Baseline Conditions 
and the Proposed Project. There would be no increase in elevated water temperatures during 
the months December through March in Dry Creek. Therefore, the Proposed Project would not 
affect the spawning and egg incubation of coho salmon and no impacts would occur. 

No Project 1 Alternative: Modeled water temperatures in Dry Creek during the coho salmon 
spawning and egg incubation period (December through March) would be nearly identical to 
Baseline Conditions (Figure 4.3-15; Table 4.3-101).  Overall, temperature assessment scores in 
lower Dry Creek range from 4.90 in January to 3.28 in March (Table 4.3-102). In Upper Dry 
Creek, temperature assessment scores range from 4.91 in January to 4.32 in December (Table 
4.3-102). Stressful conditions (temperature above 53.75° F) rarely occur during January and 
February, but do occur up to approximately 8.4% of the time during December and 32.3 percent 
of the time in lower Dry Creek during March under Baseline Conditions and the No Project 1 
Alternative (Table 4.3-103).  The change in the occurrence of stressful water temperatures 
between Baseline Conditions and the No Project 1 Alternative modeled to be less than 2 
percent in March. The slight increase from Baseline Conditions during March would not affect 
the spawning and egg incubation of coho salmon in Dry Creek and would be considered no 
impact. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-159 



 

   
  

 

 
 

 
   

 
    

    

 

 
  

 
   

 
    

    

 

Fisheries Resources 

Table 4.3-98. Monthly mean water temperatures (°F) modeled to occur in Dry Creek, from December through March, under Baseline 
Conditions (BC) and the Proposed Project (PP). 

Reach Location 
December January February March 

BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 50.6 50.6 48.5 48.5 49.3 49.3 51.1 51.1 

Lower 50.2 50.1 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-99.  Temperature assessment scores evaluating water temperature suitability in Dry Creek during the December through 
March coho salmon spawning and egg incubation period under Baseline Conditions (BC) and the Proposed Project. Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores near 0 are potentially lethal. 

Reach Location 
December January February March 

BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 4.32 4.32 4.91 4.91 4.89 4.89 4.45 4.45 

Lower 4.42 4.42 4.90 4.90 4.67 4.67 3.28 3.28 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-160 



 

   
      

 

  

 
 

 

      
 

 
         

        

 

     
 

 
         

        

 

      
 

  

 
         

        

 

      
 

  

 
         

        

 

 

Fisheries Resources 

Table 4.3-100.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon spawning 
and egg incubation (December – March) in Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In the “% Change” 
column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A negative 
number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 5.00 4.93 3.37 3.46 0.02 0.01 8.39 8.40 0.01 

Lower 4.10 4.02 4.07 4.11 0.06 0.11 8.24 8.24 0.00 

January 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.23 0.25 0.08 0.07 0.00 0.00 0.31 0.32 0.01 

Lower 0.62 0.63 0.18 0.17 0.00 0.00 0.80 0.81 0.01 

February 

Reach 

Tolerance Resistance Lethal Total 
% Change

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.16 0.17 0.09 0.10 0.00 0.00 0.26 0.27 0.02 

Lower 1.72 1.69 1.91 1.92 0.14 0.15 3.76 3.76 0.00 

March 

Reach 

Tolerance Resistance Lethal Total 
% Change

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 2.56 2.56 1.89 1.86 0.02 0.02 4.47 4.43 -0.04 

Lower 8.92 8.96 16.97 16.90 6.40 6.39 32.28 32.25 -0.03 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-161 



 

 

    
  

 

 

 

        

         

 
       

       

 

  

 
 

        

           

 
        

        

 

  

 

 

Fisheries Resources 

Table 4.3-101.  Monthly mean water temperatures (°F) modeled to occur in Dry Creek, December 
through March, under Baseline Conditions (BC) and the No Project 1 Alternative (NP1) 

December January February March 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 50.6 50.6 48.5 48.5 49.3 49.3 51.1 51.1 

Lower 50.2 50.2 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-102. Temperature assessment scores evaluating water temperature suitability in the Dry 
Creek during the December through March coho salmon spawning and egg incubation period 
under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

December January February March 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 4.32 4.27 4.91 4.90 4.89 4.89 4.45 4.43 

Lower 4.42 4.38 4.90 4.89 4.67 4.67 3.28 3.26 

No Project 2 Alternative: Modeled water temperatures in Dry Creek during the coho salmon 
spawning and egg incubation period would be nearly identical to Baseline Conditions (Figure 
4.3-16; Table 4.3-104).Temperature assessment scores in lower Dry Creek range from 4.90 in 
January to 3.28 in March for Baseline Conditions and the No Project 2 Alternative (Table 4.3
105). In Upper Dry Creek, temperature assessment scores range from approximately 4.91 in 
January to 4.32 in December for Baseline Conditions and the No Project 2 Alternative. Stressful 
water temperatures (>53.75° F) rarely occur during January and February (less than 9.0% of the 
time), but occur up to 32.3 percent of the time during March for Baseline Conditions and the No 
Project 2 Alternative (Table 4.3-106). The change in the occurrence of stressful water 
temperatures between Baseline Conditions and the No Project 2 Alternative would to be within 
approximately 0.3%. The slight differences in temperature would not substantially affect the 
spawning and egg incubation of coho salmon through elevated water temperatures in the 
months December through May in Dry Creek and therefore, no impacts would occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-162 



 

   
  

 

  

 
   

 

      
 

      

 
         

        

  

      
 

      

 
         

        

 

      
 

      

 
         

        

 

      
 

      

 
         

        

Fisheries Resources 

Table 4.3- 103.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon spawning 
and egg incubation (December through March) in Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). In 
the “% Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of stressful
temperatures. A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water 
temperatures. 

December 

Tolerance Resistance Lethal Total 
% Change

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 5.00 5.58 3.37 4.54 0.02 0.09 8.38 10.20 1.82 

Lower 4.10 4.58 4.07 4.75 0.06 0.16 8.24 9.50 1.26 

January 

Tolerance Resistance Lethal Total 
% Change

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.23 0.25 0.08 0.09 0.00 0.00 0.31 0.34 0.02 

Lower 0.62 0.63 0.18 0.22 0.00 0.00 0.80 0.85 0.05 

February 

Tolerance Resistance Lethal Total 
% Change

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.16 0.15 0.09 0.10 0.00 0.00 0.26 0.26 0.00 

Lower 1.72 1.71 1.91 1.92 0.14 0.14 3.76 3.77 0.01 

March 

Tolerance Resistance Lethal Total 
% Change

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 2.56 2.72 1.89 2.21 0.02 0.02 4.47 4.95 0.48 

Lower 8.92 8.90 16.97 17.20 6.40 6.53 32.28 32.63 0.34 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-163 



 

    
    

 

 
 

        

           

 
        

       

 

 

  

     

        

 
      

      

 

  

Fisheries Resources 

Table 4.3- 104. Monthly mean water temperatures (°F) modeled to occur in Dry Creek from December through March, under Baseline 
Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach 

December January February March 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 50.6 50.5 48.5 48.5 49.3 49.5 51.1 50.9 

Lower 50.2 50.1 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3- 105. Temperature assessment scores comparing water temperature suitability in Dry Creek during the coho salmon spawning 
and egg incubation period (December - March) under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). Scores near 5.0 
are optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores near 0 are potentially 
lethal. 

Reach  
December January February March

 Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 4.32 4.31 4.91 4.91 4.89 4.89 4.45 4.45 

Lower 4.42 4.42 4.90 4.89 4.67 4.67 3.28 3.28 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-164 



 

   
  

 

  

 
   

 

      
 

      

 
      

     

 

       
 

      

 
         

        

 

      
 

      

 
      

   

      
 

      

 
      

       

 

Fisheries Resources 

Table 4.3- 106.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon spawning 
and egg incubation (December through March) in Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). In 
the “% Change” column, a positive number indicates that the No Project 2 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water 
temperatures. 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 5.00 5.19 3.37 3.47 0.02 0.02 8.4 8.7 0.3 

Lower 4.10 4.25 4.07 4.08 0.06 0.06 8.2 8.4 0.2 

January 

Reach 

Tolerance Resistance Lethal Total 
% Change

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.23 0.23 0.08 0.08 0.00 0.00 0.31 0.31 0.00 

Lower 0.62 0.64 0.18 0.16 0.00 0.00 0.80 0.81 0.01 

February 

Tolerance Resistance Lethal Total 
% Change

Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.16 0.17 0.09 0.09 0.00 0.00 0.3 0.3 0.0 

Lower 1.7 1.7 1.9 1.9 0.1 0.1 3.8 3.7 0.0 

March 

Tolerance Resistance Lethal Total 
% Change

Reach Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 2.56 2.58 1.89 1.87 0.02 0.02 4.5 4.5 0.0 

Lower 8.92 8.95 16.97 16.90 6.40 6.39 32.3 32.2 0.0 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-165 



 

    
  

 

 

 

 

 

Fisheries Resources 

Impact 4.3-17: Changes in minimum instream flow could substantially affect the 
quality of habitat for rearing coho salmon juveniles by elevated water 
temperatures from April through November in Dry Creek. (No Impact). 

Proposed Project: Modeled water temperatures in lower Dry Creek would be slightly warmer 
in June (0.7° F) and slightly cooler in August (0.4 °F) compared to Baseline Conditions (Figure 
4.3-14; Table 4.3-107). In Upper Dry Creek, modeled water temperatures between Baseline 
Conditions and the Proposed Project are within ±0.3° F. Temperature assessment scores for 
rearing coho salmon in upper Dry Creek range from 4.97 to 5.0, April through November (Table 
4.3-108). In lower Dry Creek, scores would be similar between Baseline Conditions and the No 
Project 1, although scores are below 4.0 in June and July. Stressful water temperatures (>64.0° 
F) would not occur in upper Dry Creek during the juvenile coho salmon rearing period (Table 
4.3-109). In lower Dry Creek, the Proposed Project would increase the occurrence of stressful 
water temperatures slightly in June, and decrease their occurrence slightly in August.  Lethal 
temperatures do not occur in Dry Creek under Baseline Conditions or the Proposed Project. The 
Proposed Project would not affect the quality of habitat for rearing coho salmon juveniles by 
elevated water temperatures from April through November in Dry Creek, therefore no impacts 
would occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-166 



 

   
    

 

 
 

        

 

 
            

            

 

 

  

 

      

          

         

Fisheries Resources 

Table 4.3-107.  Monthly mean water temperatures (°F) modeled to occur in Dry Creek from April through November under Baseline 
Conditions (BC) and the Proposed Project (PP). 

Reach 

April May June July August September October November 

Location BC PP BC PP BC PP BC PP BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 52.6 52.6 53.9 54.1 54.1 54.4 54.0 54.0 54.0 53.9 54.0 54.0 53.9 53.9 53.3 53.3 

Lower 56.6 56.6 59.8 60.1 61.4 62.2 61.2 61.2 60.2 59.8 58.8 58.6 56.8 56.8 53.8 53.8 

Table 4.3-108. Temperature assessment scores evaluating water temperature suitability in Dry Creek from April through November 
during the juvenile coho salmon rearing period under Baseline Conditions (BC) and the Proposed Project (PP). Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores near 0 are potentially lethal. 

Reach 

April May June July August September October November 

Location BC PP BC PP BC PP BC PP BC PP BC PP BC PP BC PP 

Dry 
Creek 

Upper 5.00 5.00 4.97 4.97 4.96 4.94 4.97 4.97 4.98 4.99 4.99 4.99 5.00 5.00 5.00 5.00 

Lower 4.72 4.72 4.16 4.09 3.70 3.49 3.76 3.75 4.05 4.17 4.45 4.51 4.79 4.79 4.98 4.98 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-167 



 

    
    

 

  

 
 

       
 

 
       

       

 

      
 

 
       

        

 

      
 

 
       

        

 

      
 

 
   

  

Fisheries Resources 

Table 4.3-109.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile coho salmon 
rearing period (April – November) in Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In the “% Change” 
column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A negative 
number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 1.30 1.35 0.17 0.11 0.00 0.00 1.47 1.46 0.01 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 9.49 9.83 3.51 4.80 0.00 0.00 13.00 14.63 1.63 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 11.77 13.93 14.42 18.32 0.00 0.02 26.19 32.27 6.08 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 12.16 13.41 12.72 11.77 0.00 0.00 24.89 25.18 0.29 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-168 



 

   
  

 

  

 
 

     
 

 
         

        

  

       
 

 
         

        

 

      
 

 
         

        

      
 

 
         

        

Fisheries Resources 

Table 4.3-109.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile coho salmon 
rearing period (April -November) in Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In the “% Change” 
column, a positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A negative 
number indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 30.67 26.75 6.92 3.56 0.00 0.00 37.59 29.31 -8.28 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 8.66 8.82 0.32 0.17 0.00 0.00 8.98 8.59 -0.39 

October 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.04 0.17 0.01 0.01 0.00 0.00 0.06 0.18 0.12 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-169 



 

    
  

 

 

 

Fisheries Resources 

No Project 1 Alternative: For juvenile coho salmon rearing in Dry Creek, modeled water 
temperatures remain essentially unchanged compared to Baseline Conditions (± 0.6º F) (Figure 
4.3-15; Table 4.3-110). Temperature assessment scores rate similar in upper Dry Creek, and 
slightly higher at the confluence compared to Baseline Conditions.  Overall, temperature 
assessment scores in upper Dry Creek rate optimal (>4.96) (Table 4.3-111).  Although 
temperature assessment scores in lower Dry Creek drop below 4.0 (suitable) from June through 
July for Baseline Conditions, they would be slightly higher for the No Project 1 Alternative. 
Modeled water temperatures remain below levels (>64.0° F) stressful to rearing juvenile coho 
salmon in upper Dry Creek under the No Project 1 Alternative.  In lower Dry Creek, stressful 
water temperatures are modeled to occur up to 37.6% of the time during August for Baseline 
Conditions and 29.2% of the time under the No Project 1 Alternative (Table 4.3-112).  Overall, 
stressful conditions are reduced under the No Project Alternative.  Lethal temperatures do not 
occur in Dry Creek under Baseline Conditions or the No Project 1 (Table 4.3-112). The No 
Project 1 Alternative would not affect the quality of habitat for rearing coho salmon juveniles by 
elevated water temperatures from April through November in Dry Creek, therefore no impacts 
would occur. 

No Project 2 Alternative:  In Dry Creek, modeled water temperatures remain essentially 
unchanged compared to Baseline Conditions (± 0.3º F) (Figure 4.3-16; Table 4.3-113). 
Temperature assessment scores would be similar in upper Dry Creek, and slightly higher at the 
confluence (Table 4.3-114).  Overall, temperature assessment scores in Upper Dry Creek rate 
optimal (>4.96). Although temperature assessment scores at the mouth dropped below 4.0 
(suitable) during June and July, they would be essentially equal to Baseline Conditions. 
Modeled water temperatures remain below levels (>64.0° F) stressful to rearing juvenile coho 
salmon in upper Dry creek for Baseline Conditions and the No Project 2 Alternative.  In Lower 
Dry Creek, stressful water temperatures are modeled to occur up to 37.6% of the time during 
August for Baseline Conditions and 33.1% of the time under the No Project 2 Alternative (Table 
4.3-115). Overall, stressful conditions are reduced under the No Project 2 Alternative.  Lethal 
temperatures do not occur in Dry Creek for Baseline Conditions and the No Project 1 Alternative 
(Table 4.3-115). The No Project 2 Alternative would not affect the quality of habitat for rearing 
coho salmon juveniles by elevated water temperatures from April through November in Dry 
Creek, therefore no impacts would occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-170 



 

   
  

 

 
 

 
       

             

            

          

 

 

 

 
       

             

            

          

 

Fisheries Resources 

Table 4.3-110.  Monthly mean water temperatures (°F) modeled to occur in Dry creek, April through November under Baseline 
Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach 
April May June July August September October November 

Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Dry 
Creek 

Upper 52.7 52.7 53.9 53.9 54.1 54.0 54.0 53.9 54.0 54.0 54.0 53.9 53.9 54.0 53.2 53.3 

Lower 56.6 56.6 59.8 59.8 61.4 61.2 61.2 60.8 60.2 59.8 58.8 58.2 56.8 56.7 53.8 53.9 

Table 4.3-111. Temperature assessment scores evaluating water temperature suitability in Dry Creek during the April through November 
juvenile coho salmon rearing period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). Scores near 5.0 are optimal 
for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores near 0 are potentially lethal. 

Reach 
April May June July August September October November 

Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Dry 
Creek 

Upper 5.00 5.00 4.97 4.98 4.96 4.97 4.97 4.98 4.98 4.99 4.99 5.00 5.00 5.00 5.00 5.00 

Lower 4.82 4.72 4.16 4.17 3.70 3.77 3.76 3.87 4.05 4.16 4.45 4.58 4.79 4.81 4.98 4.98 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-171 



 

    
    

 

 

 

      
 

        

 
         

     

 

     
 

        

 
         

        

 

     
 

        

 
         

        

 

     
 

        

 
         

        

 

Fisheries Resources 

Table 4.3-112.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile coho 
salmon from April through November in Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). In the “% 
Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of stressful temperatures. 
A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water temperatures. 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 1.30 1.39 0.17 0.12 0.00 0.00 1.5 1.5 0.0 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 9.49 9.24 3.51 3.19 0.00 0.00 13.0 12.4 -0.6 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 11.8 11.5 14.4 12.7 0.00 0.00 26.2 24.2 -2.0 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 12.16 11.37 12.72 10.19 0.00 0.00 24.9 21.6 -3.3 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-172 



 

   
 

 

 

 

      
 

        

 
         

        

 

      
 

        

 
         

      

 

      
 

        

 
         

       

      
 

        

 
         

        

Fisheries Resources 

Table 4.3-112.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile coho 
salmon from April through November in Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). In the “% 
Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of stressful temperatures. 
A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water temperatures. 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 30.67 23.76 6.92 5.49 0.00 0.00 37.6 29.2 -8.3 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 8.66 2.52 0.32 0.10 0.00 0.00 9.0 2.6 -6.4 

October 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.04 0.00 0.01 0.01 0.00 0.00 0.1 0.00 0.00 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-173 



 

    
    

 

 
 

       

             

             

            

 

  
 

       

              

            

           

 

Fisheries Resources 

Table 4.3-113.  Monthly mean water temperatures (°F) modeled to occur in Dry Creek from April through November under Baseline 
Conditions (BC) and the No Project 2 Alternative (NP2). 

April May June July August September October November 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 52.7 52.7 53.9 53.9 54.1 54.0 54.0 53.9 54.0 54.0 54.0 53.9 53.9 54.0 53.2 53.3 

Lower 56.6 56.6 59.8 59.8 61.4 61.2 61.2 60.8 60.2 59.8 58.8 58.2 56.8 56.7 53.8 53.9 

Table 4.3-114. Temperature assessment scores evaluating water temperature suitability in Dry Creek from April through November
during juvenile coho salmon rearing period under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

April May June July August September October November 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 5.00 5.00 4.97 4.97 4.96 4.96 4.97 4.97 4.98 4.99 4.99 4.99 5.00 5.00 5.00 5.00 

Lower 4.72 4.72 4.16 4.16 3.70 3.67 3.76 3.77 4.05 4.13 4.45 4.49 4.79 4.80 4.98 4.98 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-174 



 

   
 

 

  

   

      
 

 
         

        

 

      
 

 
         

        

 

      
 

 
         

      

 

      

 
         

      

 

Fisheries Resources 

Table 4.3-115.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile coho salmon 
rearing period from April through November in Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). In the 
“% Change” column, a positive number indicates that the No Project 2 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water 
temperatures. 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 1.30 1.34 0.17 0.11 0.00 0.00 1.47 1.45 0.02 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 9.49 9.44 3.51 3.42 0.00 0.00 13.00 12.86 -0.14 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 11.77 12.50 14.42 14.76 0.00 0.00 26.2 27.3 1.10 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 12.16 13.63 12.72 11.33 0.00 0.00 24.9 25.0 0.10 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-175 



 

    
    

 

  

   

      
 

         

 
         

        

 

      
 

         

 
         

       

 

      
 

         

 
         

       

      

         

 
         

        

Fisheries Resources 

Table 4.3-115.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile coho salmon 
rearing period from April through November in Dry Creek under Baseline Conditions (BC) and the No Project Alternative (NP2). In the 
“% Change” column, a positive number indicates that the No Project 2 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence of stressful water 
temperatures. 

August 

Reach

Tolerance Resistance Lethal Total 
% Change 

 Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 30.67 28.95 6.92 4.13 0.00 0.00 37.6 33.1 -4.5 

September 

Reach

Tolerance Resistance Lethal Total 
% Change 

 Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 8.66 5.78 0.32 0.21 0.00 0.00 9.0 6.00 -3.00 

October 

Reach

Tolerance Resistance Lethal Total 
% Change 

 Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.04 0.02 0.01 0.01 0.00 0.00 0.1 0.00 0.00 

November 

Reach

Tolerance Resistance Lethal Total 
% Change 

 Location BC NP2 BC NP2 BC NP2 BC NP2 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-176 



 

   
 

 

 

 

Fisheries Resources 

Impact 4.3-18: Changes in minimum instream flow could substantially affect 
emigrating coho salmon through elevated water temperatures in the months 
March through May in the Russian River and in Dry Creek. (Less-than-significant) 

Proposed Project:  Modeled monthly mean water temperatures in the Lower Russian River 
would be equal during March, and within 0.3° F in April and May compared to Baseline 
Conditions (Figure 4.3-14; and Table 4.3-116). In Dry Creek, water temperatures were modeled 
to be within 0.25° F between March and May. Monthly mean water temperatures modeled to 
occur at Healdsburg under would be the same as Baseline Conditions during March, and 0.5 to 
1.3° F warmer during April and May. Temperature assessment scores rate suitable during 
March, stressful during April, and highly stressful during May for Baseline Conditions and the 
Proposed Project (Table 4.3-117).  The difference in the frequency of occurrence of stressful 
water temperatures was less than 4 percent per month at all sites, and in the Lower Russian 
River (Hacienda) was less than 2 percent over all months (Table 4.3-118). One exception is the 
increase in potentially lethal conditions at Healdsburg in May. Potentially lethal conditions 
increased from 4.12 percent to 8.71 percent under the Proposed Project (Table 4.3-118). 

Additional analysis was conducted in the Russian River between Healdsburg and the 
confluence with Dry Creek in response to the increased water temperatures modeled under the 
Proposed Project (Table 4.3-118). Coho salmon emigration generally peaks during the first two 
weeks of May, then quickly declines thereafter.  During the first two weeks of May, modeled 
stressful water temperatures (primarily in the Resistance or “very stressful” category) occur 
97.13 to 98.51 percent of the time under Baseline Conditions and the Proposed Project, 
respectively (Table 4.3-118). Modeled potentially lethal conditions occur 1.12 and 2.68 percent 
of the time for Baseline Conditions and the Proposed Project during the first two weeks of May. 
After mid-May, water temperatures modeled to increase at a higher rate under the Proposed 
Project. However, the increase in potentially lethal conditions is less than 5% (1.5% during the 
peak of the run); it affects a small portion of the coho salmon smolts (fish leaving the Maacama 
system); occurs late in the season after the majority of smolts have emigrated to the Lower 
Russian River; and affects a very short stretch of river (Maacama downstream to Dry Creek). 
While these elevated water temperatures potentially could affect late emigrating coho smolts 
from the Maacama system, for the above reasons this impact is less-than-significant.  

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-177 



 

  
  

 

 

 

 

 
 

    

     

 
   

    

 
   

   

 

 

 

 

 

 

 

 
   

    

      

    

 
   

   

 

Fisheries Resources 

Table 4.3-116.  Monthly mean water temperatures (°F) modeled to occur in the Russian River and 

Dry Creek, March through May, under Baseline Conditions (BC) and the Proposed Project (PP).
 

Reach 

March April May 

Location BC PP BC PP BC PP 

Upper Healdsburg 55.7 55.7 62.3 62.8 68.3 69.6 

Lower 
Russian River 

Below Dry 
Creek 

55.1 55.1 61.0 61.2 65.9 66.2 

Hacienda 54.9 54.9 61.2 61.3 66.5 66.8 

Dry Creek 
Upper 51.0 50.9 52.6 52.6 53.9 54.1 

Lower 52.9 52.9 56.6 56.6 59.8 60.1 

Table 4.3-117. Temperature assessment scores evaluating water temperature suitability in the 
Lower Russian River and Dry Creek during the March through May coho salmon smolt emigration 
period under Baseline Conditions (BC) and the Proposed Project (PP). Scores near 5.0 are optimal 
for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores 
near 0 are potentially lethal. 

Reach 
March April May 

Location BC PP BC PP BC PP 

Upper Healdsburg 4.54 4.51 2.52 2.37 0.94 0.74 

Lower  Below Dry Creek 4.68 4.67 2.96 2.89 1.42 1.35 

Russian River Hacienda 4.76 4.76 2.84 2.79 1.24 1.19 

Dry Creek 
Upper 5.00 5.00 4.99 4.99 4.95 4.95 

Lower 4.95 4.95 4.39 4.39 3.40 3.30 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-178 



 

   
   

 

  

 

         

 

       

         

       

 
       

      

         

 

       

         
       

 
       

      

 

        

 

        

         
        

 
      

      

Fisheries Resources 

Table 4.3-118.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to emigrating coho salmon 
smolts, March through May, in Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). In the “% Change” column, a 
positive number indicates that the Proposed Project would increase the occurrence of stressful temperatures. A negative number 
indicates that the Proposed Project would decrease in the occurrence of stressful water temperatures. 

March 

Tolerance Resistance Lethal Total 

Reach Location BC PP BC PP BC PP BC PP % Change 
Upper Russian 
River 

Healdsburg 4.57 4.98 2.81 3.23 0.00 0.00 7.38 8.21 0.83 

Lower 
Russian River 

Below Dry Creek 2.92 3.16 1.21 1.28 0.00 0.00 4.13 4.44 0.31 

Hacienda 1.55 1.62 0.10 0.12 0.00 0.00 1.65 1.74 0.09 

Dry Creek 
Upper 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 

Lower 0.19 0.20 0.00 0.00 0.00 0.00 0.19 0.20 0.01 

April 

Tolerance Resistance Lethal Total 

Reach Location BC PP BC PP BC PP BC PP % Change 
Upper Russian 
River 

Healdsburg 17.27 16.18 46.59 51.37 0.06 0.07 63.92 67.62 3.70 

Lower 
Russian River 

Below Dry Creek 17.64 17.05 32.86 35.68 0.00 0.00 50.50 52.73 2.23 
Hacienda 20.51 19.70 34.82 37.04 0.00 0.00 55.33 56.74 1.41 

Dry Creek 
Upper 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 

Lower 6.58 6.59 4.59 4.57 0.00 0.00 11.17 11.16 -0.01 

May 

Tolerance Resistance Lethal Total 

Reach Location BC PP BC PP BC PP BC PP % Change 
Upper Russian 
River 

Healdsburg 4.19 2.49 89.98 87.94 4.12 8.71 98.29 99.14 0.85 

Lower 
Russian River 

Below Dry Creek 10.43 9.46 83.07 84.77 0.23 0.33 93.73 94.56 0.83 
Hacienda 5.05 4.41 93.17 94.03 0.06 0.12 98.28 98.56 0.28 

Dry Creek 
Upper 0.03 0.04 0.00 0.00 0.00 0.00 0.03 0.04 0.01 

Lower 14.98 15.44 22.34 24.60 0.00 0.00 37.32 40.04 2.72 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-179 



 

   
  

 

 

 

  
 

        

 

        

        

 

        

Fisheries Resources 

Table 4.3-118.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to emigrating coho salmon 
smolts, May 1 – 15 and May 16 – 30, in the Russian River between Healdsburg and the Dry Creek Confluence under Baseline Conditions 
(BC) and the Proposed Project (PP). In the “% Change” column, a positive number indicates that the Proposed Project would increase 
the occurrence of stressful temperatures. A negative number indicates that the Proposed Project would decrease in the occurrence of 
stressful water temperatures. 

May 1 – 16 

Tolerance Resistance Lethal Total 

Reach Location BC PP BC PP BC PP BC PP % Change 
Upper Russian 
River 

Healdsburg 6.80 4.25 89.21 91.58 1.12 2.68 97.13 98.51 1.38 

May 15 – 30 

Tolerance Resistance Lethal Total 

Reach Location BC PP BC PP BC PP BC PP % Change 
Upper Russian 
River 

Healdsburg 1.77 0.86 90.94 85.03 6.65 13.84 99.35 99.73 0.38 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-180 



 

   
  

 

  

Fisheries Resources 

No Project 1: Water temperatures would be essentially equal (< 0.1° F) in the Russian River 
downstream of Healdsburg and in Dry Creek (Figure 4.3-15; Table 4.3-119) compared to 
Baseline Conditions. Temperature assessment scores rate suitable to optimal in Dry Creek, but 
generally poor in the Russian River, particularly in April and May (Table 4.3-120).  During April, 
thermal conditions in the Russian River would be stressful (>60.75° F) approximately 50 to 64% 
of the time for Baseline Conditions and the No Project 1 Alternative, and over 90% of the time 
during May (Table 4.3-121). However, these thermally-degraded conditions exists under 
Baseline Conditions. For the No Project 1 Alternative, there would be no change over Baseline 
Conditions to emigrating coho smolts.  

No Project 2 Modeled water temperatures in Dry Creek and the Russian River from Healdsburg 
downstream during the March through May coho salmon smolt emigration period would be 
essentially unchanged compared to Baseline Conditions (Figure 4.3-16; Table 4.3-122). 
Correspondingly, temperature assessment scores rate nearly identical (Table 4.3-123). Overall, 
temperature assessment scores rate near optimal in Dry Creek, but range from poor to very 
stressful for Baseline Conditions and the No Project 2 Alternative in the Russian River 
downstream of Healdsburg.  Although conditions for coho salmon smolts are poor, the net 
change in stressful conditions (>60.3° F) is ± 0.6 percent between Baseline Conditions and the 
No Project Alternative 2 (Table 4.3-124). One exception is the increase in potentially lethal 
conditions at Healdsburg during May. Potentially lethal conditions increased from 4.12 percent 
for Baseline Conditions to 7.04 percent under the No Project 2 Alternative (Table 4.3-124. 
However, the increase in potentially lethal conditions is less than 3 percent; it affects a small 
portion of the coho salmon smolt habitat (smolts migrating out of the Maacama system); and 
occurs late in the season after the majority of smolts have likely emigrated (after mid-May) to 
the Lower Russian River or out to the ocean.  While these elevated water temperatures 
potentially could affect emigrating smolts from the Maacama system, for the above reasons the 
impact is less-than-significant. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-181 



 

  
  

 

   
 

    

       

      

       

      

 
      

      
 

 

 

 
   

      

     

       

      

 
      

     

 

Fisheries Resources 

Table 4.3-119.  Monthly mean water temperatures modeled to occur in the Russian River and Dry 
Creek, March through May, under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach 

March April May 

Location BC NP1 BC NP1 BC NP1 
Upper 
Russian River 

Healdsburg 55.7 55.7 62.3 62.3 68.3 68.3 

Lower Below Dry Creek 55.1 55.1 61.0 61.0 65.9 65.8 

Russian River Hacienda 54.9 54.9 61.2 61.2 66.5 66.5 

Dry Creek 
Upper 51.0 51.0 52.6 52.6 53.9 53.8 

Lower 52.9 52.9 56.6 56.6 59.8 59.8 

Table 4.3-120. Temperature assessment scores evaluating water temperature suitability in the 
Lower Russian River and Dry Creek during the April through May coho salmon smolt emigration 
period under Baseline Conditions (BC) and the Proposed Project (PP). Scores near 5.0 are optimal 
for the completion of this life stage, while scores below 3.0 become increasingly stressful. Scores 
near 0 are potentially lethal. 

Reach 
March April May 

Location BC NP1 BC NP1 BC NP1 
Upper 
Russian River 

Healdsburg 4.54 4.54 2.52 2.51 0.94 0.94 

Lower Below Dry Creek 4.68 4.68 2.96 2.96 1.42 1.43 

Russian River Hacienda 4.76 4.76 2.84 2.84 1.24 1.25 

Dry Creek 
Upper 5.00 4.00 4.99 4.99 4.95 4.96 

Lower 4.95 4.95 4.39 4.38 3.40 3.42 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-182 



 

   
  

 

  
 

   

 

         

        

        

         

       

 
      

      

         

        

       

 
       

      

 
      

      

 

         

        

        

 
        

       

 
      

      

Fisheries Resources 

Table 4.3-121.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile coho salmon 
rearing period (March – May) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 
In the “% Change” column, a positive number indicates that the No Project 1 Alternative would increase the occurrence of stressful 
temperatures. A negative number indicates that the No Project 1 Alternative would decrease in the occurrence of stressful water 
temperatures. 

March 

Reach 

Tolerance Resistance Lethal Total 

Location BC NP1 BC NP1 BC NP1 BC NP1 % Change 

Upper Russian River Healdsburg 4.57 4.58 2.81 2.81 0.00 0.00 7.38 7.39 0.01 

Lower 

Russian River 

Below Dry Creek 2.92 2.96 1.21 1.28 0.00 0.00 4.13 4.24 0.11 

Hacienda 1.55 1.62 0.10 0.10 0.00 0.00 1.65 1.72 0.07 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.19 0.21 0.00 0.00 0.00 0.00 0.19 0.21 0.02 

April 

Reach 

Tolerance Resistance Lethal Total 

Location BC NP1 BC NP1 BC NP1 BC NP1 % Change 

Upper Russian River Healdsburg 17.27 17.24 46.59 46.63 0.06 0.06 63.92 63.93 0.01 

Lower Russian River 
Below Dry Creek 17.64 17.52 32.86 33.04 0.00 0.00 50.50 50.56 0.06 

Hacienda 20.51 20.50 34.82 34.83 0.00 0.00 55.33 55.33 0.00 

Dry Creek 
Upper 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 

Lower 6.58 6.75 4.59 4.58 0.00 0.00 11.17 11.33 0.16 

May 

Reach 

Tolerance Resistance Lethal Total 

Location BC NP1 BC NP1 BC NP1 BC NP1 % Change 

Upper Russian River Healdsburg 4.19 4.20 89.98 89.98 4.12 4.12 98.29 98.30 0.01 

Lower Russian River 
Below Dry Creek 10.43 10.33 83.07 82.8 0.23 0.21 93.73 93.34 -0.39 

Hacienda 5.05 5.10 93.17 93.09 0.06 0.05 98.28 98.24 -0.04 

Dry Creek 
Upper 0.03 0.02 0.00 0.00 0.00 0.00 0.03 0.02 -0.01 

Lower 14.98 14.63 22.34 21.91 0.00 0.00 37.32 36.54 -0.78 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-183 



 

   
  

 

  
 

     

       

       

 
      

      

 
      

      
 

  
 

  
 

    

       

      

 
      

      

 
      

     

Fisheries Resources 

Table 4.3-122.  Monthly mean water temperatures (°F) modeled to occur in the Lower Russian River and Dry Creek, March through May, 
under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach

March April May 

 Location BC NP2 BC NP2 BC NP2 

Upper Russian River Healdsburg 55.7 55.7 62.3 62.4 68.3 69.2 

Lower Russian River 
Below Dry Creek 55.1 55.1 61.0 61.0 65.9 66.0 

Hacienda 54.9 54.9 61.2 61.2 66.5 66.6 

Dry Creek 
Upper 51.0 50.9 52.6 52.6 53.9 53.9 

Lower 52.9 52.9 56.6 56.6 59.8 59.8 

Table 4.3-123. Temperature assessment scores evaluating water temperature suitability in the Lower Russian River and Dry Creek 
during the March – May coho salmon smolting period in the Russian River and Dry Creek under Baseline Conditions (BC) and the No 
Project 2 Alternative (NP2). Scores near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become increasingly 
stressful. Scores near 0 are potentially lethal. 

Reach

March April May 

 Location BC NP2 BC NP2 BC NP2 

Upper Russian River Healdsburg 4.54 4.54 2.52 2.50 0.94 0.80 

Lower Russian River 
Below Dry Creek 4.68 4.68 2.96 2.95 1.42 1.39 

Hacienda 4.76 4.76 2.84 2.83 1.24 1.22 

Dry Creek 
Upper 5.00 5.00 4.99 4.99 4.95 4.95 

Lower 4.95 4.95 4.39 4.39 3.40 3.40 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-184 



 

   
  

 

   
 

 
 

 

         

      

  

  

 

 
  

 

         

      

       

      

      

 
   

     

 

        

      

         

         

        

 
   

     
   

Fisheries Resources 

Table 4.3-124.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to coho salmon smolting 
period from March through May in the Lower Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 
Alternative (NP2). In the “% Change” column, a positive number indicates that the No Project 2 Alternative would increase the 
occurrence of stressful temperatures. A negative number indicates that the No Project 2 Alternative would decrease in the occurrence 
of stressful water temperatures. 

March 

Reach 

Tolerance Resistance Lethal Total 

Location BC NP2 BC NP2 BC NP2 BC NP2 % Change 

Upper Russian River Healdsburg 4.57 4.62 2.81 2.89 0.00 0.00 7.38 7.51 0.13 

Lower 
Russian River 

Below Dry Creek 2.92 2.95 1.21 1.24 0.00 0.00 4.13 4.19 0.06 

Hacienda 1.55 1.54 0.1 0.1 0.00 0.00 1.65 1.64 -0.01 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.19 0.19 0.00 0.00 0.00 0.00 0.19 0.19 0.00 

April 

Reach 

Tolerance Resistance Lethal Total 

Location BC NP2 BC NP2 BC NP2 BC NP2 % Change 

Upper Russian River Healdsburg 17.27 17.22 46.59 47.24 0.06 0.06 63.92 64.52 0.60 

Lower 
Russian River 

Below Dry Creek 17.64 17.50 32.86 33.23 0.00 0.00 50.50 50.73 0.23 

Hacienda 20.51 20.46 34.82 35.08 0.00 0.00 55.33 55.54 0.21 

Dry Creek 
Upper 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 

Lower 6.58 6.62 4.59 4.54 0.00 0.00 11.17 11.16 -0.01 

May 

Reach 

Tolerance Resistance Lethal Total 

Location BC NP2 BC NP2 BC NP2 BC NP2 % Change 

Upper Russian River Healdsburg 4.19 3.06 89.98 88.72 4.12 7.04 98.29 98.82 0.53 

Lower 
Russian River 

Below Dry Creek 10.43 9.88 83.07 83.97 0.23 0.26 93.73 94.11 0.38 

Hacienda 5.05 4.70 93.17 93.60 0.06 0.09 98.28 98.39 0.11 

Dry Creek 
Upper 0.03 0.04 0.00 0.00 0.00 0.00 0.03 0.04 0.01 

Lower 14.98 14.93 22.34 22.23 0.00 0.00 37.32 37.16 -0.16 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-185 
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Steelhead 
Steelhead are the most widely distributed salmonid in the Russian River watershed.  Adults 
migrate upstream primarily from December through March and spawn in the mainstem Russian 
as well as a multitude of tributaries, including Dry Creek.  Although no steelhead spawning 
surveys have been conducted in the mainstem Russian River, spawning habitat is assumed to 
coincide with available juvenile rearing habitat (upstream of Cloverdale).  Spawning begins 
shortly after the adult migration begins, and likely continues through March, with egg incubation 
lasting through April for late spawning fish.  Juvenile rearing habitat in the mainstem is limited by 
water temperature to the river above Cloverdale.  Smolts emigrate from approximately March 
through May. 

Impact 4.3-19: Changes in minimum instream flow could substantially affect the 
upstream migration of steelhead through elevated water temperatures in the 
months December through March in the Russian River and in Dry Creek. (No 
Impact). 

Proposed Project: Modeled monthly mean water temperatures in the Upper Russian River 
would be slightly warmer in December (up to 0.8° F), and nearly identical during the remainder 
of the steelhead upstream migration period (Figure 4.3-14; Table 4.3-125) compared to 
Baseline Conditions. Temperature assessment scores rate near optimal December through 
February, and suitable during March (Table 4.3-126). Based on model results, stressful water 
temperatures would not occur during December through February, and rarely (<0.40% of the 
time) during March (Table 4.3-127). Water temperatures in Dry Creek would be similar to 
Baseline Conditions with temperature assessment scores near optimal throughout the steelhead 
upstream migration period. There would be no potential impacts to upstream migrating 
steelhead from elevated water temperatures under the Proposed Project.  

No Project 1 Alternative: Modeled monthly mean water temperatures would be similar to 
Baseline Conditions during the steelhead upstream migration period (Figure 4.3-15; Table 4.3
128). Temperature assessment scores are near optimal December through February, and rated 
suitable during March (Table 4.3-129). Based on model results, stressful water temperatures 
would not occur December through February, and rarely (<0.30% of the time) during March 
(Table 4.3-130). Water temperatures in Dry Creek would be similar to Baseline Conditions with 
temperature assessment scores near optimal throughout the steelhead upstream migration 
period. There would be no potential impacts to upstream migrating steelhead from elevated 
water temperatures under the No Project 1 Alternative. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-186 



 

   
  

 

 
 

      

    

     

      

      

     

      

 
    

    

 

      

   

    

    

    

   

    

 
   

    

Fisheries Resources 

Table 4.3-125.  Monthly mean water temperatures (°F) modeled to occur during the steelhead upstream migration period in the Russian 
River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach  
December January February March 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian  
River 

Forks 48.8 49.6 46.2 46.4 48.0 47.9 53.0 53.5 

Hopland 48.2 48.8 46.3 46.5 48.7 48.6 53.6 53.8 

Cloverdale 47.9 48.4 46.4 46.5 48.9 48.9 53.7 53.9 

Geyserville 48.4 48.7 46.9 47.0 49.7 49.6 54.9 55.0 

Healdsburg 48.7 48.9 47.3 47.3 50.2 50.2 55.7 55.7 

Lower 
Russian River 

Below Dry Creek 49.1 49.3 47.5 47.6 50.2 50.1 55.1 55.1 

Hacienda 48.5 48.6 47.2 47.3 49.9 49.9 54.9 54.9 

Dry Creek 
Upper 50.7 50.6 48.5 48.5 49.2 49.2 51.0 50.9 

Lower 50.2 50.2 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-126. Suitability scores comparing water temperature for upstream migrating steelhead (October – December) modeled to 
occur in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach  
December January February March 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian  
River 

Forks 4.91 4.91 4.99 4.99 4.96 4.96 4.71 4.71 

Hopland 4.97 4.96 5.00 5.00 4.98 4.99 4.61 4.58 

Cloverdale 4.98 4.97 5.00 5.00 4.98 4.98 4.59 4.57 

Geyserville 4.96 4.96 5.00 5.00 4.94 4.95 4.44 4.42 

Healdsburg 4.96 4.96 5.00 5.00 4.92 4.92 4.33 4.32 

Lower 
Russian River 

Below Dry Creek 4.95 4.95 5.00 5.00 4.93 4.93 4.42 4.42 

Hacienda 4.98 4.98 5.00 5.00 4.95 4.95 4.45 4.45 

Dry Creek 
Upper 4.89 4.90 4.99 4.99 4.99 4.99 4.93 4.93 

Lower 4.91 4.91 4.99 4.99 4.96 4.96 4.71 4.71 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-187 



 

   
    

 

   
  

 

       

  

         

        

        

        

        

        

 
         

        

 

      

  

         

        

        

        

        

        

 
         

        

Fisheries Resources 

Table 4.3-127.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
steelhead (October – December) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

December 

Reach

Tolerance Resistance Lethal Total 
% Change 

 Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 
Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

January 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 
Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-188 
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Table 4.3-127.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
steelhead (October – December) in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

February 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 
Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

March 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.02 0.05 0.00 0.01 0.00 0.00 0.0 0.06 0.0 

Cloverdale 0.02 0.04 0.00 0.00 0.00 0.00 0.02 0.04 0.02 

Geyserville 0.16 0.19 0.03 0.08 0.00 0.00 0.19 0.27 0.08 

Healdsburg 0.17 0.29 0.05 0.06 0.00 0.00 0.23 0.35 0.12 

Lower 
Russian 
River 

Below Dry Creek 0.04 0.05 0.00 0.00 0.00 0.00 0.00 0.05 0.02 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-189 



 

   
  

 

 

 

        

       

      

       

      

      

 
      

      

 
      

      

 

 

 
 

        

        

      

       

      

      

 
      

      

 
      

      

Fisheries Resources 

Table 4.3-128. Monthly mean water temperatures (°F) modeled to occur in the Russian River and 
Dry Creek, December through March, under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). 

December January February March 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 48.8 48.8 46.2 46.2 48.0 48.1 53.0 53.0 

Hopland 48.2 48.2 46.3 46.4 48.7 48.7 53.6 53.6 

Cloverdale 47.9 47.9 46.4 46.4 48.9 48.9 53.7 53.8 

Geyserville 48.4 48.4 46.9 46.9 49.7 49.7 54.9 54.9 

Healdsburg 48.7 48.7 47.3 47.3 50.2 50.2 55.7 55.7 

Lower 
Russian 
River 

Below Dry 
Creek 

49.1 49.2 47.5 47.5 50.2 50.2 55.1 55.1 

Hacienda 48.5 48.5 47.2 47.2 49.9 49.9 54.9 54.9 

Dry Creek 
Upper 50.7 50.7 48.5 48.6 49.2 49.2 51.0 51.0 

Lower 50.2 50.2 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-129. Temperature assessment scores evaluating water temperature suitability in the 
Russian River and Dry Creek during the December through March steelhead upstream migration 
period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). Scores near 5.0 are 
optimal for the completion of this life stage, while scores below 3.0 become increasingly stressful. 
Scores near 0 are potentially lethal. 

December January February March 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 4.91 4.91 4.99 4.99 4.96 4.96 4.71 4.71 

Hopland 4.97 4.97 5.00 5.00 4.98 4.98 4.61 4.61 

Cloverdale 4.98 4.98 5.00 5.00 4.98 4.98 4.59 4.59 

Geyserville 4.96 4.96 5.00 5.00 4.94 4.94 4.44 4.44 

Healdsburg 4.96 4.96 5.00 5.00 4.92 4.92 4.33 4.33 

Lower 
Russian 
River 

Below Dry 
Creek 

4.95 4.95 5.00 5.00 4.93 4.93 4.42 4.42 

Hacienda 4.98 4.98 5.00 5.00 4.95 4.95 4.45 4.45 

Dry Creek 
Upper 4.89 4.88 4.99 4.99 4.99 4.99 4.93 4.93 

Lower 4.91 4.91 4.99 4.99 4.96 4.96 4.71 4.71 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-190 



 

   
  

 

   
 

 

  
 

  
 

  
 

      

     

       

      

      

       

      

 
     

      

 

  
 

  
 

  
 

      

     

       

      

      

       

      

 
     

      

  

Fisheries Resources 

Table 4.3-130.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
steelhead (December – March) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative 
(NP1). 

December 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

January 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-191 



 

   
    

 

   
 

 

  
 

  
 

   

      

         

        

        

        

        

        

 
         

        

 

  
 

  
 

   
 

      

         

        

        

        

        

        

 
         

        

 

Fisheries Resources 

Table 4.3-130.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
steelhead (December – March) in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative 
(NP1). 

February 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian 
River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

March 

Reach Location 
Tolerance Resistance Lethal Total 

% Change 
BC NP1 BC NP1 BC NP1 BC NP1 

Upper Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Cloverdale 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Geyserville 0.16 0.16 0.03 0.03 0.00 0.00 0.19 0.19 0.00 

Healdsburg 0.17 0.17 0.05 0.05 0.00 0.00 0.23 0.23 0.00 

Lower Russian 
River 

Below Dry Creek 0.04 0.04 0.00 0.00 0.00 0.00 0.04 0.04 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-192 



 

   
  

 

 

Fisheries Resources 

No Project 2 Alternative:  Modeled monthly mean water temperatures in the Upper Russian 
River would be slightly warmer in December (up to 0.4° F), and nearly identical during the 
remainder of the steelhead upstream migration period (Figure 4.3-16; Table 4.3-131) compared 
to Baseline Conditions. Temperature assessment scores rate near optimal December through 
February, and suitable during March (Table 4.3-132). Based on model results, stressful water 
temperatures would not occur December through February, and rarely (<0.30% of the time) 
during March (Table 4.3-133). Water temperatures in Dry Creek would be similar to Baseline 
Conditions with temperature assessment scores near optimal throughout the steelhead 
upstream migration period. There would be no potential impacts to upstream migrating 
steelhead from elevated water temperatures under the No Project 2 Alternative.  

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-193 



 

   
    

 

 
 

 
     

       

     

      

       

       

      

      

 
    

    

 

 
 

 
      

       

     

      

      

  

       

      

      

 
    

    

Fisheries Resources 

Table 4.3-131. Monthly mean water temperatures (°F) modeled to occur during the steelhead upstream migration period in the Russian 
River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2).

 Reach 
December January February March 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 48.8 49.3 46.2 46.4 48.0 48.0 53.0 53.1 

Hopland 48.1 48.5 46.3 46.4 48.7 48.7 53.6 53.7 

Cloverdale 47.4 48.2 46.4 46.5 53.7 53.8 53.7 53.8 

Geyserville 46.7 48.5 46.9 47.0 49.7 49.7 54.9 54.9 

Healdsburg 46.0 48.6 47.3 47.3 50.2 50.2 55.7 55.7 

Lower 

Russian River 

Below Dry Creek 45.3 49.1 47.5 47.6 50.2 50.2 55.1 55.1 

Hacienda 44.6 48.5 47.2 47.2 49.9 49.9 54.9 54.9 

Dry Creek 
Upper 43.9 50.6 48.5 48.6 49.2 49.5 51.0 51.8 

Lower 52.2 52.1 48.2 48.2 49.8 49.8 52.9 52.9 

Table 4.3-132. Suitability scores comparing water temperature for upstream migrating steelhead in the Russian River and Dry Creek 
under Baseline Conditions (BC) and the No Project 2 Alternative (NP2).

 Reach 
December January February March 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 4.91 4.91 4.99 4.99 4.96 4.96 4.71 4.71 

Hopland 4.97 4.96 5.00 5.00 4.98 4.98 4.61 4.60 

Cloverdale 4.98 4.97 5.00 5.00 4.98 4.98 4.59 4.59 

Geyserville 4.96 4.96 5.00 5.00 4.94 4.94 4.44 4.44 

 Healdsburg 4.96 4.96 5.00 5.00 4.92 4.92 4.33 4.33 

Lower 

Russian River 

Below Dry Creek 4.95 4.95 5.00 5.00 4.93 4.93 4.42 4.42 

Hacienda 4.98 4.98 5.00 5.00 4.95 4.95 4.45 4.45 

Dry Creek 
Upper 4.89 4.89 4.99 4.99 4.99 4.99 4.93 4.93 

Lower 4.91 4.91 4.99 4.99 4.96 4.96 4.71 4.71 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-194 



 

   
    

 

  
 

 

      

        

        

         

         

         

         

        

 
       

        

 

      

        

        

         

         

         

         

        

 
       

        

 

Fisheries Resources 

Table 4.3- 133.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 

Russian River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

January 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 

Russian River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-195 



 

   
    

 

   
 

 

      

        

       

        

       

       

        

      

 
      

      

 

      

        

       

        

       

       

        

      

 
      

      

Fisheries Resources 

Table 4.3-133.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to upstream migrating 
steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

February 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 

Russian River 

Below Dry Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

March 

Reach

Tolerance Resistance Lethal Total 
% Change 

Location 

BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.01 

Cloverdale 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Geyserville 0.16 0.14 0.03 0.04 0.00 0.00 0.19 0.18 -0.01 

Healdsburg 0.17 0.18 0.05 0.06 0.00 0.00 0.23 0.24 0.02 

Lower 

Russian River 

Below Dry Creek 0.04 0.05 0.00 0.00 0.0 0.00 0.04 0.05 0.01 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-196 



 

   
  

 

 

 

Fisheries Resources 

Impact 4.3-20: Changes in minimum instream flow could substantially affect the 
spawning and egg incubation of steelhead through elevated water temperatures in 
the months December through May in the Russian River (above Cloverdale) and in 
Dry Creek. (Less-than-significant). 

Proposed Project: Modeled monthly mean water temperatures in the Russian River upstream 
of Cloverdale, would be 0.5 to 0.8° F warmer during December, ±0.2° F in January through 
March, and 1.0 to 1.7° F warmer during April (Figure 4.3-14; Table 4.3-134) compared to 
Baseline Conditions. Temperature assessment scores rate near optimal to suitable December 
through March for Baseline Conditions and the Proposed Project, but declined to stressful levels 
during April (Table 4.3-135).  Stressful water temperatures would not occur during the peak 
spawning months from December through February, and modeled to occur ≤3.7% of the time 
during March. During April, water temperature suitability deteriorated for Baseline Conditions 
and the Proposed Project (stressful levels would occur approximately 38 to 50 percent of the 
time under Baseline Conditions and the Proposed Project, respectively) (Table 4.3-136).  
Overall, stressful water temperatures would occur 8 to 16% more often and potentially lethal 
levels modeled to occur 4 to 5% more often as a result of the Proposed Project. Modeled 
stressful water temperatures during the first two weeks of April would occur approximately 16.5 
to 27.5 percent of the time for Baseline Conditions and the Proposed Project, respectively, and 
potentially lethal water temperatures modeled to occur less than 2% of the time for Baseline 
Conditions and the Proposed Project. Modeled water temperatures in Dry Creek would be near 
optimal expect during April in the lower reach where water temperatures deteriorate for Baseline 
Conditions and the Proposed Project (stressful conditions occur approximately 18.5% of the 
time under both Baseline Conditions and the Proposed Project (Table 4.3-136)). Modeled 
elevated water temperatures occur primarily during the last two weeks of April at the end of the 
steelhead egg incubation period, and thus would only affect a small proportion of the spawning 
population. The thermal conditions under Baseline Conditions deteriorate in April and this time 
period is generally unfavorable for egg incubation. In addition, the analysis of applying results 
from modeled surface waters to assess the potential effects of elevated water temperatures to 
developing eggs presents limitations and as discussed in the methodology section, the model 
does not take into account for the intra-gravel water temperatures which tend to be cooler than 
surface temperatures (Magneson 2016). Thus, the Proposed Project would not substantially 
affect the spawning and egg incubation of steelhead through elevated water temperatures in the 
months December through May in the Russian River and in Dry Creek and therefore is 
considered less-than-significant. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-197 



 

   
  

 

 

 

      

          

         

         

 
         

          

 

 

 
      

     

      

      

 
     

     

 

Fisheries Resources 

Table 4.3-134. Suitability scores modeled to occur during the steelhead spawning and egg incubation period in the Russian River and 
Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach Location 

December January February March April 

BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 48.8 49.6 46.2 46.4 48.0 47.9 53.0 53.5 54.0 55.7 

Hopland 48.2 48.8 46.3 46.5 48.7 48.6 53.6 53.8 57.4 58.7 

Cloverdale 47.9 48.4 46.4 46.5 48.9 48.9 53.7 53.9 58.6 59.6 

Dry Creek 
Lower 50.7 50.7 48.5 48.5 49.2 49.2 51.0 50.9 52.6 52.6 

Upper 50.2 50.1 48.2 48.2 49.8 49.8 52.9 52.9 56.6 56.6 

Table 4.3-135. Suitability scores modeled to occur during the steelhead spawning and egg incubation period in the Russian River and 
Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach 
Location 

December January February March April 

BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 4.96 4.93 5.00 5.00 4.99 5.00 4.65 4.57 4.42 3.99 

Hopland 4.97 4.96 5.00 5.00 4.98 4.99 4.55 4.50 3.52 2.91 

Cloverdale 4.98 4.97 5.00 5.00 4.98 4.98 4.53 4.50 3.03 2.51 

Dry Creek 
Lower 4.89 4.90 4.99 4.99 4.99 4.99 4.93 4.93 4.76 4.76 

Upper 4.89 4.90 4.99 4.99 4.99 4.99 4.70 4.70 3.77 3.78 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-198 



 

   
    

 

  

 

 

       

  

       

       

       

 
       

       

 

       
 

  

       

       

       

 
       

       

 

       

  

       

       

       

 
       

       
 

Fisheries Resources 

Table 4.3-136.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to steelhead during the 
spawning and egg incubation period (December through March) in the Russian River and Dry Creek under Baseline Condition and 
Proposed Project. 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

January 

Reach 

Tolerance Resistance Lethal Total 
% Change

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-199 



 

   
  

 

  

 

 

       

         

        

        

 
        

         

       

       

        

        

 
        

         

Fisheries Resources 

Table 4.3-136.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to steelhead during the 
spawning and egg incubation period (November 15 - March) in the Russian River and Dry Creek under Baseline Condition and Proposed 
Project (concluded). 

March 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.69 0.99 0.72 1.45 0.02 0.08 1.44 2.52 1.08 

Hopland 0.75 1.06 1.69 2.49 0.08 0.13 2.52 3.69 1.17 

Cloverdale 0.91 0.99 1.79 2.42 0.09 0.13 2.79 3.54 0.75 

Dry Creek 
Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Upper 0.36 0.37 0.43 0.43 0.00 0.00 0.78 0.79 0.01 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 1.59 2.76 4.77 10.97 0.28 0.99 6.63 14.71 8.08 

Hopland 4.49 5.43 17.82 29.13 2.40 6.13 24.71 40.69 15.98 

Cloverdale 5.28 5.37 27.44 35.43 4.54 9.67 37.26 50.47 13.21 

Dry Creek 
Lower 0.06 0.02 0.01 0.02 0.00 0.00 0.06 0.03 -0.03 

Upper 3.12 3.15 14.04 13.94 1.47 1.46 18.62 18.55 -0.07 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-200 



 

   
  

 

 

Fisheries Resources 

No Project 1 Alternative:  Modeled monthly mean water temperatures would be similar during 
the steelhead spawning and egg incubation period (Figure 4.3-15; Table 4.3-137) compared to 
Baseline Conditions. Temperature assessment scores rate near optimal December through 
February, and suitable during March (Table 4.3-138). However, scores rate near stressful in the 
Cloverdale reach during April. Based on model results, stressful water temperatures would not 
occur during December through February, and rarely (<3.0 percent of the time) during March.  
However, during April, stressful conditions occur approximately 37 percent of the time for 
Baseline Conditions and the No Project 1 Alternative (Table 4.3-139). Modeled water 
temperatures in Dry Creek would be similar to Baseline Conditions with temperature 
assessment scores near optimal throughout the steelhead egg incubation period. The No 
Project 1 Alternative would not affect the spawning and egg incubation of steelhead through 
elevated water temperatures in the months December through May in the Russian River and in 
Dry Creek and therefore, no impacts would occur.  

No Project 2 Alternative:  Modeled monthly mean water temperatures would be up to 0.5° F 
warmer in the Upper Russian River (above Cloverdale) compared to Baseline Conditions during 
the steelhead spawning and egg incubation period (Figure 4.3-16; Table 4.3-140). Temperature 
assessment scores rate near optimal December through February, and suitable during March 
(Table 4.3-141). However, scores rated near stressful in the Cloverdale reach during April (3.03) 
for Baseline Conditions and the No Project 2 Alternative. Based on model results, stressful 
water temperatures do not occur during December through February, and rarely (<3.0 percent 
of the time) during March for Baseline Conditions and the No Project 2 Alternative (Table 4.3
142. However, in April, stressful water conditions were modeled to occur approximately 38 
percent of the time for Baseline Conditions and the No Project 2 Alternative.  Water 
temperatures in Dry Creek would be similar to Baseline Conditions with temperature 
assessment scores near optimal throughout the steelhead upstream migration period. The No 
Project Alternative 2 would not affect the spawning and egg incubation of steelhead through 
elevated water temperatures in the months December through May in the Russian River and in 
Dry Creek and therefore, no impacts would occur.  

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-201 



 

   
    

 

 
 

       

    

     

     

     

 
    

     

 

 
 

      

            

       

        

        

 
       

       

Fisheries Resources 

Table 4.3-137.  Monthly mean water temperatures (°F) modeled to occur during the steelhead spawning and egg incubation period in the 
Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach Location 

December January February March April 

BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian  
River 

Forks 48.8 48.8 46.2 46.2 48.0 48.1 53.0 53.0 54.0 54.0 

Hopland 48.2 48.2 46.3 46.4 48.7 48.7 53.6 53.6 57.4 57.4 

Cloverdale 47.9 47.9 46.4 46.4 48.9 48.9 53.7 53.8 58.6 58.6 

Dry Creek 
Upper 50.7 50.7 48.5 48.5 49.2 49.2 51.0 51.0 52.6 52.6 

Lower 50.2 50.2 48.2 48.2 49.8 49.8 52.9 52.9 56.6 56.6 

Table 4.3-138. Suitability scores comparing water temperature modeled to occur during the steelhead spawning and egg incubation 
period in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach Location

December January February March April 

BC 

NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 4.96 4.96 5.00 5.00 4.99 4.99 4.65 4.65 4.42 4.41 

Hopland 4.97 4.97 5.00 5.00 4.98 4.98 4.55 4.55 3.52 3.52 

Cloverdale 4.98 4.98 5.00 5.00 4.98 4.98 4.53 4.53 3.03 3.03 

Dry Creek 
Upper 4.89 4.88 4.99 4.99 4.99 4.99 4.93 4.93 4.76 4.76 

Lower 4.89 4.88 4.99 4.99 4.99 4.99 4.70 4.69 3.77 3.77 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-202 



 

   
    

 

  

 

 

    

      

     

       

      

 
     

       

 

    
 

      

     

       

      

 
     

       

Fisheries Resources 

Table 4.3-139.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to spawning steelhead and 
egg incubation, December through March, in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). 

January 

Reach  
Tolerance Resistance Lethal Total 

% Change 
Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Reach  
Tolerance Resistance Lethal Total 

% Change 
Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-203 



 

   
  

 

  

 

 

    
 

      

     

       

      

      

        

     

      

         

        

        

 
         

        

Fisheries Resources 

Table 4.3-139.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to spawning steelhead and 
egg incubation, December through March, in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 
Alternative (NP1). 

March 

Reach  
Tolerance Resistance Lethal Total 

% Change 
Location BC NP1 BC NP1 BC NP1 BC NP1 

Russian 
River 

Forks 0.69 0.69 0.72 0.72 0.02 0.02 1.44 1.44 0.00 

Hopland 0.75 0.75 1.69 1.70 0.08 0.08 2.52 2.53 0.01 

Cloverdale 0.91 0.90 1.79 1.80 0.09 0.09 2.79 2.79 0.00 

Dry Creek Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.36 0.44 0.43 0.50 0.00 0.00 0.78 0.93 0.15 

April 

Reach  
Tolerance Resistance Lethal Total 

% Change 
Location BC NP1 BC NP1 BC NP1 BC NP1 

Russian 
River 

Forks 1.59 1.59 4.77 4.77 0.28 0.28 6.63 6.63 0.00 

Hopland 4.49 4.50 17.82 17.86 2.40 2.40 24.71 24.76 0.05 

Cloverdale 5.28 5.26 27.44 27.49 4.54 4.56 37.26 37.32 0.06 

Dry Creek 
Upper 0.06 0.02 0.01 0.01 0.00 0.00 0.06 0.03 -0.03 

Lower 3.12 3.11 14.04 14.16 1.47 1.51 18.62 18.77 0.15 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-204 



 

   
    

 

 
 

 
     

     

       

        

        

 
       

      

 

 

 
     

     

    

     

     

 
    

    

Fisheries Resources 

Table 4.3-140.  Monthly mean water temperatures (°F) modeled to occur during the steelhead spawning and egg incubation period in 
Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach 
December January February March April 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Russian 
River 

Forks 48.8 49.3 46.2 46.4 48.0 48.0 53.0 53.1 54.0 54.1 

Hopland 48.2 48.7 46.3 46.4 48.7 48.7 53.6 53.7 57.4 57.5 

Cloverdale 47.9 48.3 46.4 46.5 48.9 48.9 53.7 53.8 58.6 58.7 

Dry Creek 
Upper 50.7 50.6 48.5 48.6 49.2 49.5 51.0 51.8 52.6 52.6 

Lower 50.2 50.1 48.2 48.2 49.8 49.8 52.9 52.9 56.6 56.6 

Table 4.3-141. Suitability scores comparing water temperature for steelhead spawning and egg incubation period modeled to occur in 
the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project Alternative (NP2). 

Reach 
December January February March April 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Russian 
River 

Forks 4.96 4.94 5.00 5.00 4.99 4.99 4.65 4.64 4.42 4.38 

Hopland 4.97 4.96 5.00 5.00 4.98 4.98 4.55 4.55 3.52 3.47 

Cloverdale 4.98 4.97 5.00 5.00 4.98 4.98 4.53 4.53 3.03 2.97 

Dry Creek 
Upper 4.89 4.89 4.99 4.99 4.99 4.99 4.93 4.93 4.76 4.76 

Lower 4.89 4.89 4.99 4.99 4.99 4.99 4.70 4.70 3.77 3.77 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-205 



 

   
  

 

  
 

 

 
    

        

         

        

        

 
         

        

 

 
    

        

         

        

        

 
         

        

 

 
    

        

         

        

        

 
         

        

Fisheries Resources 

Table 4.3-142.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to steelhead spawning and 
egg incubation in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

December 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP1 

Russian River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

January 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP1 

Russian River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

February 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP1 

Russian River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-206 



 

   
  

 

  
 

 

 
    

       

      

       

      

 
      

       

 
    

       

      

        

        

 
      

        

Fisheries Resources 

Table 4.3-142.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to steelhead spawning and 
egg incubation in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

March 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP1 

Russian 
River 

Forks 0.69 0.69 0.72 0.72 0.02 0.02 1.44 1.44 0.00 

Hopland 0.75 0.80 1.69 1.79 0.08 0.09 2.52 2.68 0.16 

Cloverdale 0.91 0.93 1.79 1.94 0.09 0.10 2.79 2.97 0.18 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.36 0.37 0.43 0.43 0.00 0.00 0.78 0.79 0.01 

April 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP1 

Russian 
River 

Forks 1.59 1.59 4.77 5.18 0.28 0.30 6.63 7.08 0.45 

Hopland 4.49 4.50 17.82 19.01 2.40 2.47 24.71 25.97 1.26 

Cloverdale 5.28 5.40 27.44 28.57 4.54 4.89 37.26 38.85 1.59 

Dry Creek 
Upper 0.06 0.02 0.01 0.01 0.00 0.00 0.06 0.03 -0.03 

Lower 3.12 3.12 14.04 14.05 1.47 1.45 18.62 18.61 -0.01 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-207 



 

  
  

 

 

Fisheries Resources 

Impact 4.3-21: Changes in minimum instream flow could substantially affect the 
rearing habitat for juvenile steelhead through elevated water temperatures in the 
months April through November in the Russian River (above Cloverdale) and in 
Dry Creek. (Beneficial)  

Proposed Project:  Modeled water temperatures in the Russian River between the Forks and 
Cloverdale would be approximately 1 to 3° F higher April through June, and approximately 2 to 
9° F cooler August through October (Figure 4.3-14; Table 4.3-143) compared to Baseline 
Conditions. Although temperatures would be warmer under the Proposed Project during the 
April through June timeframe, temperature assessment scores exceed 4.0 (“suitable”) except 
during June at Cloverdale (3.78) (Table 4.3-144). However, during the August through October 
timeframe, temperature assessment scores rate higher compared to Baseline Conditions. The 
minimum suitability score for Baseline Conditions rate 3.07 (Cloverdale) compared to 3.78 in 
June under the Proposed Project.  The occurrence of stressful water temperatures would be 
rare upstream of Hopland, but modeled to increase under the Proposed Project by 9 to 13 
percent in May and June, but declined by up to 40 to 45 percent in September, compared to 
Baseline Conditions (Table 4.3-145). In Dry Creek, modeled water temperatures would be near 
optimal throughout the juvenile steelhead rearing period. The primary difference between 
Baseline Conditions and the Proposed Project; peak temperatures would be delayed 
approximately one month and cooler under the Proposed Project. This would result in an 
improvement in habitat conditions for rearing juvenile steelhead in the Russian River and Dry 
Creek and therefore the Proposed Project would provide a habitat benefit upstream of 
Cloverdale in the months April through November. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-208 



 

   
  

 

 

         

          

            

           

           

          

 

 

         

           

           

          

 
           

           

Fisheries Resources 

Table 4.3-143. Monthly mean water temperatures (°F) modeled to occur during the juvenile steelhead rearing period in the Russian River 
and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach 

April May June July August September October November 

Location BC PP BC PP BC PP BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 54.0 55.7 52.8 54.5 52.7 51.9 54.9 51.6 59.8 53.5 65.8 57.0 65.7 61.9 57.4 58.3 

Hopland 57.4 58.7 58.8 61.6 59.9 61.3 61.2 60.6 63.6 60.1 66.9 60.7 65.1 61.9 56.3 56.9 

Cloverdale 58.6 59.6 61.6 64.2 63.6 65.6 64.8 65.4 65.9 64.0 67.6 62.9 64.8 62.0 55.7 56.0 

Dry 
Creek 

Upper 52.7 52.7 53.9 53.9 54.1 54.0 54.0 53.9 54.0 54.0 54.0 53.9 53.9 54.0 53.2 53.3 

Lower 56.6 56.6 59.8 59.8 61.4 61.2 61.2 60.8 60.2 59.8 58.8 58.2 56.8 56.7 53.8 53.9 

Table 4.3-144. Suitability scores comparing water temperature suitability in the Russian River and Dry Creek during the juvenile 
steelhead period under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach 

April May June July August September October November 

Location BC PP BC PP BC PP BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.73 5.00 3.46 4.97 3.71 4.51 4.95 4.94 

Hopland 4.97 4.92 4.88 4.62 4.78 4.62 4.64 4.75 4.18 4.83 3.24 4.77 3.90 4.63 4.97 4.97 

Cloverdale 4.93 4.87 4.65 4.16 4.28 3.78 4.01 3.87 3.65 4.29 3.07 4.51 3.99 4.66 4.98 4.99 

Dry Creek 
Upper 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 

Lower 4.98 4.98 4.84 4.81 4.61 4.48 4.65 4.64 4.80 4.85 4.94 4.96 4.96 4.96 4.96 4.96 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-209 



 

 

   
  

 

 
 

       

         

        

        

 
         

        

 

  
 

     

         

        

        

 
         

        

 

  
 

     

         

        

        

 
         

        

Fisheries Resources 

Table 4.3-145.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile 
steelhead in the Russian River and Dry Creek under Baseline Condition and the Proposed Project. 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.05 0.15 0.00 0.00 0.00 0.00 0.05 0.15 0.10 

Cloverdale 0.22 0.37 0.00 0.00 0.00 0.00 0.22 0.37 0.14 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.09 0.23 0.02 0.02 0.00 0.00 0.10 0.25 0.15 

Hopland 1.03 3.82 0.10 0.42 0.00 0.00 1.13 4.20 3.11 

Cloverdale 3.05 11.25 0.39 1.40 0.02 0.07 3.46 12.71 9.25 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.25 0.49 0.03 0.03 0.00 0.00 0.28 0.52 0.24 

June 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.19 0.02 0.15 0.00 0.02 0.00 0.36 0.02 -0.34 

Hopland 1.83 4.10 0.41 0.60 0.18 0.02 2.42 4.72 2.30 

Cloverdale 8.09 18.74 1.75 3.93 0.42 0.48 10.27 23.15 12.88 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.92 6.96 0.14 0.19 0.00 0.02 3.06 7.17 4.11 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-210 



 

   
  

 

  

 

      

  

       

        

        

 
       

       

       

       

        

        

 
       

       

 

       

        

        

        

 
       

       

Fisheries Resources 

Table 4.3-145.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile steelhead 
in the Russian River and Dry Creek under Baseline Condition and the Proposed Project. 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.03 0.00 0.63 0.00 0.66 0.00 -0.66 

Hopland 2.82 1.70 0.33 0.10 0.58 0.01 3.73 1.81 -1.93 

Cloverdale 13.76 17.12 1.94 1.84 0.69 0.09 16.39 19.06 2.67 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.05 3.23 0.02 0.04 0.00 0.00 2.08 3.27 1.19 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 2.33 0.00 0.21 0.00 0.00 0.00 2.54 0.00 -2.54 

Hopland 11.99 0.62 1.75 0.00 0.18 0.00 13.92 0.62 -13.30 

Cloverdale 23.39 7.14 4.00 0.41 0.39 0.00 27.78 7.56 -20.22 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.18 0.14 0.00 0.00 0.00 0.00 0.18 0.14 -0.04 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 39.34 0.00 3.58 0.00 0.00 0.00 42.92 0.00 -42.92 

Hopland 36.03 0.76 9.88 0.03 0.44 0.00 46.35 0.79 -45.56 

Cloverdale 39.11 3.54 11.72 0.17 0.53 0.00 51.35 3.71 -47.65 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 -0.01 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-211 



 

   
  

 

  
 

 

       

        

        

        

 
       

       

       

       

       

       

 
       

       
 

Fisheries Resources 

Table 4.3-145.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile 
steelhead in the Russian River and Dry Creek under Baseline Condition and the Proposed Project. 

October 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 20.94 1.90 1.23 0.00 0.00 0.00 22.17 1.59 -20.58 

Hopland 16.21 1.22 1.72 0.02 0.15 0.00 18.08 1.24 -16.84 

Cloverdale 13.58 1.35 1.64 0.01 0.14 0.00 15.37 1.36 -14.01 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-212 



 

   
  

 

 

 

 

Fisheries Resources 

No Project 1 Alternative:  Modeled monthly mean water temperatures between the Forks and 
Cloverdale would be essentially the same as Baseline Conditions during the juvenile steelhead 
rearing period (April through November) (Figure 4.3-15; Table 4.3-146).  Temperature 
assessment scores rate suitable to optimal through July, with lower scores occurring between 
August and October for Baseline Conditions and the No Project 1 Alternative (Table 4.3-147).  
Minimum scores occur during September (3.07) at Cloverdale. Modeled stressful water 
temperatures rarely occur prior to August for Baseline Conditions and the No Project 1 
Alternative, but occur (equally) up to 40 to 50 percent of the time between the Forks and 
Cloverdale during September (Table 4.3-148). In Dry Creek, temperatures assessment scores 
rate near optimal throughout the juvenile steelhead juvenile period. The No Project 1 Alternative 
would not affect the rearing habitat for juvenile steelhead through elevated water temperatures 
in the months April through November in the Russian River (above Cloverdale) and in Dry 
Creek and therefore, no impacts would occur. 

No Project 2 Alternative: Modeled monthly mean water temperatures in the Russian River 
between the Forks and Cloverdale would be approximately 1.7° F higher April through June, 
and approximately 1 to 5° F cooler August through October (Figure 4.3-16; Table 4.3-149) 
compared to Baseline Conditions.  Although temperatures would be warmer during the April 
through June timeframe, temperature assessment scores exceed 4.0 (“suitable”) under the No 
Project 2 Alternative except during June at Cloverdale (3.96). However, during the August 
through October timeframe, temperature assessment scores under the No Project 2 Alternative 
rate higher compared to Baseline Conditions. Temperature assessment scores decline to 3.07 
at Cloverdale, while the lowest score modeled to occur under the No Project 2 Alternative was 
3.96 (Table 4.3-150).  The occurrence of stressful water temperatures would increase under the 
No Project 2 Alternative by 4 to 6 percent May through June, but declined by up to 32 to 35 
percent in September (Table 4.3-151). In Dry Creek, water temperatures were modeled to be 
near optimal and temperature assessment scores exceed suitable throughout the juvenile 
steelhead juvenile period.  The No Project 2 Alternative improves habitat conditions in the 
months April through November in the Russian River for juvenile steelhead rearing in the Upper 
Russian River above Cloverdale and would not affect the rearing habitat for juvenile steelhead 
through elevated water temperatures in Dry Creek and therefore, no impacts would occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-213 



 

   
  

 

  
 

      

           

         

         

         

          

        
 

 

       

            

       

       

      

      

     

  

Fisheries Resources 

Table 4.3-146.  Monthly mean water temperatures (°F) modeled to occur during the steelhead juvenile rearing period in the Russian 
River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach  

April May June July August September October November 

Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 54.0 54.0 52.8 52.8 52.7 52.7 54.9 54.9 59.8 59.7 65.8 65.7 65.7 65.7 57.4 57.5 

Hopland 57.4 57.4 58.8 58.8 59.9 59.9 61.2 61.3 63.6 63.5 66.9 66.8 65.1 65.1 56.3 56.3 

Cloverdale 58.6 58.6 61.6 61.6 63.6 63.6 64.8 64.8 65.9 65.9 67.6 67.6 64.8 64.8 55.7 55.7 

Dry 
Creek 

Upper 52.6 52.6 53.9 53.8 54.1 54.0 54.0 53.9 54.0 54.0 54.0 53.9 53.9 54.0 53.2 53.3 

Lower 56.7 56.7 59.8 59.8 61.4 61.2 61.2 60.8 60.2 59.8 58.8 58.2 56.8 56.7 53.8 53.9 

Table 4.3-147. Suitability scores comparing water temperature modeled to occur during the steelhead juvenile rearing period in the 
Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach  

April May June July August September October November 

Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 

River 

Forks 5.00 5.00 4.99 4.99 4.98 4.98 4.97 4.97 4.73 4.73 3.46 3.46 3.71 3.71 4.95 4.95 

Hopland 4.97 4.96 4.88 4.88 4.78 4.78 4.64 4.64 4.18 4.18 3.24 3.24 3.90 3.90 4.97 4.97 

Cloverdale 4.93 4.93 4.65 4.65 4.28 4.28 4.01 4.00 3.65 3.65 3.07 3.07 3.99 3.99 4.98 4.98 

Dry 
Creek 

Upper 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 

Lower 4.98 4.98 4.84 4.84 4.61 4.64 4.65 4.70 4.80 4.84 4.94 4.98 4.98 4.98 4.98 4.98 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-214 



 

   
  

 

 
 

 

     

        

       

        

        

 
       

        

  

     
 

      

        

        

 
       

        

  

     
 

        

       

        

        

 
       

        

Fisheries Resources 

Table 4.3-148.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile 
steelhead in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach 

April 

Location 

Tolerance Resistance Lethal Total 
% Change 

BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.05 0.05 0.00 0.00 0.00 0.00 0.05 0.05 0.00 

Cloverdale 0.22 0.22 0.00 0.00 0.00 0.00 0.22 0.22 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.09 0.09 0.02 0.02 0.00 0.00 0.1 0.11 0.00 

Hopland 1.03 1.03 0.10 0.10 0.00 0.00 1.13 1.13 0.00 

Cloverdale 3.05 3.06 0.39 0.39 0.02 0.02 3.46 3.48 0.02 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.25 0.22 0.03 0.01 0.00 0.00 0.28 0.23 -0.05 

Reach 

June 

Location 

Tolerance Resistance Lethal Total 
% Change 

BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.19 0.19 0.15 0.15 0.02 0.02 0.36 0.36 0.00 

Hopland 1.83 1.83 0.41 0.41 0.18 0.18 2.42 2.42 0.00 

Cloverdale 8.09 8.10 1.75 1.76 0.42 0.42 10.27 10.27 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.29 2.51 0.14 0.13 0.00 0.00 3.06 2.64 -0.42 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-215 



 

   
  

 

  
 

 

 

    

        

        

         

        

          

        

 

    
 

        

          

         

         

          

         

 

 

    
 

        

         

         

         

          

         

Fisheries Resources 

Table 4.3-148.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile 
steelhead in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 0.00 0.00 0.03 0.03 0.63 0.63 0.66 0.766 0.00 

Hopland 2.82 2.83 0.33 0.33 0.58 0.58 3.74 3.74 0.01 

Cloverdale 13.76 13.82 1.94 1.94 0.69 0.69 16.39 16.46 0.07 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.05 1.90 0.02 0.01 0.00 0.00 2.08 1.91 -0.17 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 2.33 2.33 0.21 0.21 0.00 0.00 2.54 2.54 0.00 

Hopland 11.99 12.02 1.75 1.75 0.18 0.18 13.92 13.94 0.02 

Cloverdale 23.39 23.42 4.00 4.00 0.39 0.39 27.78 27.81 0.03 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.18 0.16 6.92 5.49 0.00 0.00 7.10 5.65 -1.45 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

Forks 39.34 39.32 3.58 3.58 0.00 0.00 42.92 42.90 0.02 

Hopland 36.03 36.05 9.88 9.88 0.44 0.45 46.35 46.38 0.00 

Cloverdale 39.11 39.12 11.72 11.71 0.53 0.53 51.35 51.35 0.00 

Dry 

Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 -0.01 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-216 



 

   
  

 

  
 

 

 

    

       

 
 

 

        

        

        

 
 

         

        

 
    

 
       

 
 

 

         

        

        

 
 

         

        

Fisheries Resources 

Table 4.3-148.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to rearing juvenile 
steelhead in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

October 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 20.94 20.94 1.23 1.23 0.00 0.00 22.17 22.17 0.00 

Hopland 16.21 16.20 1.72 1.73 0.15 0.15 18.08 18.08 0.00 

Cloverdale 13.58 13.61 1.64 1.64 0.14 0.14 15.37 15.39 0.02 

Dry 
Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.04 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 

November 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry 
Creek 

Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-217 



 

 

   
  

 

 
 

  
 

     

       

 
 

           

             

             

 
            

            

 

 

  
 

     

        

 
 

            

            

            

 
            

            

 

Fisheries Resources 

Table 4.3-149.  Monthly mean water temperatures (°F) modeled to occur in Upper Russian River and Dry Creek under Baseline 
Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach 

April May June July August September October November 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 54.0 54.1 52.8 53.8 52.7 52.2 54.9 53.0 59.8 56.1 65.8 60.8 65.7 63.9 57.4 58.0 

Hopland 57.4 57.5 58.8 60.6 59.9 60.8 61.2 60.8 63.6 61.5 66.9 63.2 65.1 63.6 56.3 56.8 

Cloverdale 58.6 58.7 61.6 63.2 63.6 64.8 64.8 65.1 65.9 64.6 67.6 64.7 64.8 63.4 55.7 56.1 

Dry Creek 
Upper 52.7 52.7 53.9 56.6 54.1 57.2 54.0 53.9 54.0 54.0 54.0 53.9 53.9 54.0 53.2 53.3 

Lower 56.6 56.6 59.8 59.8 61.4 61.6 61.2 60.8 60.2 59.8 58.8 58.2 56.8 56.7 53.8 53.9 

Table 4.3-150. Suitability scores comparing water temperature for juvenile steelhead rearing period modeled to occur in the Russian 
River and Dry Creek under Baseline Conditions (BC) and the No Project Alternative (NP2). 

Reach 

April May June July August September October November 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.73 4.95 3.46 4.48 3.71 4.10 4.95 4.94 

Hopland 5.00 5.00 4.88 4.75 4.78 4.71 4.64 4.72 4.18 4.63 3.24 4.21 3.90 4.26 4.97 4.97 

Cloverdale 4.93 4.93 4.65 4.38 4.28 4.01 4.01 3.96 3.65 4.09 3.07 3.97 3.99 4.33 4.98 4.98 

Dry Creek 
Upper 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 

Lower 4.98 4.98 4.84 4.84 4.61 4.60 4.65 4.66 4.80 4.83 4.94 4.96 4.96 4.96 4.96 4.96 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-218 



 

   
  

 

   
 

  
 

     

        

       

       

       

 
       

      

 

  
 

     

        

       

       

       

 
       

      

 

  
 

     

        

       

       

        

 
       

      

Fisheries Resources 

Table 4.3-151.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile steelhead 
rearing in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.09 0.16 0.02 0.02 0.00 0.00 0.10 0.18 0.08 

Hopland 1.03 1.85 0.10 0.18 0.00 0.00 1.13 2.02 0.89 

Cloverdale 3.05 6.98 0.39 0.74 0.02 0.02 3.46 7.73 4.27 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.25 0.28 0.03 0.02 0.00 0.00 0.28 0.30 0.02 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.19 0.02 0.15 0.00 0.02 0.00 0.36 0.02 -0.34 

Hopland 1.83 2.80 0.41 0.26 0.18 0.02 2.42 3.08 0.67 

Cloverdale 8.09 13.86 1.75 2.54 0.42 0.27 10.27 16.67 6.40 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.92 2.95 0.14 0.14 0.00 0.00 3.06 3.08 0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-219 



 

   
  

 

   
 

 

 

     

        

       

        

        

 
       

      

  
 

     

        

       

        

        

 
       

      

 

  
 

     

        

        

        

        

 
       

      

Fisheries Resources 

Table 4.3-151.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile steelhead 
rearing in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP1 

Upper 
Russian 
River 

Forks 0.00 0.00 0.03 0.00 0.63 0.00 0.66 0.00 -0.66 

Hopland 2.82 1.89 0.33 0.26 0.58 0.01 3.73 2.16 -1.57 

Cloverdale 13.76 14.7 1.94 1.63 0.69 0.15 16.39 16.50 0.12 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 2.05 1.85 0.02 0.02 0.0 0.00 2.08 1.87 -0.20 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP1 

Upper 
Russian 
River 

Forks 2.33 0.64 0.21 0.00 0.00 0.00 2.54 0.64 -1.90 

Hopland 11.99 3.57 1.75 0.51 0.18 0.03 13.92 4.11 -9.81 

Cloverdale 23.39 11.79 4.00 1.53 0.39 0.11 27.78 13.43 -14.35 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP1 

Upper 
Russian 
River 

Forks 39.34 6.08 3.58 1.22 0.00 0.00 42.92 7.31 -35.61 

Hopland 36.03 11.81 9.88 1.98 0.44 0.08 46.35 13.88 -32.48 

Cloverdale 39.11 16.53 11.72 2.51 0.53 0.07 51.35 19.11 -32.24 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.18 0.13 0.00 0.00 0.00 0.00 0.18 0.13 -0.05 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-220 



 

   
  

 

   

 

  
 

     

        

        

        

        

 
       

      

  
 

     

        

       

       

       

 
       

      

Fisheries Resources 

Table 4.3-151.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to juvenile steelhead 
rearing in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

October 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 20.94 8.35 1.23 0.46 0.00 0.00 22.17 8.82 -13.3 

Hopland 16.21 8.01 1.72 0.49 0.1 0.00 18.08 8.50 -9.58% 

Cloverdale 13.58 6.66 1.64 0.45 0.14 0.00 15.37 7.12 -8.25 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 
Russian 
River 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-221 
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Impact 4.3-22: Changes in minimum instream flow could substantially affect the 
emigrating steelhead smolts through elevated water temperatures in the months 
March through May in the Russian River and in Dry Creek. (No Impact)  

Proposed Project:  Modeled monthly mean water temperatures in the Upper Russian River 
would be up to 2.8° F warmer in May compared to Baseline Conditions (Figure 4.3-14; Table 
4.3-152). However, downstream of the confluence of Dry Creek, water temperatures are within 
0.3° F between Baseline Conditions and the Proposed Project.  Temperature assessment 
scores range from over 4.0 (suitable) upstream of Cloverdale in March to 0.51 at Healdsburg in 
May (Table 4.3-153).  In the Lower Russian River (below the confluence with Dry Creek), 
temperature assessment scores range from 3.74 at Hacienda during March, to 0.84 during May 
for Baseline Conditions and the Proposed Project. Modeled stressful water temperatures at 
Hacienda occur from 24.10 (March) to 99.98 (May) percent of the time under both Baseline 
Conditions and the Proposed Project (Table 4.3-154).  Although the Proposed Project would 
increase the occurrence of stressful water temperatures in the Upper Russian River in May, the 
occurrence of stressful water temperatures was essentially unchanged in the Lower Russian 
River. In upper Dry Creek, temperature assessment scores rate near optimal for emigrating 
steelhead smolts; however, in the lower reach of Dry Creek, temperature assessment scores 
decline from suitable in March to stressful in May under Baseline Conditions and the Proposed 
Project. The Proposed Project would not affect the emigrating steelhead smolts through 
elevated water temperatures in the months March through May in the Russian River and in Dry 
Creek and therefore, no impacts would occur. 

No Project 1 Alternative: Modeled monthly mean water temperatures would be similar to 
Baseline Conditions during the March through May steelhead smolt emigration season (Figure 
4.3-15; Table 4.3-155). Temperature assessment scores for emigrating steelhead smolts range 
from over 4.0 (suitable) upstream of Cloverdale in March to 0.65 at Healdsburg in May for 
Baseline Conditions and the No Project 1 Alternative (Table 4.3-156).  In the Lower Russian 
River (below the confluence with Dry Creek), temperature assessment scores range from 3.74 
at Hacienda in March, to 0.88 in May. Modeled stressful water temperatures at Hacienda occur 
from approximately 24.10 (March) to 99.97 (May) percent of the time for Baseline Conditions 
and the No Project 1 Alternative (Table 4.3-157).  Overall, the No Project 1 Alternative would 
increase the occurrence of stressful water temperatures in the Lower Russian River by ± 0.11 
percent relative to Baseline Conditions.  In upper Dry Creek, temperature assessment scores 
rate suitable to near optimal for emigrating steelhead smolts; however, in the lower reach of Dry 
Creek, temperature assessment scores decline from suitable in March to stressful in May under 
both Baseline Conditions and the No Project 1 Alternative. The No Project 1 Alternative would 
not affect the emigrating steelhead smolts through elevated water temperatures in the months 
March through May in the Russian River and in Dry Creek and therefore, no impacts would 
occur. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-222 



 

   
  

 

 
 

  

   

   

    

    

    

 
   

    

 
   

   

 

 

 

 

  

   

    

     

    

    

 
    

     

 
    

    

 

Fisheries Resources 

Table 4.3-152. Monthly mean water temperatures (°F) during the steelhead smolt emigration period 
in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project. 

Reach 

March April May 

Location BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 53.0 53.5 54.0 55.7 52.8 54.5 

Hopland 53.6 53.8 57.4 58.7 58.8 61.6 

Cloverdale 53.7 53.9 58.6 59.6 61.6 64.2 

Geyserville 54.9 55.0 60.8 64.6 65.7 67.8 

Healdsburg 55.7 55.7 62.3 62.8 68.3 69.6 

Lower 
Russian 
River 

Below Dry 
Creek 

55.1 55.1 61.0 61.2 65.9 66.2 

Hacienda 54.9 54.9 61.2 61.3 66.5 66.8 

Dry Creek 
Upper 51.0 50.9 52.7 52.7 53.9 54.1 

Lower 52.9 52.9 56.6 56.6 59.8 60.1 

Table 4.3-153. Suitability scores comparing water temperature suitability in the Russian River and 
Dry Creek during the steelhead smolt emigration period (April through May) under Baseline 
Conditions (BC) and the Proposed Project. 

Reach 

March April May 

Location BC PP BC PP BC PP 

Upper 
Russian 
River 

Forks 4.31 4.16 4.03 3.45 4.45 3.91 

Hopland 4.15 4.06 2.88 2.44 2.44 1.72 

Cloverdale 4.11 4.05 2.46 2.19 1.68 1.22 

Geyserville 3.74 3.70 1.91 1.76 1.02 0.74 

Healdsburg 3.47 3.45 1.59 1.51 0.65 0.51 

Lower 
Russian 
River 

Below Dry 
Creek 

3.68 3.67 1.86 1.82 0.97 0.92 

Hacienda 3.74 3.73 1.79 1.76 0.87 0.84 

Dry Creek 
Upper 4.90 4.90 4.56 4.56 4.16 4.09 

Lower 4.42 4.42 3.17 3.17 2.12 2.06 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-223 



 

  
  

 

 

 

 

       
  

          

         

        

        

 
 

      

       

          

        

       
  

          

        

        

        

 
 

      

       

          

       

Fisheries Resources 

Table 4.3-154.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed 
stressful to rearing steelhead smolts in the Russian River and Dry Creek under Baseline 
Conditions (BC) and the Proposed Project. 

March 

Reach 

Tolerance Resistance Lethal Total % 
Change Location BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

Forks 6.93 7.31 2.24 2.46 0.00 0.00 9.17 9.77 0.60 

Hopland 9.04 9.23 3.69 3.93 0.00 0.00 12.73 13.16 0.43 

Cloverdale 9.83 10.10 3.92 4.01 0.00 0.00 13.75 14.11 0.36 

Geyserville 13.63 13.73 11.32 11.54 0.00 0.00 24.95 25.27 0.33 

Healdsburg 16.88 16.86 16.69 16.90 0.00 0.00 33.57 33.76 0.19 

Lower 

Russian 
River 

Below Dry 
Creek 

14.79 14.77 11.63 11.74 0.00 0.00 26.42 26.51 0.09 

Hacienda 15.88 15.78 8.33 8.34 0.00 0.00 24.21 24.12 -0.09 

Dry 
Creek 

Upper 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Lower 4.90 4.90 1.50 1.48 0.00 0.00 6.40 6.39 -0.01 

April 

Reach 

Tolerance Resistance Lethal Total % 
Change Location BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

Forks 9.43 9.60 8.26 8.85 0.00 0.00 17.69 18.45 0.76 

Hopland 22.73 23.34 29.32 30.81 0.00 0.00 52.05 54.15 2.10 

Cloverdale 23.96 23.73 43.24 45.01 0.00 0.00 67.20 68.73 1.54 

Geyserville 18.15 17.72 65.71 66.51 0.00 0.00 83.86 84.24 0.38 

Healdsburg 12.53 12.28 79.07 79.40 0.00 0.00 91.60 91.68 0.08 

Lower 

Russian 
River 

Below Dry 
Creek 

16.41 16.26 69.50 69.71 0.00 0.00 85.91 85.97 0.06 

Hacienda 13.81 13.70 75.03 75.11 0.00 0.00 88.85 88.81 -0.03 

Dry 
Creek 

Upper 1.51 1.48 0.11 0.08 0.00 0.00 1.63 1.56 -0.06 

Lower 18.82 18.84 22.25 22.26 0.00 0.00 41.07 41.10 0.02 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-224 
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Table 4.3-154.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed 
stressful to rearing steelhead smolts in the Russian River and Dry Creek under Baseline 
Conditions (BC) and the Proposed Project. 

May 

Reach 

Tolerance Resistance Lethal Total % 
Change Location BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

Forks 3.30 7.09 4.86 8.21 0.00 0.00 8.16 15.30 7.14 

Hopland 22.36 17.63 45.52 65.80 0.00 0.00 67.88 83.43 15.55 

Cloverdale 14.82 7.21 77.30 90.35 0.02 0.02 92.13 97.58 5.45 

Geyserville 3.27 1.40 94.12 94.14 2.04 4.24 99.43 99.78 0.35 

Healdsbur 
g 

0.23 0.16 95.65 92.79 4.12 7.04 100.0 100.0 0.00 

Lower 

Russian 
River 

Below Dry 
Creek 

1.35 1.37 98.23 98.18 0.23 0.26 99.81 99.80 -0.02 

Hacienda 0.19 0.19 99.71 99.70 0.06 0.09 99.97 99.98 0.01 

Dry 
Creek 

Upper 8.24 8.24 0.40 0.37 0.00 0.00 8.64 8.61 -0.03 

Lower 20.81 20.96 56.60 56.41 0.00 0.00 77.41 77.37 -0.05 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-225 
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Table 4.3-155.  Monthly mean water temperatures (°F) modeled to occur during the emigrating 
steelhead smolt season in the Russian River and Dry Creek under Baseline Conditions (BC) and 
the No Project 1 Alternative (NP1). 

Reach Location 

March April May 

BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 53.0 53.0 54.0 54.1 52.8 52.9 

Hopland 53.6 53.6 57.4 57.4 58.8 58.9 

Cloverdale 53.7 53.8 58.6 58.6 61.7 61.7 

Geyserville 54.9 54.9 60.8 60.8 65.7 65.7 

Healdsburg 55.7 55.7 62.3 62.3 68.3 68.3 

Lower 
Russian 
River 

Below Dry 
Creek 

55.1 55.1 55.1 61.0 65.9 65.8 

Hacienda 54.9 54.9 61.2 61.2 66.5 66.5 

Dry Creek 
Upper 51.0 51.0 52.6 52.6 53.9 53.8 

Lower 52.9 52.9 56.7 56.7 59.8 59.8 

Table 4.3-156. Suitability scores comparing water temperature modeled to occur during the 
steelhead juvenile rearing period in the Russian River and Dry Creek under Baseline Conditions 
(BC) and the No Project 1 Alternative (NP1). 

Reach Location 

March April May 

BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 4.31 4.31 4.03 4.03 4.45 4.44 

Hopland 4.15 4.14 2.88 2.87 2.44 2.43 

Cloverdale 4.11 4.11 2.46 2.46 1.68 1.68 

Geyserville 3.74 3.74 1.91 1.91 1.02 1.02 

Healdsburg 3.47 3.47 1.59 1.59 0.65 0.65 

Lower 
Russian 
River 

Below Dry 
Creek 

3.68 3.67 1.86 1.86 0.97 0.98 

Hacienda 3.74 3.74 1.79 1.79 0.87 0.88 

Dry Creek 
Upper 4.90 4.89 4.56 4.56 4.16 4.17 

Lower 4.42 4.41 3.17 3.17 2.12 2.14 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-226 
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Table 4.3-157.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to emigrating steelhead 
smolts in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

March 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 6.93 6.96 2.24 2.24 0.00 0.00 9.17 9.19 0.02 

Hopland 9.04 9.03 3.69 3.71 0.00 0.00 12.73 12.74 0.01 

Cloverdale 9.83 9.85 3.92 3.92 0.00 0.00 13.75 13.78 0.03 

Geyserville 9.83 9.85 3.92 3.92 0.00 0.00 13.75 13.78 0.03 

Healdsburg 16.88 16.90 16.69 16.69 0.00 0.00 33.57 33.58 0.01 

Lower 
Russian River  

Below Dry 
Creek 

14.79 14.77 11.63 11.76 0.00 0.00 26.42 26.53 0.11 

Hacienda 15.88 15.61 8.33 8.49 0.00 0.00 24.21 24.10 -0.11 

Dry Creek 
Upper 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Lower 4.90 4.88 1.50 1.65 0.00 0.00 6.40 6.53 0.13 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 9.43 9.51 8.26 8.26 0.00 0.00 17.69 17.77 0.08 

Hopland 22.73 22.76 29.32 29.45 0.00 0.00 52.05 52.21 0.16 

Cloverdale 23.96 24.04 43.24 43.28 0.00 0.00 67.20 67.32 0.12 

Geyserville 23.96 24.04 43.24 43.28 0.00 0.00 67.20 67.32 0.12 

Healdsburg 12.53 12.50 79.07 79.11 0.00 0.00 91.60 91.61 0.01 

Lower Russian 
River 

Below Dry 
Creek 

16.41 16.41 69.50 69.55 0.00 0.00 85.91 85.96 0.05 

Hacienda 13.81 13.82 75.03 74.99 0.00 0.00 88.85 88.81 -0.03 

Dry Creek 
Upper 1.51 1.51 0.11 0.08 0.00 0.00 1.63 1.59 -0.04 

Lower 18.82 19.04 22.25 22.32 0.00 0.00 41.07 41.36 0.29 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-227 
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Table 4.3-157 (cont.).  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to emigrating 
steelhead smolts in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

May 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

Forks 3.30 3.27 4.86 4.91 0.00 0.00 8.16 8.18 0.02 

Hopland 22.36 22.42 45.52 45.63 0.00 0.00 67.88 68.06 0.18 

Cloverdale 14.82 14.77 77.30 77.40 0.02 0.10 92.13 92.20 0.06 

Geyserville 18.15 18.15 65.71 65.74 0.02 0.10 83.96 93.98 0.02 

Healdsburg 0.23 0.23 95.65 95.65 4.12 4.12 100.00 100.00 0.00 

Lower Russian 
River 

Below Dry 
Creek 

1.35 1.52 98.23 98.08 0.23 0.21 99.81 99.81 0.00 

Hacienda 0.19 0.21 99.71 99.71 0.06 0.05 99.97 99.97 0.00 

Dry Creek 
Upper 8.24 7.93 0.40 0.36 0.40 0.36 9.04 8.64 -0.40 

Lower 20.81 20.76 56.60 56.22 0.00 0.00 77.41 76.99 -0.43 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-228 
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No Project 2 Alternative: Modeled monthly mean water temperatures in the Upper Russian 
River would be similar during March and April, but between 0.9 and 1.7° F warmer in May 
compared to Baseline Conditions (Figure 4.3-16; Table 4.3-158).  In the Lower Russian River, 
modeled water temperatures between Baseline Conditions and the No Project 2 Alternative are 
within 0.2° F. Temperature assessment scores for emigrating steelhead smolts range from over 
4.0 (suitable) upstream of Cloverdale in March to 0.55 at Healdsburg in May (Table 4.3-159).  In 
the Lower Russian River, temperature assessment scores range from 3.74 at Hacienda in 
March, to 0.86 in May for Baseline Conditions and the No Project 2 Alternative.  Modeled 
stressful water temperatures at Hacienda occur from approximately 24.10 (March) to 99.98 
(May) percent of the time for Baseline Conditions and the No Project 2 Alternative (Table 4.3
160). Overall, the No Project 2 Alternative would increase the occurrence of stressful water 
temperatures by less than 0.10 percent relative to Baseline Conditions.  In upper Dry Creek, 
temperature assessment scores rated suitable to near optimal for emigrating steelhead smolts; 
however, in the lower reach of Dry Creek, temperature assessment scores decline from suitable 
in March to stressful in May under Baseline Conditions and the No Project 2 Alternative. The No 
Project 2 Alternative would not affect the emigrating steelhead smolts through elevated water 
temperatures in the months March through May in the Russian River and in Dry Creek and 
therefore, no impacts would occur. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-229 
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Table 4.3-158. Monthly mean water temperatures (°F) modeled to occur during the steelhead 
smolting period in Russian River and Dry Creek under Baseline Conditions (BC) and the No 
Project 2 Alternative (NP2). 

Reach

March May June 

 Location BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 53.0 53.1 54.0 54.1 52.8 53.8 

Hopland 53.6 53.7 57.4 57.6 58.8 60.6 

Cloverdale 53.7 53.8 58.6 58.8 61.7 63.3 

Geyserville 54.9 54.9 60.8 60.9 65.7 67.1 

Healdsburg 55.7 55.7 62.3 62.4 68.3 69.2 

Lower 

Russian River 

Below Dry 
Creek 

55.1 55.1 61.0 61.0 65.9 66.0 

Hacienda 54.9 54.9 61.2 61.2 66.5 66.6 

Dry Creek 
Upper 51.0 51.8 52.7 52.7 53.9 56.6 

Lower 52.9 52.9 56.6 56.6 59.8 59.8 

Table 4.3-159. Suitability scores comparing water temperature for the steelhead smolting period 
modeled to occur in the Russian River and Dry Creek under Baseline Conditions (BC) and the No 
Project Alternative (NP2). 

Reach 

March April May 

Location BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 4.31 4.28 4.03 4.00 4.45 4.13 

Hopland 4.15 4.13 2.88 2.82 2.44 1.95 

Cloverdale 4.11 4.10 2.46 2.43 1.68 1.38 

Geyserville 3.74 3.73 1.91 1.89 1.02 0.83 

Healdsburg 3.47 3.46 1.59 1.58 0.65 0.55 

Lower 

Russian River 

Below Dry Creek 3.68 3.68 1.86 1.85 0.97 0.95 

Hacienda 3.74 3.74 1.79 1.78 0.87 0.86 

Dry Creek 
Upper 4.90 4.90 4.56 4.56 4.16 4.16 

Lower 4.42 4.42 3.17 3.17 2.12 2.12 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-230 
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Table 4.3-160.  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to steelhead smolts in the 
Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2) 

March 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 6.93 7.31 2.24 2.46 0.00 0.00 9.17 9.77 0.60 

Hopland 9.04 9.23 3.69 3.93 0.00 0.00 12.73 13.16 0.43 

Cloverdale 9.83 10.10 3.92 4.01 0.00 0.00 13.75 14.11 0.36 

Geyserville 13.63 13.73 11.32 11.54 0.00 0.00 24.95 25.27 0.33 

Healdsburg 16.88 16.86 16.69 16.90 0.00 0.00 33.57 33.76 0.19 

Lower 

Russian River 

Below Dry Creek 14.79 14.77 11.63 11.74 0.00 0.00 26.42 26.51 0.09 

Hacienda 15.88 15.78 8.33 8.34 0.00 0.00 24.2 24.1 -0.09 

Dry Creek 
Upper 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.00 

Lower 4.90 4.90 1.50 1.48 0.00 0.00 6.40 6.39 0.00 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 9.43 9.60 8.26 8.85 0.00 0.00 17.69 18.45 0.76 

Hopland 22.73 23.34 29.32 30.81 0.00 0.00 52.05 54.15 2.10 

Cloverdale 23.96 23.73 43.24 45.01 0.00 0.00 67.20 68.73 1.54 

Geyserville 18.15 17.72 65.71 66.51 0.00 0.00 83.86 84.24 0.38 

Healdsburg 12.53 12.28 79.07 79.40 0.00 0.00 91.60 91.68 0.08 

Lower 

Russian River 

Below Dry Creek 16.41 16.26 69.50 69.71 0.00 0.00 85.91 85.97 0.06 

Hacienda 13.81 13.70 75.03 75.11 0.00 0.00 88.85 88.81 -0.03 

Dry Creek 
Upper 1.51 1.48 0.11 0.08 0.00 0.00 1.63 1.56 -0.06 

Lower 18.82 18.84 22.25 22.26 0.00 0.00 41.07 41.10 0.02 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-231 
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Table 4.3-160 (continued).  Frequency of occurrence of water temperatures modeled to exceed criteria deemed stressful to steelhead 
smolts in the Upper Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2) 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

Forks 3.30 7.09 4.86 8.21 0.00 0.00 8.16 15.30 7.14 

Hopland 22.36 17.63 45.52 65.80 0.00 0.00 67.88 83.43 15.55 

Cloverdale 14.82 7.21 77.30 90.35 0.02 0.02 92.13 97.58 5.45 

Geyserville 3.27 1.40 94.12 94.14 2.04 4.24 99.43 99.78 0.35 

Healdsburg 0.23 0.16 95.65 92.79 4.12 7.04 100.00 100.00 0.00 

Lower 

Russian River 

Below Dry Creek 1.35 1.37 98.23 98.18 0.23 0.26 99.81 99.80 -0.02 

Hacienda 0.19 0.19 99.71 99.70 0.06 0.09 99.97 99.98 0.01 

Dry Creek 
Upper 8.24 8.24 0.40 0.37 0.00 0.00 8.64 8.61 -0.03 

Lower 20.81 20.96 56.60 56.41 0.00 0.00 77.41 77.37 -0.05 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-232 
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Dissolved Oxygen Discussion 

Reservoir stratification 
Releases from Lake Mendocino and Lake Sonoma can have a profound effect on water 
temperature and dissolved oxygen (DO) levels in the Russian River below Lake Mendocino and 
in Dry Creek below Lake Sonoma. Understanding the influence of reservoir releases on these 
two constituents requires an understanding of the process of “thermal stratification” within a 
lake. A fascinating property of water is how its density changes with temperature. As water 
cools, its density increases. This relationship continues until water cools to about 39° F at which 
point the density of water decreases with further cooling (this explains why ice floats). Solar 
radiation disproportionately warms water near the surface of a lake.  As the surface water 
warms, it becomes less dense and “floats” on top of the colder, denser layer below.  With just a 
few degrees of warming, the density difference can become strong enough to prevent mixing 
between the surface and bottom layers. In essence, lakes stratify into three layers: a warm 
surface layer (called the epilimnion), a narrow middle layer where the temperature rapidly 
declines, called the metalimnion (sometimes referred to as the thermocline); and a cold bottom 
layer (called the hypolimnion, which is commonly referred to in reservoirs as the “coldwater 
pool”). During the fall, atmospheric temperatures decline, cooling the surface waters of the 
reservoirs. The decrease in temperature in the surface waters reduces the density gradient 
between the epilimnion and hypolimnion, allowing the two layers to mix (often referred to as the 
lake “turning over.” During the mixing of the upper and lower layers, the bottom layer becomes 
re-oxygenated, and the overall temperature of the lake decreases, depending on the size of the 
remaining coldwater pool. 

The density barrier that restricts mixing between the upper and lower layers affects water 
quality. The epilimnion remains in contact with the atmosphere and remains well oxygenated.  
However, the hypolimnion is isolated, and overtime, biological and chemical processes slowly 
deplete the oxygen within this layer. Thus, the reservoirs stratify into a warm, oxygenated 
surface layer and a cold bottom layer where the DO declines over time, potentially becoming 
anoxic. This has immense consequences to fish living downstream of the reservoirs.  
Depending on the depth of the release outlet in relation to the “coldwater pool,” water released 
from a reservoir may range from warm to cold and oxygenated to anoxic. 

The size of the reservoir significantly affects downstream water quality as well. Larger 
reservoirs, such as Lake Sonoma, support a large coldwater pool. The available cold water is 
substantially less in smaller reservoirs such as Lake Mendocino. Consequently, the coldwater 
pool is only depleted under extreme conditions in Lake Sonoma, but the coldwater pool in Lake 
Mendocino can be depleted on a regular basis. 

Once released from the reservoir, the natural process of water flowing over riffles mixes the 
water with the atmosphere, re-oxygenating the water (this is an oversimplification of the 
process, but in a river immediately below a dam this is the primary source of introducing oxygen 
back into a river). The greater the turbulence (e.g., riffles and cascades) the quicker the re-
Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-233 
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oxygenation process occurs. Colder water has both a higher saturation point (“holds more 
oxygen”) compared to warmer water, and a greater solubility (oxygen dissolves into cold water 
more readily than it does in warm water). 

Overview of dissolved oxygen levels in the Russian River and in Dry 
Creek 
Upper Russian River: During the late fall, winter, and early spring, water stored in Lake 
Mendocino remains well mixed, and water released from the reservoir is well oxygenated.  In 
addition, atmospheric conditions and tributary input help to maintain DO levels at or near 
saturation. However, beginning in May of most years, DO levels in the water released below 
the reservoir begins to decrease under Baseline Conditions and the No Project 1 Alternative, No 
Project 2 Alternative, and the Proposed Project (Figure 4.3-17). This continues through the 
summer and early fall until the lake “turns over” and the process starts anew.  The general 
pattern follows the development and depletion of the coldwater pool in Lake Mendocino. 
Minimum DO levels are present at the outlet of the reservoir, but increase with distance 
downstream, as water entrains oxygen as it tumbles over downstream riffles. In general, DO 
levels are higher under the No Project 2 Alternative and the Proposed Project during July and 
August, and lower during October compared to Baseline Conditions and the No Project 1 
Alternative. The potential for low DO levels released from Lake Mendocino occurs during the 
summer through early fall, thus, its potential to influence fish populations is limited to species 
present during this timeframe. 

Lower Russian River: Dissolved oxygen levels in the Lower Russian River are minimally 
influence by releases from the two project reservoirs.  Releases from Warm Springs Dam have 
adequate DO levels, and water released from Coyote Valley Dam has flowed approximately 70 
miles and has had adequate time to become fully re-oxygenated. In general, DO levels were 
modeled to be suitable for all species of fish in the river (8.0 ppm or higher) under each 
alternative for each month of the year (Figure 4.3-18). Modeled DO levels were similar under 
Baseline Conditions, the No Project 1 Alternative, the No Project 2 Alternative, and the 
Proposed Project; thus, there are no project related impacts associated with DO levels in the 
Lower Russian River. 

Dry Creek: Lake Sonoma, with its large coldwater pool, maintains coldwater releases under the 
driest conditions modeled (1977 water year). Water released from Lake Sonoma flows over a 
large weir (cascade) immediately after release from the reservoir, and the relatively high 
gradient of Dry Creek (compared to the Russian River) results in a high energy system where 
water is rapidly, and repeatedly, mixed with air. As a result, dissolved oxygen levels in Dry 
Creek under all four flow scenarios modeled remain above 8 ppm (suitable to near optimal 
levels) throughout the year as well as during the driest conditions modeled (Figure 4.3-19). Thus 
there are no DO related impacts in Dry Creek. 

Based on the water quality model, potential impacts related to low DO levels are limited to the 
first few miles of the Russian River downstream of Coyote Valley Dam.  Because low DO levels 
are limited spatially and temporally, the species potentially impacted by low DO are upstream 
migrating Chinook salmon, rearing juvenile steelhead, and native warm water species inhabiting 

Fish Habitat Flows  Draft EIR 
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the Upper Russian River. Table 4.3-161 presents the rationale for the inclusion or exclusion of 
species and life stages from the analysis. 

Figure 4.3-17:  Monthly mean dissolved oxygen (DO) levels modeled to occur at the Forks in the 
Upper Russian River under Baseline Conditions (BC), the No Project 1 Alternative (NP1), the No 
Project 2 Alternative (NP2), and the Proposed Project (PP). 

Figure 4.3-18:  Monthly mean dissolved oxygen (DO) levels modeled to occur at Hacienda in the 
Lower Russian River under Baseline Conditions (BC), the No Project 1 Alternative (NP1), No 
Project 2 Alternative (NP2), and Proposed Project (PP). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-235 



 

  
  

 

 

 

 

Fisheries Resources 

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

D
O

 (p
p
m
) 

Months 

BC NP1 NP2 PP 

Figure 4.3-19.  Monthly mean dissolved oxygen (DO) levels modeled to occur in lower Dry Creek 
under Baseline Conditions (BC), the No Project 1 Alternative (NP1), No Project 2 Alternative (NP2), 
and Proposed Project (PP). 
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Table 4.3-161.  Potential for each species and life stage to be negatively impacted by low dissolved oxygen (DO) levels in the Russian 
River and Dry Creek. 

Species Life stage 
Susceptibility 

to low DO 
levels 

Rationale 

Chinook 
Upstream 
migration 

Potential Impact 
Early (October) arriving adults may encounter stressful DO levels in the Upper Russian River.  
Potential impacts are discussed below. 

Chinook 
Spawning 
and 
incubation 

None 
Modeled DO levels are suitable under all flow scenarios throughout the Chinook salmon spawning 
and incubation period. 

Chinook Rearing None 
Modeled DO levels are suitable under all flow scenarios in areas occupied by rearing juvenile 
Chinook salmon throughout the rearing season 

Chinook Smolt None 
Chinook salmon smolts have emigrated to the ocean prior to the onset of low DO levels in the 
Upper Russian River. 

Coho 
Upstream 
migration 

None Coho salmon do no occupy areas modeled to experience stressful DO levels. 

Coho 
Spawning 
and 
incubation 

None Coho salmon do no occupy areas modeled to experience stressful DO levels. 

Coho Rearing None Coho salmon do no occupy areas modeled to experience stressful DO levels. 
Coho Smolt None Coho salmon do no occupy areas modeled to experience stressful DO levels. 

Steelhead 
Upstream 
migration 

None Modeled DO levels are suitable throughout the upstream migration period. 

Steelhead 
Spawning 
and 
incubation 

None 
Modeled DO levels are suitable throughout the spawning and incubation period. 

Steelhead Rearing 
Potential Impact Juvenile steelhead rear in the Upper Russian River when DO levels were modeled to be stressful. 

Potential impacts are discussed below. 

Steelhead Smolt 
None Smolts have immigrated to the ocean prior to the onset of stressful DO levels in the Upper Russian 

River. 
Native warmwater Rearing Potential Impact Native species rearing the Upper Russian River when DO levels were modeled to be stressful. 

Potential impacts are discussed below. 

Fish Habitat Flows Draft EIR 
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Impact 4.3-23: Changes in minimum instream flow could substantially affect the 
upstream migration of Chinook salmon through reduced dissolved oxygen levels 
in the months October through December in the Russian River and in Dry Creek. 
(No Impact). 

Proposed Project: The modeled mean DO levels during the second half of October in the 
water released from Lake Mendocino would be 5.1 ppm for the Proposed Project and 7.8 ppm 
(Table 4.3-162) for Baseline Conditions. Suitability assessment scores during this timeframe for 
October would be 2.84 under the Proposed Project and 3.64 for Baseline Conditions (Table 4.3
163). The reductions in DO levels begin at Coyote Valley Dam and extends to approximately 
two miles downstream. After that point, the modeled mean DO levels increase approximately 
8.8 under Baseline Conditions and approximately 7.5 ppm for the Proposed Project. The 
suitability assessment scores also increase to 4.06 for Baseline Conditions and 3.64 under the 
Proposed Project. The percentage occurrence for stressful DO levels would increase by 
approximately 29 percent at the Forks under the Proposed Project, however this difference 
drops to approximately 10 percent 2 miles downstream of CVD (Table 4.3-164). Below this 
point, DO levels are suitable for upstream migrating Chinook salmon for Baseline Conditions 
and the Proposed Project. Although the reduced DO levels could affect upstream migrating 
Chinook salmon, the occurrence would be short-term in nature and this timeframe is prior to 
when the majority of fish would have accessed the Upper Russian River. This area represents 
approximately 2 percent of the Russian River and the bulk of the Chinook salmon spawn 
downstream of this area, thus few fish would have the potential to be affected by the low DO 
levels that could occur below Coyote Valley Dam. By November, model results show that DO 
levels increase for both Baseline Conditions and the Proposed Project and would provide 
adequate conditions for upstream migrating Chinook salmon throughout the river. For the 
Proposed Project, dissolved oxygen levels in Dry Creek would remain above levels (>8.0 ppm) 
suitable for upstream migrating Chinooks salmon throughout the migration period (Tables 4.3- 
162 through 4.3-164). Since Dry Creek DO levels would be suitable for the entire migration 
period and the reduced DO levels in the Upper Russian River would only occur for a short 
timeframe and when the majority of fish would not have accessed the two-mile section area, the 
Proposed Project would not affect the upstream migration of Chinook salmon through reduced 
dissolved oxygen levels in the months October through December in the Russian River and in 
Dry Creek and therefore, no impacts would occur. 

No Project 1 Alternative: The Modeled mean daily DO levels during the second half of October 
in water released from Lake Mendocino would be similar to Baseline Conditions. DO levels 
range from 7.8 ppm at the Coyote Valley Dam to 8.3 ppm at the Forks (Table 4.3-165).  
Downstream of the Forks, modeled mean daily DO levels remain above 8.0 ppm. During the 
remainder of the Chinook salmon upstream migration period, DO levels would be suitable for 
upstream migrating Chinook salmon (>8.0 ppm) (Table 4.3-166). For Baseline Conditions and 
the No Project 1 Alternative, modeled stressful DO levels occur approximately 3 percent of the 
time at Coyote Valley Dam to 0.1 percent of the time two miles downstream (Table 4.3-167. 
Dissolved Oxygen level in Dry Creek remain above 8.0 ppm throughout the Chinook salmon 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-238 
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upstream migration period.  No Project 1 Alternative modeled dissolved oxygen levels would be 
identical to Baseline Conditions.  The No Project 1 Alternative would not affect the upstream 
migration of Chinook salmon through reduced dissolved oxygen levels in the months October 
through December in the Russian River and in Dry Creek and therefore, no impacts would 
occur. 

No Project 2 Alternative: Under the No Project 2 Alternative, a reduction in DO levels would be 
present during the second half of October in the water released from Coyote Valley Dam with a 
marked reduction occurring within the first two miles and would begin to improve and recover 
approximately after four miles. However, for the remainder of the Chinook salmon upstream 
migration period, modeled DO levels would be similar to Baseline Conditions. The driving force 
behind this occurrence appears to be the timing of when Lake Mendocino “turns over,” that is, 
the temperature related density barrier between the upper and lower layers breaks down and 
the reservoir’s warm upper layer and the cold bottom layer mix.  Based on model results, Lake 
Mendocino turns over earlier for Baseline Conditions.  Dissolved oxygen levels in the release 
from Lake Mendocino reach a seasonal minimum during August and September, and begin to 
rebound in October. For the No Project 2 Alternative, Lake Mendocino turns over in October and 
thereafter DO levels improve rapidly (average DO levels in the first two weeks of October are 
2.9 ppm compared to 6.5 ppm averaged over the last two weeks of October) (Table 4.3-168). 
Suitability assessment scores at the Forks modeled 3.81 for Baseline Conditions and 3.29 
under the No Project 2 Alternative (Table 4.3-169). The reduction occurs at least a couple of 
miles downstream of Coyote Valley Dam. Two miles downstream of Coyote Valley Dam, 
monthly mean DO levels during the last two weeks of October are optimal and are 8.8 ppm for 
Baseline Conditions and 7.4 ppm under the No Project 2 Alternative. Suitability assessment 
scores also increase to 4.06 for Baseline Conditions and to 3.82 under the No Project 2 
Alternative. The occurrence of stressful DO levels increase by approximately 13.5 percent at the 
Forks, however 2 miles downstream of Coyote Valley Dam the DO levels recover and this 
difference drops to approximately 6.3 percent (Table 4.3-170). Below this point, DO levels would 
be similar to Baseline Conditions and stressful conditions occur less than 1 percent of the time. 
Although the reduced DO levels could affect upstream migrating Chinook salmon, the 
occurrence would be short-term in nature and this timeframe is prior to when the majority of fish 
would have accessed the Upper Russian River. This area represents approximately 2 percent of 
the Russian River and the bulk of the Chinook salmon spawn downstream of this area, thus few 
fish would have the potential to be affected by the low DO levels that could occur below Coyote 
Valley Dam. By November, model results show that DO levels would increase for both Baseline 
Conditions and the No Project 2 Alternative and would provide adequate conditions for 
upstream migrating Chinook salmon throughout the river. For the No Project 2 Alternative, 
dissolved oxygen levels in Dry Creek would remain above levels (>8.0 ppm) suitable for 
upstream migrating Chinooks salmon throughout the migration period (Tables 4.3-168 through 
4.3-170). Since Dry Creek DO levels would be suitable for the entire migration period and the 
reduced DO levels in the Upper Russian River would only occur for a short timeframe and when 
the majority of fish would not have accessed the two-mile section area, the No Project 2 
Alternative would not affect the upstream migration of Chinook salmon through reduced 
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Fisheries Resources 

dissolved oxygen levels in the months October through December in the Russian River and in 
Dry Creek and therefore, no impacts would occur. 

Table 4.3-162.  Monthly mean Dissolved oxygen levels modeled to occur in the Russian River and 
Dry Creek, during the Chinook salmon upstream migration period under Baseline Conditions (BC) 
and the Proposed Project (PP). 

Reach 

October 16-31 November December 

Location BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 7.8 5.1 9.2 8.5 10.6 10.6 

Forks 8.3 6.2 9.7 9.2 10.8 10.8 

2 mile1 8.8 7.5 9.9 9.6 11.0 11.0 

4 mile 9.1 8.4 10.1 9.9 11.1 11.1 

Hopland 9.5 9.5 10.4 10.3 11.4 11.3 

Cloverdale 9.4 9.5 10.4 10.3 11.3 11.2 

Geyserville 9.4 9.5 10.3 10.3 11.3 11.3 

Healdsburg 9.4 9.4 10.3 10.3 11.3 11.3 

Lower 
Russian 
River 

Below Dry Creek 9.7 9.7 10.3 10.3 11.2 11.2 

Hacienda 9.8 9.9 10.5 10.5 11.2 11.2 

Dry Creek 
Upper 9.7 9.7 9.8 9.8 10.6 10.6 

Lower 10.2 10.1 10.3 10.3 10.9 10.9 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Table 4.3-163. Suitability scores comparing dissolved oxygen suitability in the Russian River and 
Dry Creek during the Chinook salmon upstream migration period (mid-October through 
December) under Baseline Conditions (BC) and the Proposed Project (PP). 

October 16 - 31 November December 

Reach Location BC PP BC PP BC PP 

Upper 

Russian 

River 

CVD 3.64 2.28 4.17 3.98 4.52 4.44 

Forks 3.81 2.88 4.29 4.17 4.58 4.53 

2 mile1 4.06 3.64 4.36 4.28 4.64 4.59 

4 mile 4.07 3.94 4.40 4.36 4.67 4.63 

Hopland 4.26 4.24 4.47 4.45 4.47 4.45 

Cloverdale 4.26 4.26 4.46 4.45 4.70 4.69 

Geyserville 4.22 4.24 4.45 4.45 4.72 4.71 

Healdsburg 4.21 4.22 4.44 4.44 4.71 4.70 

Lower 

Russian River 

Below Dry Creek 4.31 4.32 4.46 4.46 4.68 4.68 

Hacienda 4.32 4.33 4.50 4.50 4.70 4.69 

Dry Creek Upper 4.29 4.28 4.31 4.31 4.52 4.52 

Lower 4.44 4.44 4.49 4.49 4.61 4.61 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-240 



 

   
  

 

 

 

       

 

    

      

        

       

       

 
       

       

      

 
 
 

     

       

      

       

       

       

 
       

       

  

Fisheries Resources 

Table 4.3-164.  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to upstream migrating 
Chinook salmon in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

October 16 - 31 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper Russian River 

CVD 3.13 15.55 2.46 11.53 4.78 25.03 10.37 52.43 41.16 

Forks 2.64 12.47 4.73 15.56 0.00 8.48 7.37 36.51 29.14 

2 miles 0.14 8.80 0.00 1.41 0.00 0.00 0.14 10.21 10.21 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper Russian River 

CVD 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.27 0.27 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-241 
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Table 4.3-164.  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to upstream migrating 
Chinook salmon in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper Russian River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-242 



 

   
  

 

 

 

      

       

  

  

  

    

    

    

    

    

    

    

 
  

      

 

 

 

      

      

      

      

      

     

      

     

 

      

       

     

    

      

Fisheries Resources 

Table 4.3-165.  Monthly mean dissolved oxygen levels modeled to occur in the Russian River and 
Dry Creek during the Chinook salmon upstream migration period under Baseline Conditions (BC) 
and the No Project 1 Alternative (NP1). 

Reach

October 16 - 31 November December 

 Location BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

CVD 7.8 7.8 9.2 9.2 10.6 10.6 

Forks 8.3 8.3 9.7 9.7 10.8 10.8 

2 mile1 8.8 8.8 9.9 9.9 11.0 11.0 

4 mile 9.1 9.1 10.1 10.1 11.1 11.1 

6 mile 9.2 9.2 10.2 10.2 11.2 11.2 

Hopland 9.5 9.5 10.4 10.4 11.4 11.4 

Cloverdale 9.5 9.5 10.4 10.4 11.3 11.3 

Geyserville 9.4 9.4 10.3 10.3 11.3 11.3 

Healdsburg 9.4 9.4 10.3 10.3 11.3 11.3 

Lower 
Russian 
River 

Below Dry Creek 9.7 9.7 10.3 10.3 11.2 11.2 

Hacienda 9.8 9.8 10.5 10.5 11.2 11.2 

Dry Creek 
Upper 9.7 9.7 9.8 9.8 10.6 10.6 

Lower 10.2 10.2 10.3 10.3 10.9 10.9 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Table 4.3-166. Suitability scores comparing dissolved oxygen suitability in the Russian River and 
Dry Creek during the Chinook salmon upstream migration period (mid-October through 
December) under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

Reach 

October 16 - 31 November December 

Location BC NP1 BC NP1 BC NP1 

Upper 

River 

CVD 3.64 3.64 4.17 4.17 4.52 4.52 

Forks 3.81 3.81 4.29 4.29 4.58 4.58 

2 mile1 4.06 4.06 4.36 4.36 4.64 4.64 

4 mile 4.07 4.07 4.40 4.40 4.67 4.67 

Hopland 4.26 4.26 4.46 4.46 4.70 4.70 

Cloverdale 4.26 4.26 4.45 4.45 4.72 4.72 

Geyserville 4.22 4.22 4.44 4.44 4.71 4.71 

Healdsburg 4.21 4.21 4.46 4.46 4.68 4.68 

Below Dry Creek 4.31 4.31 4.50 4.50 4.70 4.69 

Lower  

River 

Hacienda 4.32 4.33 4.31 4.31 4.52 4.52 

Upper 4.29 4.28 4.49 4.49 4.61 4.61 

Dry Creek Lower 4.44 4.44 4.49 4.49 4.61 4.61 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-243 
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Table 4.3-167.  Frequency of occurrence of stressful dissolved oxygen conditions modeled to occur in the Russian River and Dry Creek 
during the Chinook salmon upstream migration period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

October 16 - 31 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

CVD 3.13 3.14 2.46 2.46 4.78 4.78 10.37 10.38 0.01 

Forks 2.64 2.64 4.73 4.73 0.00 0.00 7.37 7.37 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-244 
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Table 4.3-167.  Frequency of occurrence of stressful dissolved oxygen conditions modeled to occur in the Russian River and Dry Creek 
during the Chinook salmon upstream migration period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 
Russian 
River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-245 
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Table 4.3-168.  Monthly mean dissolved oxygen levels modeled to in the Russian River and Dry 
Creek during the Chinook salmon upstream migration period under Baseline Conditions (BC) and 
the No Project 2 Alternative (NP2). 

Reach

October 16-31 November December 

 Location BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 7.8 6.5 9.2 8.8 10.6 10.4 

Forks 8.3 7.2 9.7 9.4 10.8 10.7 

2 mile1 8.8 8.0 9.9 9.7 11.0 10.9 

4 mile 9.1 8.7 10.1 10.0 11.1 11.1 

Hopland 9.5 9.4 10.4 10.3 11.4 11.3 

Cloverdale 9.4 9.5 10.4 10.3 11.3 11.2 

Geyserville 9.4 9.4 10.3 10.3 11.3 11.3 

Healdsburg 9.4 9.4 10.3 10.3 11.3 11.3 

Lower 
Russian 
River 

Below Dry Creek 9.7 9.7 10.3 10.3 11.2 11.2 

Hacienda 9.8 9.8 10.5 10.5 11.2 11.2 

Dry Creek 
Upper 9.7 9.7 9.8 9.8 10.6 10.6 

Lower 10.2 10.2 10.3 10.3 10.9 10.9 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Table 4.3-169. Suitability scores comparing dissolved oxygen suitability in the Russian River and 
Dry Creek during the Chinook salmon upstream migration period (mid-October through 
December) under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach 

October 16 - 31 November December 

Location BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 3.64 3.01 4.17 4.17 4.52 4.52 

Forks 3.81 3.29 4.29 4.22 4.58 4.55 

2 mile1 4.06 3.82 4.36 4.31 4.64 4.61 

4 mile 4.07 3.97 4.40 4.37 4.67 4.64 

Hopland 4.26 4.24 4.47 4.45 4.72 4.70 

Cloverdale 4.26 4.25 4.46 4.45 4.70 4.69 

Geyserville 4.22 4.22 4.45 4.45 4.72 4.71 

Healdsburg 4.21 4.22 4.44 4.44 4.71 4.71 

Lower 
Russian 
River 

Below Dry Creek 4.31 4.29 4.46 4.46 4.68 4.68 

Hacienda 4.32 4.33 4.50 4.50 4.70 4.69 

Dry Creek 
Upper 4.29 4.29 4.31 4.31 4.52 4.52 

Lower 4.44 4.45 4.49 4.49 4.61 4.61 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-246 
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Table 4.3-170.  Frequency of occurrence of stressful dissolved oxygen conditions modeled to occur in the Russian River and Dry Creek 
during the Chinook salmon upstream migration period under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

October 16 - 31 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper Russian River 

CVD 3.13 8.27 2.46 6.23 4.78 14.02 10.36 28.52 18.16 
Forks 2.64 6.60 4.73 8.83 0.00 5.63 7.30 21.06 13.68 
2 miles1 0.14 5.90 0.00 0.49 0.00 0.00 0.14 6.39 6.25 
4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian River 
Below DC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach 
Tolerance Resistance Lethal Total 

% Change 
Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper Russian River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian River 
Below DC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-247 



 

   
     

 

  
 

 

      

        

 

      

       

       

      

       

       

       

 
       

       

 
       

      

Fisheries Resources 

Table 4.3-170 (continued).  Frequency of occurrence of stressful dissolved oxygen conditions modeled to occur in the Russian River 
and Dry Creek during the Chinook salmon upstream migration period under Baseline Conditions (BC) and the No Project 2 Alternative
(NP2). 

December 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper Russian River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Geyserville 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Healdsburg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower Russian River 
Below DC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hacienda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”) 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-248 
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Impact 4.3-24: Changes in minimum instream flow could substantially affect the 
habitat for rearing juvenile steelhead through reduced dissolved oxygen levels in 
the months April through November in the Russian River and in Dry Creek. No 
Impact. 

Proposed Project: The modeled monthly mean DO levels in the water released from Coyote 
Valley Dam would be similar to Baseline Conditions April through June with an increase during 
July and August, (Table 4.3-171), however DO levels would begin to decline in October, but 
recover slightly during November compared to Baseline Conditions. Modeled dissolved oxygen 
levels 4 miles downstream of Coyote Valley Dam to Cloverdale would be above 8.0 ppm for the 
Proposed Project and Baseline Conditions, thus suitability assessment scores would improve 
similarly (Table 4.3-172), and stressful levels would not occur within this reach of the river. 
However, in the upper 2+ miles, DO levels would range from stressful to potentially lethal levels 
from August through October for the Proposed Project and Baseline Conditions (Table 4.3-173). 
The Proposed Project would have the same minimum monthly mean DO level (1.9 ppm) as 
Baseline Conditions, but the minimums would occur one month apart for the Proposed Project. 
Two miles downstream of Lake Mendocino, DO levels would increase to approximately 6.6 
ppm, which is a slight improvement compared to Baseline Conditions of 6.2 ppm. The modeled 
occurrence of stressful DO levels two miles downstream of the dam during August and 
September would be approximately 22 to 30 percent lower under the Proposed Project, 
compared to Baseline Conditions. During October, the modeled occurrence of stressful 
conditions would increase by <5 percent. The reduced DO levels in this timeframe would occur 
in the two-mile section of the Upper Russian River for the Proposed Project and Baseline 
Conditions. In Dry Creek DO is favorable for salmonids under Baseline Conditions and under 
the Proposed Project. In Dry Creek DO levels, DO assessment scores and the frequency of 
stressful DO conditions are similar under Baseline conditions and under the Proposed Project 
(Tables 4.3-171 through 4.3-173). The Proposed Project would not affect the habitat for rearing 
juvenile steelhead through reduced dissolved oxygen levels in the months April through 
November in the Russian River and in Dry Creek and therefore, no impacts would occur.  

No Project 1 Alternative: The modeled monthly mean DO levels in the water released from 
Coyote Valley Dam would be the same as Baseline Conditions. Model results show that low DO 
levels occur in releases at Lake Mendocino and begin in July and continue through October 
(Table 4.3-174). However, low DO levels would be restricted to the first 2+ miles downstream of 
Coyote Valley Dam, and by mile 4, DO levels would recover to approximately 8.0 ppm. For the 
No Project 1 Alternative, modeled monthly mean DO levels would increase from 1.9 ppm in 
August, to 7.8 ppm 4 miles downstream. Although stressful condition would occur approximately 
30 percent of the time during August and September at Mile 2, this occurs under Baseline 
Conditions (Table 4.3-175 and 4.3-176). In Dry Creek DO is favorable for salmonids under 
Baseline Conditions and under the No Project 1 Alternative.  In Dry Creek DO levels, DO 
assessment scores and the frequency of stressful DO conditions are similar under Baseline 
conditions and under the No Project 1 Alternative (Tables 4.3-174 through 4.3-176). There 
would be no change from Baseline Conditions as a result of the No Project 1 Alternative to the 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-249 



 

  
  

 

  

 

 

 

Fisheries Resources 

habitat for rearing juvenile steelhead through reduced dissolved oxygen levels in the months 
April through November in the Russian River and in Dry Creek and therefore, no impacts would 
occur. 

No Project 2 Alternative: The modeled monthly mean DO levels in the first two miles 
downstream of the water released from Coyote Valley Dam would be slightly higher under the 
No Project 2 Alternative during July and August, and slightly lower in September and October, 
compared to Baseline Conditions. Approximately 4 miles downstream, modeled DO levels 
would be similar and remain above 8.0 ppm for the No Project 2 Alternative compared to 
Baseline Conditions. Model result show that stressful levels would not occur within this reach of 
the river (Tables 4.3-177). However, in the upper 2+ miles, DO levels would range from stressful 
to potentially lethal levels from August through October for the No Project 2 Alternative and 
during Baseline Conditions (Table 4.3-177). Both Baseline Conditions and the No Project 2 
Alternative modeled to have the same minimum monthly mean DO level (1.9 ppm), but the 
minimums were modeled to occur one month apart for the No Project 2 Alternative. Two miles 
downstream of Lake Mendocino, modeled DO levels increase to approximately 6.2 ppm for 
Baseline Conditions and the No Project 2 Alternative, and suitability assessment scores 
improved similarly (Table 4.3-178). The occurrence of stressful DO levels two miles downstream 
of the dam would be approximately 22 to 30 percent lower from August through September 
under the No Project 2 Alternative, compared to Baseline Conditions.  During October, the 
occurrence of stressful conditions in the two-mile section of the Upper Russian River would 
increase by <2 percent for the No Project 2 Alternative and occurs under Baseline Conditions 
(Table 4.3-179). In Dry Creek DO is favorable for salmonids under Baseline Conditions and 
under the No Project 2 Alternative.  In Dry Creek DO levels, DO assessment scores and the 
frequency of stressful DO conditions are similar under Baseline conditions and under the No 
Project 2 Alternative (Tables 4.3-177 through 4.3-179). The slight change in the minimum DO 
levels modeled to occur one month apart from Baseline Conditions would not be a substantial 
affect to the habitat for rearing juvenile steelhead through reduced dissolved oxygen levels in 
the months April through November in the Russian River and in Dry Creek and therefore, no 
impacts would occur. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-250 



 

   
  

 

 

        

 
 

      

     

             

            

            

       

          

 

 

          

           
           
              

             
            

            
             
             

 
 

          
           

            
           

 

 

Fisheries Resources 

Table 4.3-171.  Monthly mean dissolved oxygen levels modeled to occur in the Russian River and Dry Creek during the juvenile 
steelhead rearing period under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach 

April May June July August September October November 

Location BC PP BC PP BC PP BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 8.9 8.7 8.0 7.5 6.7 6.5 4.0 5.2 1.9 3.2 2.4 1.9 6.6 3.4 9.2 8.5 

Forks 9.6 9.6 8.9 8.8 7.8 7.9 5.6 6.8 3.7 5.1 4.1 4.1 7.4 5.2 9.7 9.2 

2 mile1 9.9 9.9 9.6 9.6 9.0 9.2 7.5 8.5 6.2 7.3 6.2 6.6 8.2 7.0 9.9 9.6 

4 mile 10.1 10.0 10.0 9.9 9.8 9.9 8.8 8.9 7.8 8.9 7.7 8.3 8.8 8.3 10.1 9.9 

Hopland 10.3 10.1 10.2 9.9 10.2 10.1 9.9 10.1 9.5 10 9.2 9.9 9.4 9.6 10.4 10.3 

Cloverdale 10.0 9.9 9.9 9.6 9.9 9.7 9.7 9.7 9.4 9.7 9.1 9.7 9.4 9.6 10.4 10.3 

Dry 
Creek 

Upper 10.5 10.5 10.4 10.4 10.4 10.4 10.2 10.2 10.1 10.1 9.9 9.9 9.8 9.8 9.8 9.8 

Lower 10.4 10.4 10.2 10.2 10.2 10.1 10.1 10.1 10.0 10.1 10.1 10.2 10.2 10.2 10.3 10.3 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Table 4.3-172. Suitability scores comparing dissolved oxygen suitability in the Russian River and Dry Creek during the juvenile 
steelhead rearing period under Baseline Conditions (BC) and the Proposed Project (PP). 

Reach 
April May June July August September October November 

Location BC PP BC PP BC PP BC PP BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 4.11 4.05 3.85 3.69 3.42 3.37 1.62 2.73 0.26 0.90 0.49 0.11 3.04 1.21 4.17 3.98 
Forks 4.27 4.26 4.08 4.08 3.82 3.85 2.54 3.47 0.70 2.33 1.04 1.13 3.31 2.07 4.29 4.17 
2 mile 4.36 4.33 4.26 4.25 4.14 4.18 3.69 3.98 3.26 3.64 3.27 3.38 3.89 3.50 4.36 4.28 
4 mile 4.42 4.38 4.39 4.37 4.29 4.35 4.07 4.25 3.81 4.11 3.76 3.96 4.17 3.96 4.40 4.36 
Hopland 4.45 4.40 4.43 4.36 4.43 4.40 4.35 4.41 4.27 4.39 4.16 4.35 4.23 4.28 4.47 4.45 
Cloverdale 4.38 4.34 4.35 4.28 4.36 4.30 4.28 4.28 4.22 4.29 4.14 4.30 4.23 4.28 4.46 4.45 
Geyserville 4.35 4.33 4.26 4.24 4.24 4.19 4.15 4.12 4.11 4.11 4.11 4.16 4.19 4.23 4.45 4.45 
Healdsburg 4.31 4.30 4.20 4.17 4.12 4.07 3.99 3.95 3.98 3.95 4.04 4.07 4.18 4.18 4.44 4.44 

Lower 
River 

RR_DC 4.34 4.34 4.26 4.26 4.24 4.21 4.17 4.18 4.15 4.17 4.17 4.23 4.28 4.31 4.46 4.46 
Hacienda 4.32 4.32 4.25 4.26 4.25 4.31 4.17 4.29 4.13 4.18 4.16 4.19 4.29 4.29 4.50 4.50 

Dry 
Creek 

Upper 4.49 4.49 4.47 4.47 4.47 4.47 4.45 4.45 4.42 4.42 4.36 4.36 4.30 4.30 4.31 4.31 
Lower 4.49 4.49 4.45 4.44 4.43 4.41 4.42 4.42 4.40 4.41 4.40 4.41 4.42 4.42 4.49 4.49 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-251 



 

   
  

 

 
 

       

     

     

      

      

       

      

 
     

      

 

       

    

      

      

       

      

         

        

 
     

      

 

 

 

Fisheries Resources 

Table 4.3-173.  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to rearing juvenile 
steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-252 



 

   
  

 

 

 

       

    

     

      

      

      

       

      

 
     

      

 

       

    

      

      

      

      

       

      

 
     

      

 

 

 

Fisheries Resources 

Table 4.3-173 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to rearing 
juvenile steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 8.08 8.30 1.95 0.06 0.02 0.00 10.05 8.36 -1.68 

Forks 0.79 0.00 0.00 0.00 0.00 0.00 0.79 0.00 -0.79 

2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 24.14 59.00 20.04 12.92 33.30 1.22 77.48 73.14 -4.34 

Forks 19.39 5.69 30.09 .26 0.00 0.00 49.48 5.95 -43.53 

2 miles 0.03 0.00 0.00 0.00 0.00 0.00 0.03 0.00 -0.03 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-253 



 

   
  

 

 
 

       

     

      

     

     

      

     

 
    

     

 

       

      

      

     

     

      

     

 
    

     

 

  

Fisheries Resources 

Table 4.3-173 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to rearing 
juvenile steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 6.11 20.04 7.12 35.79 85.91 44.06 99.14 99.89 0.75 

Forks 7.26 28.81 83.26 35.42 1.76 0.00 92.28 64.23 -28.05 

2 miles1 30.64 0.00 0.00 0.00 0.00 0.00 30.64 0.00 -30.64 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 6.20 0.57 12.50 12.50 74.77 86.57 93.47 100.00 6.53 

Forks 12.68 15.69 75.08 80.32 0.01 0.00 87.77 96.01 8.24 

2 miles 29.24 0.00 0.00 0.00 0.00 0.00 29.24 0.00 -29.24 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-254 
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Table 4.3-173 (cont.).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to rearing 
juvenile steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the Proposed Project (PP). 

October 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 6.47 8.28 4.43 6.84 16.43 60.31 27.33 75.43 48.10 

Forks 4.92 10.36 15.75 49.01 0.00 6.67 20.68 66.04 45.36 

2 miles1 2.21 7.02 0.00 0.70 0.00 0.00 2.21 7.73 5.52 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC PP BC PP BC PP BC PP 

Upper 
Russian 
River 

CVD 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-255 
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Table 4.3-174.  Monthly mean dissolved oxygen levels modeled to occur in the Russian River and Dry Creek, during the juvenile 
steelhead rearing period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

April May June July August September October November 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 8.9 8.9 8.0 8.0 6.7 6.7 4.0 4.0 1.9 1.9 2.4 2.4 6.6 6.6 9.2 9.2 

Forks 9.6 9.6 8.9 8.9 7.8 7.8 5.6 5.6 3.7 3.7 4.1 4.1 7.4 7.4 9.7 9.7 

2 miles 9.9 9.9 9.6 9.6 9.0 9.0 7.5 7.5 6.2 6.2 6.2 6.2 8.2 8.2 9.9 9.9 

4 miles 10.1 10.1 10.0 10.0 9.8 9.8 8.8 8.8 7.8 7.8 7.7 7.7 8.8 8.8 10.1 10.1 

Hopland 10.3 10.3 10.2 10.2 10.2 10.2 9.9 9.9 9.5 9.5 9.2 9.2 9.4 9.4 10.4 10.4 

Cloverdale 10.0 10.0 9.9 9.9 9.9 9.9 9.7 9.7 9.4 9.4 9.1 9.1 9.4 9.4 10.4 10.4 

Lower 

Russian 
River 

Below Dry 
Creek 

9.9 9.9 9.5 9.5 9.4 9.5 9.2 9.2 9.1 9.2 9.3 9.4 9.6 9.6 10.3 10.3 

Hacienda 9.8 9.8 9.5 9.5 9.5 .6 9.2 9.3 9.0 9.1 9.2 9.3 9.7 9.7 10.5 10.5 

Dry 

Creek 

Upper 10.5 10.5 10.4 10.4 10.4 10.4 10.2 10.2 10.1 10.1 9.9 9.9 9.8 9.7 9.8 9.8 

Lower 10.4 10.4 10.2 10.2 10.2 10.2 10.1 10.2 10.0 10.1 10.1 10.2 10.2 10.2 10.3 10.3 

Table 4.3- 175. Suitability scores comparing dissolved oxygen suitability in the Russian River and Dry Creek during the juvenile 
steelhead rearing period under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

April May June July August September October November 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

 River 

CVD 4.11 4.11 3.85 3.85 3.42 3.42 1.62 1.62 0.26 0.26 0.49 0.49 3.04 3.04 4.17 4.17 
Forks 4.27 4.27 4.08 4.09 3.82 3.82 2.54 2.54 0.70 0.70 1.04 1.04 3.31 3.31 4.29 4.29 
2 mile 4.36 4.36 4.26 4.26 4.14 4.14 3.69 3.69 3.26 3.26 3.27 3.27 3.89 3.89 4.36 4.36 
4 mile 4.42 4.42 4.39 4.39 4.29 4.29 4.07 4.07 3.81 3.81 3.76 3.76 4.17 4.17 4.40 4.40
Hopland 4.45 4.45 4.43 4.43 4.43 4.43 4.35 4.35 4.27 4.27 4.16 4.16 4.23 4.23 4.46 4.46 
Cloverdale 4.38 4.38 4.35 4.35 4.36 4.36 4.28 4.28 4.22 4.22 4.14 4.14 4.23 4.23 4.45 4.45 

Dry 

Creek 
Upper 4.49 4.49 4.47 4.47 4.47 4.47 4.45 4.45 4.42 4.42 4.36 4.36 4.30 4.29 4.49 4.49 

Lower 4.49 4.49 4.45 4.45 4.43 4.44 4.42 4.43 4.40 4.42 4.40 4.40 4.42 4.43 4.49 4.49 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-256 



 

   
  

 

 
  

 

       
        

       

       

        

      

        

        

 
      

       

       
        

       

        

         

        

         

         

 
       

        

 

 

Fisheries Resources 

Table 4.3-176.  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile steelhead 
rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

March 

Reach 

Tolerance Resistance Lethal Total % 
Change Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

April 

Reach 

Tolerance Resistance Lethal Total % 
Change Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-257 
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Table 4.3-176 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile 
steelhead in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 8.08 8.08 1.95 1.96 0.02 0.02 10.05 10.06 0.02 

Forks 0.79 0.78 0.00 0.00 0.00 0.00 0.79 0.78 -0.01 

2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-258 



 

   
  

 

  
 

 

       

     

    

      

      

     

       

      

 
    

     

       

     

      

         

        

     

       

      

 
    

     

 

 

 

Fisheries Resources 

Table 4.3-176 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile 
steelhead rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 24.14 24.13 20.04 20.06 33.30 33.30 77.48 77.50 0.02 

Forks 19.39 19.41 30.09 30.10 0.00 0.00 49.48 49.51 0.02 

2 miles1 0.03 0.03 0.00 0.00 0.00 0.00 0.03 0.03 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

August 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 6.11 6.11 7.12 7.09 85.91 85.93 99.14 99.14 0.00 

Forks 7.26 7.25 83.26 83.27 1.76 1.76 92.28 92.28 0.00 

2 miles1 30.64 30.63 0.00 0.00 0.00 0.00 30.64 30.63 -0.01 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-259 



 

   
  

 

  
 

 

       

      

        

         

         

    

      

      

 
    

    

 

       

      

      

        

     

    

      

      

 
    

    

Fisheries Resources 

Table 4.3-176 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile 
steelhead rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

September 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 

Forks 

2 miles1

4 miles 

Hopland 

Cloverdale 

Upper 

Lower 

6.20 6.21 12.50 12.48 74.77 74.79 93.47 93.47 0.00 

12.68 12.70 75.08 75.07 0.01 0.01 87.77 87.78 0.02 

29.24 

29.27 0.00 0.00 0.00 0.00 29.24 29.27 0.03 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

October 

Tolerance Resistance Lethal Total 
% Change 

Reach Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 6.47 6.51 4.43 4.43 16.43 16.42 27.33 27.36 0.04 

Forks 4.92 4.92 15.75 15.75 0.00 0.00 20.68 20.67 -0.01 

2 miles 2.21 2.20 0.00 0.00 0.00 0.00 2.21 2.20 -0.01 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-260 



 

   
  

 

 

       

     

     

     

      

     

       

      

 
    

     

  

Fisheries Resources 

Table 4.3-176 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to rearing 
juvenile steelhead rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 1 Alternative (NP1). 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP1 BC NP1 BC NP1 BC NP1 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-261 



 

   
  

 

           
 

 

          

          

         

         

          

            

             

      

          

        

 

  

Fisheries Resources 

Table 4.3-177.  Monthly mean dissolved oxygen levels modeled to occur in the Russian River and Dry Creek, during the juvenile 
steelhead rearing period under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach Location 

April May June July August September October November 

BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 8.9 8.9 8.0 7.7 6.7 6.6 4.0 4.8 1.9 2.6 2.4 1.9 6.6 4.7 9.2 8.8 

Forks 9.6 9.6 8.9 8.9 7.8 7.9 5.6 6.3 3.7 4.5 4.1 3.9 7.4 5.8 9.7 9.4 

2 mile1 9.9 9.9 9.6 9.6 9.0 9.1 7.5 8.1 6.2 6.8 6.2 6.3 8.2 7.4 9.9 9.7 

4 mile 10.1 10.1 10.0 10.0 9.8 9.9 8.8 9.3 7.8 8.4 7.7 8.0 8.8 8.4 10.1 10.0 

Hopland 10.3 10.2 10.2 10.0 10.2 10.1 9.9 10.0 9.5 9.8 9.2 9.6 9.4 9.5 10.4 10.3 

Cloverdale 10.0 10.0 9.9 9.7 9.9 9.8 9.7 9.7 9.4 9.6 9.1 9.4 9.4 9.5 10.4 10.3 

Dry 
Creek 

Upper 10.5 10.5 10.4 10.4 10.4 10.4 10.2 10.2 10.1 10.1 9.9 9.9 9.8 9.8 9.8 9.8 

Lower 10.4 10.4 10.2 10.2 10.2 10.2 10.1 10.1 10.0 10.1 10.1 10.2 10.2 10.2 10.3 10.3 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-262 



 

   
  

 

 
 

         

            

          

         

          

          

         

          

            

            

            

         

          

         

Fisheries Resources 

Table 4.3-178. Suitability scores comparing dissolved oxygen suitability in the Russian River and Dry Creek during the juvenile 
steelhead rearing period under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

Reach 

April May June July August September October November 

Location BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 4.11 4.11 3.85 3.85 3.42 3.42 1.62 1.62 0.26 0.26 0.49 0.49 3.04 3.04 4.17 4.17 

Forks 4.27 4.26 4.08 4.09 3.82 3.85 2.54 3.18 0.70 1.51 1.04 0.78 3.31 2.48 4.29 4.22 

2 mile 4.36 4.36 4.26 4.25 4.14 4.17 3.69 3.87 3.26 3.48 3.27 3.31 3.89 3.64 4.36 4.31 

4 mile 4.42 4.41 4.39 4.38 4.29 4.33 4.07 4.19 3.81 3.99 3.76 3.86 4.17 4.03 4.40 4.37 

Hopland 4.45 4.44 4.43 4.38 4.43 4.42 4.35 4.39 4.27 4.34 4.16 4.29 4.23 4.26 4.47 4.45 

Cloverdale 4.38 4.38 4.35 4.30 4.36 4.33 4.28 4.28 4.22 4.27 4.14 4.24 4.23 4.25 4.46 4.45 

Geyserville 4.35 4.35 4.26 4.25 4.24 4.21 4.15 4.13 4.11 4.11 4.11 4.14 4.19 4.21 4.45 4.45 

Healdsburg 4.31 4.31 4.20 4.18 4.12 4.09 3.99 3.97 3.98 3.97 4.04 4.06 4.18 4.18 4.44 4.44 

Lower 
River 

Below Dry Creek 4.34 4.34 4.26 4.26 4.24 4.22 4.17 4.17 4.15 4.15 4.17 4.19 4.28 4.29 4.46 4.46 

Hacienda 4.32 4.32 4.25 4.26 4.25 4.29 4.17 4.23 4.13 4.15 4.16 4.17 4.29 4.29 4.50 4.50 

Dry 
Creek 

Upper 4.49 4.49 4.47 4.47 4.47 4.47 4.45 4.45 4.42 4.42 4.36 4.36 4.30 4.30 4.31 4.31 

Lower 4.49 4.49 4.45 4.45 4.43 4.43 4.42 4.42 4.40 4.41 4.40 4.40 4.42 4.42 4.49 4.49 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-263 



 

   
  

 

 
  

       

        

      

      

      

      

      

       

 
     

     

 

       

        

      

      

      

      

      

       

 
     

     

 

  

Fisheries Resources 

Table 4.3-179.  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile steelhead 
rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

April 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

May 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-264 



 

   
  

 

  
 

 

       

       

       

      

       

      

      

       

 
     

     

 

       

       

      

         

      

      

      

       

 
     

     

 

  

Fisheries Resources 

Table 4.3-179 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile 
steelhead rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

June 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 8.08 5.84 1.95 0.67 0.02 0.04 10.05 6.55 -3.49 

Forks 0.79 0.17 0.00 0.00 0.00 0.00 0.79 0.17 -0.62 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

July 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 24.14 40.37 20.04 18.12 33.30 13.74 77.48 72.24 -5.23 

Forks 19.39 15.24 30.09 9.98 0.00 0.00 49.48 25.22 -24.26 

2 miles 0.03 0.00 0.00 0.00 0.00 0.00 0.03 0.00 -0.03 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-265 



 

   
  

 

  
 

       

        

       

      

       

    

      

      

 
    

     

 

       

        

       

      

      

    

      

      

 
    

     

 

Fisheries Resources 

Table 4.3-179 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile 
steelhead rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

August 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 6.11 15.31 7.12 18.78 85.91 65.64 99.14 99.73 0.60 

Forks 7.26 16.04 83.26 61.93 1.76 0.00 92.28 77.98 -14.30 

2 miles1 
30.64 0.68 0.00 0.00 0.00 0.00 30.64 0.68 -29.96 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

September 

Reach Location 

Tolerance Resistance Lethal Total 
% Change 

BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 6.20 1.55 12.50 9.50 74.77 87.69 93.47 98.75 5.28 

Forks 12.68 10.42 75.08 84.65 0.01 0.00 87.77 95.07 7.31 

2 miles 29.24 7.21 0.00 0.00 0.00 0.00 29.24 7.21 -22.03 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-266 



 

   
  

 

  
 

 

       

       

      

         

      

     

       

       

 
     

     

       

       

      

      

       

     

       

       

 
     

     

 

Fisheries Resources 

Table 4.3-179 (continued).  Frequency of occurrence of dissolved oxygen levels modeled to exceed criteria deemed stressful to juvenile 
steelhead rearing in the Russian River and Dry Creek under Baseline Conditions (BC) and the No Project 2 Alternative (NP2). 

October 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 6.47 7.44 4.43 6.75 16.43 41.09 27.33 55.28 27.95 

Forks 4.92 7.88 15.75 35.88 0.00 3.76 20.68 47.52 26.84 

2 miles 2.21 3.99 0.00 0.00 0.00 0.00 2.21 3.99 1.79 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

November 

Reach 

Tolerance Resistance Lethal Total 
% Change 

Location BC NP2 BC NP2 BC NP2 BC NP2 

Upper 

Russian 

River 

CVD 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Forks 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 miles1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 miles 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hopland 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cloverdale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Dry Creek 
Upper 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1Miles downstream from the confluence with the East and West Forks of the Russian River (“Forks”). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.3-267 



 

  
  

 

 

 

 

 

 

  

Fisheries Resources 

Impact 4.3-25: Changes in minimum instream flow could substantially affect the 
habitat for native warmwater species through reduced dissolved oxygen levels in 
the months April through November in the Russian River and in Dry Creek. (No 
Impact). 

Although the Russian River Biological Opinion focuses on the management of juvenile 
steelhead in the Russian River above Cloverdale, rearing by native warmwater fish would 
continue to occur in the Upper Russian River downstream from Coyote Valley Dam.  Although 
low numbers of warmwater fish inhabit Dry Creek, the year-around release of coldwater inhibit 
the development of large populations of these species.  The mainly cool water releases from 
Lake Mendocino also impinge on the development of a warmwater fish community in the Upper 
Russian River, but to a lesser degree compared to Dry Creek.  Fish inhabiting the Upper 
Russian River in the first two miles downstream from Coyote Valley Dam would be subject to 
fluctuating DO levels as described for upstream migrating Chinook salmon and rearing juvenile 
steelhead impact analysis section. As described in the Setting section, warmwater adapted fish 
can tolerate lower DO levels compared to salmonids.  Dissolved oxygen levels above 6 ppm are 
generally optimal, and stressful conditions do not begin until DO levels drop below 4 ppm. 
Based on the water quality model results, DO levels generally exceed 4.0 ppm (suitable levels) 
within two miles of Coyote Valley Dam. Therefore, the impact analysis is limited to the first two 
miles of the Russian River downstream from Coyote Valley Dam. 

The modeled monthly mean DO levels for the Proposed Project and the No Project alternatives 
are similar to Baseline Conditions (Figure 4.3-20). Although the timing that DO reaches its 
lowest point varies by approximately one month (as discussed in the rearing juvenile steelhead 
and upstream migrating Chinook salmon) from Baseline Conditions, the overall effects to native 
warmwater fish is similar.  Although DO levels approach lethal levels at the outlet to Coyote 
Valley Dam, DO levels recover and approach 4.0 ppm (suitable) near the Forks.  Based on the 
modeled DO levels, and the similarities in the average daily DO modeled that would occur for 
the Proposed Project and the No Project alternatives compared to Baseline Conditions, there 
would be no affects to the habitat for native warmwater species through reduced dissolved 
oxygen levels in the months April through November in the Russian River and in Dry Creek and 
therefore, no impacts would occur. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-268 
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Figure 4.3-20.  Average daily dissolved oxygen levels modeled to occur at the Forks for Baseline 
Conditions (BC), the No Project 1 Alternative (NP1), the No Project 2 Alternative (NP2), and the 
Proposed Project (PP). Note that the DO levels are identical under both BC and the No Project 1 
Alternative. 

Impact 4.3-26: Changes in minimum instream flow could substantially affect 
quantity and quality of habitat for resident, rare or endangered species in the 
Upper Russian River under 1977 Drought Conditions. (No Impact).  

The drought of 1977 is the most critical year in terms of water supply/flow in the Russian River.  
Although the calendar year of 2013 was drier than 1977, the previous year’s leading into 1977 
and 2013 were vastly different in terms of water supply. 1976 was also a dry year, thus water 
supply levels were already stressed leading into 1977.  In comparison, over 12 inches of rain fell 
in Sonoma County in the December of 2012, thus water supply was much better starting off the 
2013 drought. 

The 1977 Drought presents unique challenge to analyzing how changes in flow impact water 
quality constitutes such as temperature and DO.  Based on model results, under Baseline 
Conditions as well as the No Project 1 and 2 Alternatives, water surface elevations in Lake 
Mendocino would fall below the outlet structure, preventing the release of water from the 
reservoir during 1977. Although there would be residual pools remaining in the Russian River 
below Lake Mendocino under Baseline Condition and the No Project 1 and 2 alternatives, the 
water quality model was unable to estimate temperatures and DO levels under the no flow 
condition. However, under the Proposed Project, sufficient storage would remain to allow for 
releases throughout 1977.  Water quality conditions under 1977 water supply conditions would 
indicate that the Proposed Project would have a negative impact on salmonids in the Upper 
Russian River, while the lack of results for the other three flow scenarios would not be recorded 
as an impact (that is, the model cannot estimate temperature and DO when flow is zero, thus 
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there would be no results to report).  In order to present an accurate comparison between the 
different projects scenarios, water quality results from 1977 were removed, but only during the 
period that Lake Mendocino was modeled “to go dry” (a misnomer since a residual pool would 
remain behind the dam, providing some habitat for aquatic, lake dwelling species).  Results from 
1977 were included in the analysis discussed above for all times that water was modeled to be 
released from Lake Mendocino. 

Proposed Project:  The reduced flows modeled under the Proposed Project would maintain 
adequate storage in the Lake Mendocino so that it does not go “dry” under 1977 drought like 
conditions. Water temperature and DO levels would likely result in a severe reduction in habitat 
quality of rearing habitat for upstream migrating Chinook salmon and rearing juvenile steelhead 
under a 1977 drought scenario. However, the Proposed Project would provide some 
improvement to water supply and would not cause a substantial effect to the quantity and quality 
of habitat for resident, rare or endangered species in the Upper Russian River under 1977 
drought conditions over Baseline Conditions and therefore, no impact.  

No Project 1 and No Project 2 Alternatives: For the No Project 1 Alternative, the water 
surface elevation in Lake Mendocino would fall below the reservoir outlet structure on July 21, 
and continuing through November 20 when a large storm restored flow to the river.  Under the 
No Project 2 Alternative, the water surface elevation in the reservoir would drop below the outlet 
structure on November 7. For Baseline Conditions, the modeled fluctuations are similar. The No 
Project alternatives would not cause an increase in substantial effects to the quantity and quality 
of habitat for resident, rare or endangered species in the Upper Russian River under 1977 
drought conditions over Baseline Conditions and therefore, no impact    

Impacts to Fish in Lake Sonoma and Lake Mendocino 
Impact 4.3-27: Changes in minimum instream flow could substantially affect the 
habitat for spawning sunfish through increased reservoir releases at Lake 
Mendocino. (Beneficial). 

As discussed in the setting section, sunfish are spring spawners.  Sunfish spawn primarily in 
relatively shallow water (approximately 0.5 to 6.0 feet, depending on species).  Embryo 
development is controlled by water temperature, and may take up to 21 days from egg 
deposition to the point where the resultant young fish are able to actively swim. During the 
spring, water surface elevation within a reservoir will rise or fall depending on the amount of 
inflow or outflow (releases from the reservoir).  The rate at which the water surface is drawn 
down may impact sunfish spawning success if the nest become dewatered prior to the eggs 
hatching and the young fish developing to the point where they are able to actively swim. 

Proposed Project: Under the Proposed Project, the number of years with no change in water 
surface elevation does not exceed 0.5 ft./21 days. An improvement in March by 34 years, 69 
years in April, and in May by 57 years over Baseline Conditions  (Table 4.3-180. In June, the 
number of years where the water surface elevation declined between 0.5 and 3.5 feet and 
improved 58 times; however, neither scenario was modeled to provide optimal conditions for 
spawning sunfish. Overall, changes in minimum instream flow would reduce water surface 
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fluctuations in the spring and would provide a benefit to spawning sunfish in Lake Mendocino 
under the Proposed Project. Beneficial 

No Project 1 Alternative:  The fluctuation of water surface drawdown is identical (in terms of its 
potential effects on spawning sunfish) under the No Project 1 Alternative compared to Baseline 
Conditions.  As a result, conditions for spawning sunfish in Lake Mendocino would not change 
(Table 4.3-180). Based on modeled water surface elevation fluctuations at Lake Mendocino, 
would be similar to Baseline Conditions and would not substantially affect the habitat for spawning 
sunfish through increased reservoir releases and therefore, no impacts would occur. 

No Project 2 Alternative: Under the No Project 2 Alternative, the number of years with no 
change in water surface elevation would not exceed 0.5 ft. over any 21 day period. An 
improvement in April by 33 years and in May by 34 years over Baseline Conditions. In June, the 
number of years in which the water surface elevation would decrease between 0.5 and 3.5 feet 
over a 21 day period decreased 57 times however, neither Baseline Conditions nor the No 
Project 2 Alternative modeled to provide optimal conditions for spawning sunfish (Table 4.3.0
180). Overall, changes to minimum instream flow requirements in the summer months under 
No Project 2 would reduce water surface fluctuations in the spring; and would provide a benefit 
to spawning conditions for sunfish.  

Impact 4.3-28: Changes in minimum instream flow could substantially affect the 
habitat for spawning sunfish through increased reservoir releases at Lake 
Sonoma. (Beneficial). 

Proposed Project:  Fluctuations in water surface elevation are the same as Baseline 
Conditions (Table 4.3-181).  The change in water surface elevation would not exceed 0.5 ft. 
over a 21 day period and was modeled to occur in 12 fewer years in May, and seven fewer 
years in June compared to Baseline Conditions. Therefore, the Proposed Project would provide 
a slight benefit for spawning sunfish.  

No Project 1 Alternative: Releases from Lake Sonoma are slightly elevated under the No 
Project 1 Alternative compared to Baseline Conditions, thus water surface drawdown is slightly 
elevated under the No Project 1 Alternative (Table 4.3-181).  Years with optimal sunfish 
spawning conditions (based on reservoir drawdown) would be reduced by 1 in March, 5 in April, 
and 3 in May. Slight to moderately stressful conditions in June occur in 14 fewer years with a 
corresponding increase in moderately to stressful conditions under the No Project 1 Alternative.  
Although the increase in water surface elevations could result in effects to spawning success for 
sunfish in some years, it would not cause a substantial impact to the sunfish populations. 
Therefore, it is considered a less than significant impact. 

No Project 2 Alternative:  Water surface fluctuations during the sunfish spawning period in 
Lake Sonoma are nearly identical between Baseline Condition and the No Project 2 Alternative.  
There would be no change over Baseline Conditions and therefore, no impact would occur 
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Table 4.3-180. Model Results for the maximum 21-Day change in water surface elevations by 
month during the sunfish spawning Season in Lake Mendocino (March through June) for the 104
year hydrologic record 

March 

Decrease in 
water surface 
elevation (ft.) 

Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 59 59 62 93 
>-0.6 and ≤-3.5 41 41 38 7 
>-3.6 and ≤-6.5 2 2 2 2 

>-6.5 2 2 2 2 
Total 104 104 104 104 

April 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 30 30 64 99 
>-0.6 and ≤-3.5 74 74 40 5 
>-3.6 and ≤-6.5 0 0 0 0 

>-6.5 0 0 0 0 
Total 104 104 104 104 

May 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 4 4 40 61 
>-0.6 and ≤-3.5 98 98 64 43 
>-3.6 and ≤-6.5 2 2 0 0 

>-6.5 0 0 0 0 
Total 104 104 104 104 

June 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 0 0 0 0 
>-0.6 and ≤-3.5 45 45 102 103 
>-3.6 and ≤-6.5 58 58 2 1 

>-6.5 1 1 0 0 
Total 104 104 104 104 
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Table 4.3-181.  Model Results for the Maximum 21-Day Change in Water Surface Elevations by 
Month during the Sunfish Spawning Season in Lake Sonoma (March through June) for the 104
Year Hydrologic Record 

March 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 66 69 66 67 
>-0.6 and ≤-3.5 32 29 32 31 
>-3.6 and ≤-6.5 6 6 6 6 

>-6.5 0 0 0 
Total 104 104 104 104 

April 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 31 30 30 39 
>-0.6 and ≤-3.5 69 70 70 14 
>-3.6 and ≤-6.5 4 4 4 0 

>-6.5 0 0 0 0 
Total 104 104 104 104 

May 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 4 4 4 63 
>-0.6 and ≤-3.5 99 98 98 40 
>-3.6 and ≤-6.5 1 2 2 1 

>-6.5 0 0 0 0 
Total 104 104 104 104 

June 

Decrease in 
water surface 

elevation 
Baseline No Project 1 No Project 2 Proposed Project 

≤-0.5 0 0 0 13 
>-0.6 and ≤-3.5 103 89 103 90 
>-3.6 and ≤-6.5 1 15 1 1 

>-6.5 0 0 0 0 
Total 104 104 104 104 
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Don Clausen and the Coyote Valley Dam Egg Collection 
Facility 
The Don Clausen Fish Hatchery and Coyote Valley Dam Egg Collection facilities are discussed 
in Chapter 3 “Background and Project Description.” Coho salmon and steelhead are spawned 
and reared at the Don Clausen Fish Hatchery. The eggs of steelhead returning to the Coyote 
Valley Dam Egg Collection Facility are collected and fertilized then transported to the Don 
Clausen Fish Hatchery at Lake Sonoma to be raised.  After a year, young steelhead are 
returned to the facility located at the base of Coyote Valley Dam the following January and 
housed for a period of time to imprint the fish to the site.  The steelhead are volitionally released 
into the Russian River in February and March. Chinook salmon are not spawned or raised at 
either facility. 

Analyzing potential impacts to fish reared in these two facilities is simplified (compared to 
assessing impacts to wild fish) by the nature of hatcheries.  Hatchery staff maximize factors 
such as dissolved oxygen levels and food availability while suppressing the potential for 
outbreaks of disease, fungal and bacterial infections.  In addition, flow releases required to 
maintain hatchery facilities in good condition are crucial elements of Baseline Conditions as well 
as the three proposed alternatives.  However, water temperature cannot be easily managed.  
The temperature of water released from Lake Mendocino and Lake Sonoma depends on the 
conservation of the coldwater pool.  During critically dry years, water temperature released from 
the reservoirs may result in stressful conditions for hatchery-reared fish. 

Coyote Valley Egg Taking Station 
Impact 4.3-29: Changes in minimum instream flow could substantially affect the 
quality of habitat for spawning steelhead by elevated water temperatures from 
January through mid-April at the Coyote Valley Egg Taking Station. (No Impact). 

Steelhead eggs are collected at the Coyote Valley Egg Taking Station from January through 
mid-April. During the steelhead spawning period, temperatures of water released from Lake 
Mendocino to this facility are suitable 100 percent of the time under Baseline Conditions and the 
Proposed Project, the No Project 1 Alternative, and the No Project 2 Alternative (Table 4.3-182).  
Therefore, no impacts to spawning steelhead by elevated water temperatures from January 
through mid-April at the Coyote Valley Egg Taking Station would occur 

Impact 4.3-30: Changes in minimum instream flow could substantially affect the 
quality of habitat for steelhead smolts by elevated water temperatures from March 
through April at the Coyote Valley Egg Taking Station. (No Impact). 

Steelhead smolts are transported from the Don Clausen Fish Hatchery to the Coyote Valley Egg 
Taking Station in January and held for approximately one to two months before being released 
into the Russian River. Water temperatures were suitable 100 percent of the time during 
January through March under Baseline Condition, the Proposed Project, the No Project 1 
Alternative, and the No Project 2 Alternative (Table 4.3-183).  Therefore, no impacts to 
steelhead smolts by elevated water temperatures from March through April at the Coyote Valley 
Egg Taking Station would occur. 
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Table 4.3-182.  Percentage of the time that water temperatures released from Lake Mendocino are 
suitable (≤59.0° F) during the January through mid-April steelhead spawning and egg incubation 
period under Baseline Conditions, the Proposed Project, the No Project 1 Alternative, and the No 
Project 2 Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

January 100 100 100 100 
February 100 100 100 100 

March 100 100 100 100 
April 100 100 100 100 

Table 4.3-183.  Percentage of the time that water temperatures released from Lake Mendocino are 
suitable (≤55.0° F) when steelhead smolts are held at the Coyote Valley Egg Taking Facility (March 
and April) under Baseline Conditions and the Proposed Project, the No Project 1 Alternative, and 
the No Project 2 Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

March 100 100 100 100 
April 99 100 99 100 

Don Clausen Fish Hatchery 
Impact 4.3-31: Changes in minimum instream flow could substantially affect the 
quality of habitat for spawning steelhead and egg incubation by elevated water 
temperatures from January through mid-April at the Don Clauson Fish Hatchery. 
(No Impact). 

Steelhead eggs are collected January through mid-April at the Don Clausen Fish Hatchery.  
Suitable temperatures for upstream migrating and spawning steelhead are ≤59.0° F. During the 
steelhead spawning period, temperatures of water released from Lake Sonoma to the hatchery 
facility are suitable 100 percent of the time under Baseline Conditions, the Proposed Project, the 
No Project 1 Alternative, and the No Project 2 Alternative (Table 4.3-184).  Therefore, no 
impacts to spawning steelhead and egg incubation by elevated water temperatures from 
January through mid-April at the Don Clauson Fish Hatchery.  

Table 4.3-184.  Percentage of the time that water temperatures released from Lake Sonoma are 
suitable (≤59.0° F) during the January through mid-April steelhead spawning period under 
Baseline Conditions and the Proposed Project, the No Project 1 alternative, and the No Project 2 
Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

January 100 100 100 100 
February 100 100 100 100 

March 100 100 100 100 
April 100 100 100 100 
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Impact 4.3-32: Changes in minimum instream flow could substantially affect the 
quality of habitat for juvenile steelhead rearing at the Don Clauson Fish Hatchery 
by elevated water temperatures from April through November. (No Impact). 

Water released from Lake Sonoma remained below 66.0° F (suitable levels) for rearing juvenile 
steelhead under Baseline Conditions, the Proposed Project, and the No Project 2 Alternative 
(Table 4.3-185).  Water temperatures would exceed 66.0° F under the No Project 1 during 
October and November.  However, this event would occur less than one percent of the time, 
and the temperatures modeled to occur (67.3 and 66.3 in October and November of 1977, 
respectively) and would not substantially affect the quality of habitat for juvenile steelhead. 
Therefore, no impacts to juvenile steelhead rearing by elevated water temperatures from April 
through November at the Don Clauson Fish Hatchery.  

Table 4.3-185.  Percentage of the time that water temperatures released from Lake Sonoma are 
suitable (≤66.0° F) during the April through November juvenile steelhead rearing period under 
Baseline Conditions and the Proposed Project, the No Project 1 alternative, and the No Project 2 
Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

April 100 100 100 100 
May 100 100 100 100 
June 100 100 100 100 
July 100 100 100 100 

August 100 100 100 100 
September 100 99 100 100 

October 100 99 100 100 
November 100 100 100 100 

Impact 4.3-33: Changes in minimum instream flow could substantially affect the 
quality of habitat for steelhead smolts by elevated water temperatures from March 
through April at the Don Clauson Fish Hatchery. (No Impact). 

Water temperatures were suitable 100 percent of the time during March under Baseline 
Condition, the Proposed Project, the No Project 1 Alternative, and the No Project 2 Alternative 
(Table 4.3-186).  In April, water temperatures are suitable for smolting steelhead over 99 
percent of the time under the Proposed Project and the No Project 2 Alternative, and 99 percent 
of the time under Baseline Conditions and the No Project 1 Alternative.  Temperatures 
exceeding suitable levels occurs less than one percent of the time and occurs equally between 
Baseline Conditions and the three proposed alternatives. Therefore, no impacts to steelhead 
smolts by elevated water temperatures from March through April at the Don Clauson Fish 
Hatchery would occur. 
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Table 4.3-186. Percentage of the time that water temperatures released from Lake Sonoma are 
suitable (≤55.0° F) when steelhead smolts are held at the Don Clausen Fish Hatchery (March and 
April) under Baseline Conditions and the Proposed Project, the No Project 1 Alternative, and the 
No Project 2 Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

March 100 100 100 100 
April 99 99 99 99 

Impact 4.3-34: Changes in minimum instream flow could substantially affect the 
quality of habitat for spawning coho salmon and egg incubation by elevated water 
temperatures from April through November at the Don Clauson Fish Hatchery. (No 
Impact). 

Water released from Lake Sonoma meet water temperature criteria for coho salmon spawning 
and egg incubation 99 percent of the time under Baseline Conditions, as well as the Proposed 
Project, the No Project 1 Alternative, and the No Project 2 Alternative, with one exception.  
During December, temperatures exceed levels considered suitable for spawning coho salmon 
27 to 30 percent of the time.  Overall, Baseline Conditions, the Proposed Project, and the No 
Project alternatives all perform well, with few difference between them (Table 4.3- 187 
Therefore, no impacts to spawning coho salmon and egg incubation by elevated water 
temperatures from April through November at the Don Clauson Fish Hatchery would occur. 

Table 4.3-187.  Percentage of the time that water temperatures released from Lake Sonoma are 
suitable (≤59.0° F) during the December through March coho salmon spawning and egg 
incubation period under Baseline Conditions, the Proposed Project, the No Project 1 alternative, 
and the No Project 2 Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

December 72 73 70 72 
January 99 99 99 99 
February 99 99 99 99 

March 99 99 99 99 

Impact 4.3-35: Changes in minimum instream flow could substantially affect the 
quality of habitat for spawning coho salmon and egg incubation by elevated water 
temperatures from April through November at the Don Clauson Fish Hatchery. (No 
Impact). 

Water released from Lake Sonoma meet water temperature criteria (≤62.5° F) for juvenile coho 
salmon rearing at the Don Clausen Fish Hatchery 99 to 100 percent of the time (Table 4.3-188).  
Suitable conditions would only be exceeded during the most severe drought conditions 
modeled. Overall, there was no differences between Baseline Conditions, the Proposed 
Project, the No Project 1 Alternative, and the No Project 2 Alternative.  Therefore, no impacts to 
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spawning coho salmon and egg incubation by elevated water temperatures from April through 
November at the Don Clauson Fish Hatchery would occur. 

Table 4.3-188.  Percentage of the time that water temperatures released from Lake Sonoma are 
suitable (≤62.5° F) during the April through November juvenile coho salmon rearing period under 
Baseline Conditions and the Proposed Project, the No Project 1 alternative, and the No Project 2 
Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

April 100 100 100 100 
May 100 100 100 100 
June 100 100 100 100 
July 100 100 100 100 

August 100 100 100 100 
September 100 100 100 100 

October 99 99 99 99 
November 99 99 99 99 

Impact 4.3-36: Changes in minimum instream flow could substantially affect the 
quality of habitat for coho salmon smolts by elevated water temperatures from 
April through November at the Don Clauson Fish Hatchery. (No Impact). 

Water released from Lake Sonoma meet water temperature criteria (≤57.0° F) for coho salmon 
smolts at the Don Clausen Fish Hatchery 100 percent of the time (Table 4.3-189). No impacts to 
coho salmon smolts by elevated water temperatures from April through November at the Don 
Clauson Fish Hatchery would occur. 

Table 4.3-189.  Percentage of the time that water temperatures released from Lake Sonoma are 
suitable (≤57.0° F) during the March through May coho salmon smolting period under Baseline 
Conditions and the Proposed Project, the No Project 1 alternative, and the No Project 2 
Alternative. 

Water Supply Alternative 

Month 
Baseline 

Conditions 
Proposed 

Project 
No Project 1 No Project 2 

March 100 100 100 100 
April 100 100 100 100 
May 100 100 100 100 
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Native Warm Water Fish Complex 
Impact 4.3-37: Changes in minimum instream flow could substantially affect the 
habitat for native warmwater species in the Russian River. (No Impact).  

Native warm water species complex 
Most native warmwater tolerant fish (Sacramento suckers, hardhead, Sacramento pikeminnow, 
Russian River tule perch, etc.) inhabiting the Russian River prefer large pools and deep runs 
with temperatures in the upper 60s to high 70s (or higher).  Based on the temperature and DO 
levels modeled to be in the Russian River between Cloverdale and the Estuary, all of the flow 
scenarios provide suitable habitat for this complex of fish.  Although reductions in flows could 
reduce the quantity of habitat, the pools and deep run habitat favored by these species would 
be minimally affected by the changes in flows modeled to occur under the three alternatives.  
Historically, these species tolerated flows in the river decreasing to a relative trickle during the 
summer months (prior to the construction of the Potter Valley Project), that would have 
restricted fish to the remaining pool habitat. Therefore, changes in minimum instream flow under 
the Proposed Project or the No Project alternatives would not substantially affect habitat for the 
warm water fish complex and no impacts would occur. 

Sacramento pikeminnow 
A native predator that are known to include salmonids in their diet where their habitat overlaps.  
However, Sacramento pikeminnow prefer warmer water than salmonids, and their preferred 
habitat (large pools) often naturally segregates them from salmonids.  While the proposed 
alternatives are not expected to negatively impact this species, the reduction in flows would not 
lead to an increase in available habitat, or a foreseeable expansion of their populations above 
what is currently living in the river. Therefore, changes in minimum instream flow would not 
increase Sacramento pikeminnow populations or expand their range, and thus no impacts 
would occur. 

Pacific lamprey 
An ancient anadromous aquatic organism (although they are not truly a “fish,” they are generally 
referred to as such for convenience).  Little is known about Pacific lamprey in the Russian River.  
Sampling conducted by the Water Agency has documented populations in many “steelhead 
bearing” streams.  Pacific lamprey ammocoetes (juvenile lamprey) have also been captured 
above the Mirabel Dam near Forestville, and near Ukiah (SCWA unpublished data).  Lamprey 
spawning habitat and timing overlaps with steelhead. Pacific lamprey “smolts,” called 
macropthalmia, migrate to the ocean during the first few high winter flows. Because of the timing 
of their upstream migration (fall through spring) and their perceived tolerance for warmer water 
(based on observations made by Water Agency biologists) there would be no affects to the 
habitat for Pacific lamprey in the Russian River as a result of the either the Proposed Project or 
the No Project alternatives and therefore, no impacts would occur. 
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Non-Native Sports Fish 
Impact 4.3-38: Changes in minimum instream flow could substantially affect the 
habitat for spawning American shad in the Russian River. (Less-than-significant). 

American shad 
A non-native species popular as a sports fish.  Shad migrate and spawn in the Russian River 
April through August, with peak upstream migration occurring in early to mid-May (Baracco and 
Jones (1971)).  American shad spawn over a wide range of temperatures (62 to 75° F).  
American shad spawn in the Russian River at least as far upstream as Healdsburg.  Water 
temperatures and DO levels during the spring fall within suitable ranges during the spring 
spawning period for this species.  One potential factor affecting American shad in the Russian 
River is flow. Although there are no studies analyzing streamflow requirements for spawning 
American shad in the Russian River, a reduced flow was assumed to have an effect to their 
habitat. The significance would depend on exact timing of spawning.  At least in 1971, peak 
upstream migration was noted as occurring in early to mid-May.  Daily flows at Hacienda over 
162 cfs (the lowest flow observed during their study) were described by Baracco and Jones 
(1971) as being sufficient to pass upstream migrating American shad.  In addition, because 
much larger Chinook salmon are capable of migrating upstream through the lower Russian 
River, the smaller American shad were assumed to be able to complete their upstream 
migration as well. However, the minimum flow necessary for American shad to complete egg 
incubation in the Russian River is unknown.  Streamflows during April and May appear to be 
suitable for spawning American shad in the Russian River; however, minimum instream flows 
are significantly lower June through August for the Proposed Project and the No Project 
alternatives compared to Baseline Conditions (Table 4.3-190).  Based on Baracco and Jones 
(1971), American shad would be able to successfully spawn during April and May (peak timing); 
however, reduced flows in the Lower Russian River June through August could have effects to 
the habitat for American shad.  Since the timing of the reduced flows from either the Proposed 
Project or the No Project alternatives would occur after the peak of the spawning period, the 
potential to substantially affect the habitat for spawning American shad in the Russian River 
would be less than significant. 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.3-280 



 

   
  

 

  

 

  

   

     

      

      

      

  

    

     

      

      

      
 

 

Fisheries Resources 

Table 4.3-190.  Monthly median flows at Healdsburg and Hacienda under the four flow scenarios 
during the April – August shad upstream migration and spawning period. 

Healdsburg 

Alternative 

Month 

April May June July August 

Baseline 613 294 205 205 205 

Proposed Project 536 207 121 114 114

 No Project 1 613 294 205 205 205

 No Project 2 604 232 143 134 134 

Hacienda 

April May June July August 

Baseline 942 374 226 192 180 

Proposed Project 848 246 87 84 84 

No Project 1 914 342 193 159 159 

No Project 2 908 284 134 102 102 

Impact 4.3-39: Changes in minimum instream flow could substantially affect the 
habitat for smallmouth bass in the Russian River. (No Impact). 

Smallmouth Bass 
From a fisheries management perspective, the presences of smallmouth bass constitute a 
negative impact to native species.  Smallmouth bass are an aggressive, non-native predator 
that has been implicated in the reduction of native fish throughout California (although it is this 
aggressive nature that makes them popular with anglers).  Smallmouth bass habitat likely 
overlaps with the warm water native complex (large pools and deep runs from Cloverdale 
downstream to the estuary).  Water temperatures were modeled to change very little in this 
reach of the river, and DO levels were modeled to exceed 6.0 ppm throughout the year.  
Because this species occupies pools and deep runs, the changes in flow modeled to occur 
Proposed Project or the No Project alternatives would marginally affected these habitats; thus 
there would be no potential to affect the habitat for smallmouth bass in the Russian River and 
no impacts would occur. 

Estuary Habitat 
The Fish Flow and Water Rights Project is not intended to improve habitat in the Russian River 
estuary and is not anticipated to change the frequency that the barrier beach forms or water 
quality conditions within the estuary (see Water Quality chapter).  However, lowering minimum 
instream flows in the mainstem Russian River will result in lower inflows into the estuary. During 
the lagoon management season lower inflows may decrease the frequency that the estuary 
reaches elevations that would cause the estuary to naturally self-breach or require the Water 
Agency to breach the barrier beach in order to protect low-lying properties from inundation. 
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Impact 4.3-40. Changes in minimum instream flow could affect the frequency 
Estuary closures which could substantially interfere with the movement of adult 
salmonid (No Impact). 

The Proposed Project or the No Project alternatives are not anticipated to change the quantity 
or quality of habitat in the Estuary.  Based on the Russian River ResSim model No Project 1 
would have monthly median flows during September 1 through October 15 (the portion of the 
lagoon management period that overlaps with the adult migration period) that are 0 to 14 cfs 
lower than Baseline, No Project 2 would have monthly median flows that are 57 to 64 cfs lower 
than Baseline, and the Proposed Project would have monthly median flows 75 to 89 cfs lower 
than Baseline (Figure 4.3-21). Lower inflows into the estuary may prolong the duration of 
closures which may delay adult migration in the early part of the migration period.  Adult 
salmonids may be delayed from entering the estuary if closures last for longer periods of time, 
however this would take place outside of the period of time that the bulk of adult salmonid 
migration takes place. In general thermal conditions are unsuitable for adult salmonids in the 
Russian River before mid-October (for more details see the section of this chapter that 
discusses stream temperature).  Adult Chinook have been observed at Mirabel in early 
September, but in relatively low numbers.  

May 15‐31 Jun Jul Aug Sep Oct 1‐15 

Baseline 319 226 192 180 159 173 

Proposed Project 189 87 84 84 84 84 

No Project 1 287 193 159 159 159 159 

No Project 2 221 134 102 102 102 109 
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Monthly Median Flow at Hacienda 

Figure 4.3-21. The monthly median flows at Hacienda during the lagoon management period for 
Baseline, the Proposed Project, No Project 1, and No Project 2 based on Russian River ResSim 
model results. 

The peak of the Chinook run takes place after October 13.  During a normal water year from 
October 16 through April minimum instream flows in the Lower Russian River are the same for 
No Project alternatives as Baseline, and 10 cfs higher under the Proposed Project. This time 
period corresponds with when the bulk of the adult salmonid migration occurs.  During this time 
period, flows would be similar to Baseline Condition because during most years the unimpaired 
stream flow would be higher than minimum instream flows. As a result it is unlikely that river 
mouth closures would last longer.  However, minimum instream flows are 55 cfs lower under the 
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Proposed Project and under No Project 2 from May 1 through October 15.  Therefore inflows 
into the estuary would likely be lower during the beginning of the Chinook migration period, 
specifically from September 1 through October 15.  If the duration of closures were longer from 
September 1 to October 15 due to lower inflows into the estuary some adult Chinook may be 
delayed from entering the river. However water temperatures in the Lower Russian River are 
relatively warm before October 15 and delaying adult fish from entering the Russian River could 
be slightly beneficial. Therefore, no impacts would occur. 

Impact 4.3-41. Changes in minimum instream flow could affect the frequency 
Estuary closures which could substantially interfere with the movement of 
salmonid smolts. (No Impact) 

Salmonid smolts migrate through the estuary in the spring. In most years unimpaired flows in 
the months of November through April would be higher than minimum instream flows and 
similar to baseline under the Proposed Project or the No Project alternatives.  In May and June 
lower inflows into the estuary could prolong the duration of closures during a time that salmonid 
smolts are migrating through the estuary.  However this would not significantly affect salmonid 
smolts, because the Sonoma County Water Agency would implement an outlet channel across 
the barrier beach as recommended by the Biological Opinion (NMFS 2008).  The outlet channel 
would allow salmonid smolts to enter the ocean and therefore, no impacts would occur. 

Impact 4.3-42. Changes in minimum instream flow could affect the frequency of 
Estuary closures which could substantially affect the quantity and quality of 
juvenile steelhead habitat and steelhead could become more susceptible to avian 
predation. (No Impact) 

No Project 1, No Project 2, and the Proposed Project are not anticipated to change the quantity 
or quality of habitat in the Estuary.  However, lower inflows into the Russian River estuary may 
prolong the length of closures. Observations of recent prolonged closures & recent modeling 
results suggest that the estuary may not fully convert to a freshwater lagoon (Largier and 
Behrens 2011 and Bombardelli et al. 2014). Recent fisheries monitoring and two dimensional 
hydraulic modeling results suggests that a stratified lagoon provides ample rearing habitat as 
the fresh water surface layer thickens and inundates previously dry shoreline (Seghesio 2011, 
Matsubu, et al. 2015). Avian predation would not likely increase from Baseline Conditions.  This 
is because the duration of closures may increase which would lead to a thicker freshwater lens 
in the estuary that would provide juvenile steelhead with more fresh water depth to avoid avian 
predation. There would be no negative effects to the quantity and quality of juvenile steelhead 
habitat that could make juvenile steelhead more susceptible to avian predation. Therefore, no 
impacts would occur. 
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4.3.5 General Plan Consistency 
The Proposed Project appears to be consistent with Sonoma County General Plan 2020 goals, 
objectives, and policies. The Proposed Project does not involve construction of new facilities, 
which could impact vegetation and wildlife. Also, the Proposed Project would have less than 
significant impact on riparian and wetland habitats, sensitive plant and wildlife species, and 
riparian corridors (see Impacts 4.4.1, 4.4.3 and 4.4.4) and, therefore, would be consistent with 
Goals OSRC-7 and 8 described above. 

Also, the Proposed Project would not involve any prohibited activity under Articles 65 (Riparian 
Corridor Combining Zone), 66 (Biotic Habitat Combining Zone) of the Sonoma County zoning 
code, which restrict certain construction activities that could impact riparian corridors or 
protected trees. 

Mendocino County General Plan 
The Mendocino County General Plan (Mendocino County 2009) sets forth the following goals, 
policies, and actions related to vegetation and wildlife that are applicable to the Proposed 
Project. 

Resource Management Goals, Policies, and Actions 
Goal RM-7 (Biological Resources): Protection, enhancement and management of the biological 
resources of Mendocino County and the resources upon which they depend in a sustainable 
manner. 

Policy RM-71: Promote land uses and management practices that protect biological 
diversity and productivity. 

Policy RM-75: Protection of existing sensitive resources is the highest priority. Onsite 
replacement or offsite replacement, protection or enhancement is less desirable. 

Policy RM-77: Maintain resource diversity and integrity by protecting and enhancing 
continuous resource corridors compatible with adjacent uses through project design. 

Policy RM-78: Conserve native vegetation, critical habitats and soil resources through 
education, technical and financial assistance, cooperative endeavors, best management 
practices, and soils and vegetation management plans for development and resource 
uses. 

Policy RM-79: Encourage farmers, land owners and property managers to protect 
sensitive environments, and minimize the effects of recreation, tourism, agriculture and 
development on these resources. Promote techniques and features such as: 

 Habitat contiguity, 

 Wildlife corridors, 

 Maintaining compatibility with adjacent uses,
 
 Maintaining habitat for sensitive plant and animal species.
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Action Item RM-79.1: Work with agencies and organizations to educate the public about 
effective ways to protect listed plant and animal species and preserve sensitive habitats. 

Policy RM-89: Conserve and enhance watercourses to protect habitat, fisheries, soils, 
and water quality. 

The Proposed Project appears to be consistent with Mendocino County General Plan goals, 
objectives, and policies. The Proposed Project does not involve construction of new facilities, 
which could impact vegetation and wildlife. Also, the Proposed Project would have less than 
significant impact on riparian and wetland habitats, sensitive plant and wildlife species, wildlife 
corridors, and riparian corridors (see Impacts 4.4.1, 4.4.3 and 4.4.4) and, therefore, would be 
consistent with goals, policies, and actions listed above. 

Sonoma County General Plan 
The project area is located within portions Sonoma County. The following section lists goals, 
policies and objectives related to the Proposed Project’s vegetation and wildlife resources from 
Sonoma County General Plan 2020 (PRMD 2012) and ends with a brief analysis discussing 
consistency with this plan. 

Goal OSRC-7: Protect and enhance the County's natural habitats and diverse plant and animal 
communities. 

Objective OSRC-7.1: Identify and protect native vegetation and wildlife, particularly 
occurrences of special status species, wetlands, sensitive natural communities, 
woodlands, and areas of essential habitat connectivity.  

Objective OSRC-7.4: Where appropriate, support regulatory efforts by other agencies to 
protect biotic habitat. 

Objective OSRC-7.5: Maintain connectivity between natural habitat areas.  

GOAL OSRC-8: Protect and enhance Riparian Corridors and functions along streams, 
balancing the need for agricultural production, urban development, timber and mining 
operations, and other land uses with the preservation of riparian vegetation, protection of water 
resources, flood control, bank stabilization, and other riparian functions and values.  

Objective OSRC-8.1: Designate all streams shown on USGS 7.5 minute quadrangle 
topographic maps as of March 18, 2003, as Riparian Corridors and establish streamside 
conservation areas along these designated corridors. 

Objective OSRC-8.2: Provide standards for land use and development in streamside 
conservation areas that protect riparian vegetation, water resources and habitat values 
while considering the needs of residents, agriculture, businesses and other land users. 

Objective OSRC-8.3: Recognize and protect riparian functions and values of 
undesignated streams during review of discretionary projects. The following policies 
shall be used to achieve these objectives:  
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Policy OSRC-8a: Classify “Riparian Corridors” designated in the Open Space 
and Resource Conservation Element as follows: 

(1) “Russian River Riparian Corridor” is the corridor adjacent to the main stem of 
the Russian River, excluding lands located within the Urban Residential, 
Commercial, Industrial, or Public-Quasi Public land use categories or within the 
jurisdiction of a city.  

(2) “Flatland Riparian Corridors” are the corridors adjacent to designated streams 
in the 1989 General Plan that flow through predominantly flat or very gently 
sloping land, generally with alluvial soil. This classification excludes areas 
located within the “Russian River Riparian Corridor” or within the Urban 
Residential, Commercial, Industrial, or Public/Quasi-Public land use categories. 

(3) “Other Riparian Corridors” are the corridors adjacent to all designated 
streams not Policy OSRC-8b: Establish streamside conservation areas along 
both sides of designated Riparian Corridors as follows, measured from the top of 
the higher bank on each side of the stream as determined by PRMD: (1) Russian 
River Riparian Corridor: 200' (2) Flatland Riparian Corridors: 100' (3) Other 
Riparian Corridors: 50'* Policy OSRC-8c: Continue to utilize the Biotic Resources 
combining district for all lands within the designated streamside conservation 
areas. Develop and adopt regulations establishing standards applicable to 
Riparian Corridors along designated streams consistent with Policies OSRC-8d 
and OSRC-8e. Until the regulations are adopted, require that land use and 
development comply with Policies OSRC-8d and OSRC-8e.* 

Policy OSRC-8f: Develop and/or adopt, where appropriate, revised streamside 
specific standards, guidelines, and/or best management practices that provide for 
protection of Riparian Corridors by watershed, stream, or other geographic 
areas. Once adopted, the revised standards would replace the standards that are 
in effect at the time.  

Policy OSRC-8h: Where additional Riparian Corridors are designated in Area 
Plans, revise such plans and guidelines as needed to provide protection of 
riparian corridors equivalent to or better than the protection provided by the 
General Plan. 

Policy OSRC-8i: As part of the environmental review process, refer discretionary 
permit applications near streams to CDFG and other agencies responsible for 
natural resource protection. 

Policy OSRC-8j: Notify permit applicants of possible Federal and State permit 
requirements in areas near streams and notify landowners whose property 
overlaps or touches a designated Riparian Corridor regarding the public hearings 
on the proposed regulations affecting them. 
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Policy OSRC-8n: Work with the Sonoma County Water Agency and other 
entities to identify all streams with “bed-and-bank” channels and consider 
Riparian Corridor designation for all such streams. 
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CHAPTER 4.4 
VEGETATION AND WILDLIFE 
4.4.1 Introduction 
This chapter describes the vegetation and wildlife resources in the Fish Flow Project area 
including botanical, wetland, and wildlife resources. Fisheries resources are addressed in 
Chapter 4.3, "Fisheries Resources." Sections 4.4.2, and 4.4.3 describe the regional and project 
area environmental settings.  Section 4.4.3, “Regulatory Framework,” describes the federal, 
state, and local laws related to vegetation and wildlife resources.  Potential impacts to these 
resources are analyzed in Section 4.4.5, “Impacts and Mitigation Measures” and mitigation 
measures are proposed that could reduce, eliminate, or avoid such impacts. 

The Fish Flow Project area consists of the Upper and Lower Russian River mainstem (including 
a small section of the East Fork Russian River downstream of Coyote Dam at Lake Mendocino), 
Lake Mendocino and Lake Sonoma, and Dry Creek from Warm Springs Dam to the confluence 
with the Russian River. The Russian River Estuary (Estuary) is defined as the tidal portion of the 
Lower Russian River from the Pacific Ocean to the Duncans Mills area. 

For the purposes of describing biological resources that may be affected by the Fish Flow 
Project, the lateral extent of the project area consists of the shoreline and adjacent vegetation 
that is dependent on the river/creek or lakes for water. The riparian zone along the Russian 
River and Dry Creek to the top of bank is included in the project area because riparian trees and 
shrubs can be deep rooted and dependent on subsurface waters from a stream. Lake 
Mendocino and Lake Sonoma project area boundaries extend along the upper shoreline. 
Regulated water levels in these reservoirs create an abrupt change between barren shoreline 
and upland vegetation with no extensive riparian zone present.  

At the Estuary where the shoreline fluctuates with the tides and river mouth conditions, the 
project area boundary is defined as the estuarine and riparian habitat supporting wildlife 
resources within the 9-foot contour line in the lower seven miles of the Russian River from the 
Pacific Ocean to the Duncans Mills area. The outlet for the Estuary is managed at an elevation 
between seven and nine feet.  Water surface elevation under this management ranges between 
4.5 to nine feet between May 15 to October 15 (Environmental Science Associates, 2010). 
When the river mouth is open, water levels in the Estuary can be below mean sea level. Also, 
within the Estuary’s nine-foot elevation project area are the lower portions of several tributaries, 
including Willow Creek, Sheephouse Creek, Freezeout Creek, and Austin Creek. The term 
“project vicinity” is occasionally used when discussing lands outside the project area, but which 
may be used by transient wildlife (e.g., birds with large spatial-use patterns). 

.
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4.4.2 Environmental Setting 

Regional Setting 
Vegetation communities and wildlife habitats within the Russian River watershed include a 
mosaic of herbaceous, shrub, and tree-dominated types, as well as aquatic and developed 
types. Broad vegetative community categories within the watershed include scrubs and 
chaparrals, oak savannas and woodlands, coniferous forests and woodlands, grasslands, 
coastal dune, and fresh and saline emergent wetlands. Generally, vegetation in the Russian 
River watershed is typical of north-south trending valleys occurring in the coastal ranges in 
Northern California.  Sonoma and Mendocino counties represent a transition between southern 
(grassland, oak woodland, forest) and northern (boreal forest) vegetation types.  In most 
locations along the Russian River, the river shoreline next to open water supports a 
discontinuous emergent freshwater wetland fringe, and a water disturbance-adapted (fluvial-
ruderal) plant community on the shifting gravel bars. The river banks have a varied composition 
of riparian tree and shrub zones. The valley floor of interior areas in the upper Russian River 
watershed like the Ukiah Valley, Hopland Valley, Alexander Valley and Santa Rosa Plain 
support a wide wandering river channel with varying aged stands of riparian vegetation along 
the floodway leading up into tributaries and intergrading with oak savanna and valley grassland 
in the lowlands, oak woodlands at the base of foothills, and then oak forest and mixed 
evergreen forest in the mountainous headwaters.  The patterns of vegetation on the hills are 
often strongly influenced by solar exposure (with forest typical on north facing slopes and 
chaparral, scrub, grassland and woodland patches typical of the south facing slopes) and 
underlying geology (soil depth, parent rock, chemistry, and available moisture).   

In the Lower Russian River, below Dry Creek near Healdsburg, the river nears the Pacific 
Ocean and vegetation begins to grade into a coastal assemblage of riparian forest fringed by 
coastal forests characterized by redwood (Sequoia sempervirens), Douglas fir (Pseudotsuga 
menziesii), and California bay laurel (Umbellularia californica).  As the river reaches the tidal 
Estuary, the riparian forest intergrades with a patchy occurrence of freshwater marsh. Coastal 
scrub covers the adjacent hillsides and ultimately coastal dune and the sandbar beach 
separates the Estuary from the Pacific Ocean.   

While the overall watershed setting includes the wide variety of community types mentioned 
above, the areas anticipated to be potentially affected by the Proposed Project are immediately 
associated with the mainstem of the Russian River, Estuary, Dry Creek, and the shoreline 
habitats along Lake Mendocino and Lake Sonoma. Plant communities and wildlife habitat that 
are beyond the shoreline wetlands and riparian zones would be outside the influence of the 
Proposed Project. In most instances upland habitats, such as grasslands, coastal forests, oak 
woodlands, oak savannah, chaparral, coastal scrub, and coastal dune, would not be affected by 
the Proposed Project.   

There is a variety of classification systems used to categorize California’s vegetation.  At a 
regional level, the landscape scale classifications developed by Robert Ornduff (Ornduff, Faber, 
& Wolf, 2003) and finer sub-classifications developed by David Holland (Holland R. F., 1986) 
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are used in this section to characterize native plant communities associated with the Proposed 
Project.  Accordingly, native plant communities most closely associated with the Russian River 
and Dry Creek include Riparian Forest and North Coastal Forest (both include a subset of 
communities described below).  Anthropogenic plant assemblages dominate the majority of the 
valley floor along much of the Russian River, such as ruderal, vineyard, orchard, field crops, and 
residential landscaping.  These habitat types are generally dependent on irrigation in the 
summer. 

Protection of biotic habitat areas is necessary because they are sensitive to change and the 
adverse effects of activities. Forests have been logged, natural areas converted to urban and 
agricultural uses, non-native species introduced, and barriers created as a result of 
development, roadway construction, installation of fencing, etc. These changes in the natural 
landscape have forced some wildlife into smaller areas in marginal habitat and limited dispersal 
and movement for native plants and animals.   

Several small populations of plants and animals that are in danger of extinction due to the loss 
or alteration of habitat are protected by state and federal law. These species are highly sensitive 
to any change in their habitat and could be adversely impacted by development. Rare and 
endangered plant and animal species frequently provide essential links in the natural 
ecosystem.     

Despite these disturbances, the Russian River watershed contains rich biotic resources and is 
home to numerous wildlife species. Botanical and wildlife species that are characteristic of the 
Russian River watershed are described in more detail in the following text of this chapter.   

Project Area Setting 
The following section describes the biological resources in the vicinity of the Fish Flow Project. 
Please refer to the Regional Setting section above for additional setting information. The Water 
Agency has conducted several plant and wildlife resource studies related to the Proposed 
Project. Methodology consisted of literature review; contact with various agencies such as the 
U.S. Fish and Wildlife Service (USFWS) and California Department of Fish and Wildlife 
(CDFW), search of the California Natural Diversity Database (CNDDB) and California Native 
Plant Society (CNPS); and field surveys to verify existing information, identify wildlife habitats 
present, and to assess the presence and extent of potential habitat for special-status species. 

Since the 1990s a substantial amount of biological information has been collected during field 
studies in the project area by the Water Agency as part of several monitoring and research. 
These studies include: 

 Reptile and amphibian surveys of the Russian River mainstem, Dry Creek, and several 
tributaries. 

 Riparian restoration and monitoring at several tributaries of the Russian River. 
 Telemetry, distribution, and habitat studies of western pond turtle (Actinemys 

marmorata) in the Russian River. 
 Pinniped monitoring at the Russian River barrier beach, Estuary, and coastal haulouts. 
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For the purpose of describing biological resources, the project area has been divided into Upper 
and Lower Russian River mainstem, Dry Creek, Russian River Estuary, and Lake Mendocino 
and Lake Sonoma. The vegetation types and representative plants are shown on Table 4.4-1. 
Table 4.4-2 lists the representative semi-aquatic and terrestrial wildlife species that may be 
found in the project vicinity.   
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Table 4.4-1. Plant Communities and Representative Plant Species in the Fish Flow Project Vicinity  

Common Name Scientific Name 
North Coastal Forest 

Coast Redwood 
Douglas fir 
California black oak 
Tanbark oak 
Pacific Madrone 
Big-leaf maple 
California bay laurel 

 
Sequoia sempervirens 
Pseudotsuga menziesii 
Quercus kelloggii 
Lithocarpus densiflorus 
Arbutus menziesii 
Acer macrophyllum 
Umbellularia californica 

Foothill and Valley Woodland (Oak Savannah)  
Valley oak 
Coast live oak 
California black oak 
Oregon oak 
Blue oak 
Canyon oak 
Gray pine 

 
Quercus lobata 
Quercus agrifolia 
Quercus kelloggii 
Quercus garryana 
Quercus douglasii 
Quercus chrysolepis 
Pinus sabiniana 

Chaparral 
Manzanita 
Chamise 
Scrub oak 
Toyon 
Poison oak 
Coyote brush 

 
Arctostaphylos spp. 
Adenostoma fasciculatum 
Quercus dumosa 
Heteromeles arbutifolia 
Toxicodendron diversilobum 
Baccharis pilularis 

Valley Grassland 
Slender oat 
Soft chess  
Little quake grass 
Foxtail chess 
Crabgrass 
California burclover 
Vetch 

 
Avena barbata 
Bromus hordeaceus 
Bromus madritensis ssp. rubens 
Briza minor 
Digitaria sanguinalis 
Medicago polymorpha 
Vicia spp. 

Coastal Scrub 
Coyote brush 
California coffeeberry 
California blackberry 
Sticky monkeyflower 
Poison oak 

Baccharis pilularis 
Frangula californicus 
Rubus ursinus 
Mimulus aurantiacus 
Toxicodendron diversilobum 

Coastal Dune 
Yellow sand-verbena 
Sea rocket  
Beach morning glory 
Beach bursage 
Yellow bush lupine 
Beach primrose 

Abronia latifolia 
Cakile maritime 
Calystegia soldanella 
Ambrosia chamissonis 
Lupinus arboreus 
Camissonia cheiranthifolia 

Riparian Woodland 
Fremont’s cottonwood 
Arroyo willow 
Yellow willow 
Red willow 
Sandbar willow 
White alder 
Northern California black walnut 

 
Populus fremontii 
Salix lasiolepsis 
Salix lucida 
Salix laevigata 
Salix exigua 
Alnus rhombifolia 
Juglans  hindsii 
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Common Name Scientific Name 
Mulefat 
California blackberry 
California wild grape 
Oregon ash 
Box elder 
Valley oak 
California bay laurel 
Blue elderberry 
Snowberry 
Dutchman's pipe 
Honeysuckle 

Baccharis salicifolia 
Rubus ursinus 
Vitis californica 
Fraxinus latifolia 
Acer negundo californicum 
Quercus lobata 
Umbellularia californica 
Sambucus mexicana 
Symphoricarpos albus 
Aristolochia californica 
Lonicera hispidula var. vacillans 

Coastal and Valley Freshwater Marsh 
Narrow leafed cattail 
Tule 
Nutsedge 
Water cress 
Spikerush 

 
Typha angustifolia 
Scirpus sp. 
Cyperus eragrostis 
Nasturtium officinale 
Eleocharis macrostachya 

Aquatic Habitats 
Pondweed 
Marsh pennywort 
Ditch carrot 
Water plantain 
Water primrose (Ludwigia) 

 
Potomogeton spp. 
Hydrocotyle ranunculoides 
Oenanthe sarmentosa 
Alisma lanceolata 
Ludwigia hexapetala, L. peploides montevidensis 

Active Channel 
Water primrose (Ludwigia) 

 
Ludwigia hexapetala, L. peploides montevidensis 

 
Table 4.4-2. Representative Wildlife Species in the Fish Flow Project Vicinity 

Common Name Scientific Name 
Amphibians 
 California newt 
 California slender salamander 
 Arboreal salamander 
 Pacific chorus frog/treefrog 
 Foothill yellow-legged frog 
             American bullfrog 

 
Taricha torosa  
Batrachoseps attenuatus 
Aneides lugubris 
Pseudacris regilla (seirrae) 
Rana boylii 
Lithobates catesbeinus 

Reptiles 
 Western fence lizard 
 Northern alligator lizard 
 Western yellow-bellied racer 
 Common gopher snake 
 Common garter snake 
 Western rattlesnake 
             Western pond turtle 

 
Sceloporous occidentalis 
Gerrhonotus coeruleus coerulens 
Coluber constrictor mormon 
Pituophis melanoleucus  
Thamnophis sirtalis 
Crotalus viridis 
Actinemys marmorata 

Birds 
 Red-tailed hawk 
 California quail 
 Band-tailed pigeon 
 Great horned owl 
 Acorn woodpecker 
             Black Pheobe  

 
Buteo jamaicensis 
Callipepla californica 
Columba fasciata 
Bubo virginianus 
Melanerpes formicivorus 
Sayornis nigricans 
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Common Name Scientific Name 
             Steller's jay 
 Western scrub jay 
 Common bushtit 
 Wrentit 
 Western meadowlark 
 Red-winged blackbird 
 Belted kingfisher 
            Brown towhee 
            Song sparrow 

Cyanocitta stelleri 
Aphelocoma californica 
Psaltriparus minimus 
Chamaea fasciata 
Sturnella neglecta 
Agelaius phoeniceus 
Ceryle alcyon 
Pipilo fuscus 
Melospiza melodia  

Mammals 
 Raccoon 
 Striped skunk 
 Gray fox 
 Mountain lion 
 Bobcat 
 California ground squirrel 
 Western gray squirrel 
 Deer mouse 
 Brush mouse 
 Dusky-footed woodrat 
 Brush rabbit 
 Mule deer 
 Feral pig 

 
Procyon lotor 
Mephitis mephitis 
Urocyon cinereoargenteus 
Felis concolor 
Lynx rufus 
Otospermophilus beecheyi 
Sciurus griseus 
Peromyscus maniculatus 
Peromyscus boylei 
Neotoma fuscipes 
Sylvilagus bachmani 
Odocoileus hemionus columbianus 
Sus scrofa 

 

Lake Mendocino and Lake Sonoma  
The project area includes two large reservoirs on tributaries of the Russian River, Lake 
Mendocino is in the upper watershed on the East Fork Russian River, while Lake Sonoma is on 
Dry Creek located in the middle of the watershed. These lakes are inland where summer 
temperatures are much higher than along the coast. Riparian and marsh habitat is generally 
absent from the shoreline of the lakes due to managed, fluctuating water levels. The shorelines 
are typically barren with an upland plant community at the high water line. Lake Sonoma is 
surrounded by approximately 18,000 acres of protected lands owned by the U.S. Army Corps of 
Engineers (USACE). This land contains the diverse flora and fauna characteristic of dry inland 
regions of the Coast Range Mountains. Approximately 5,000 acres are set aside as a wildlife 
management area at Lake Sonoma. The USACE also owns Lake Mendocino, including the 
surrounding uplands at a total of approximately 3,500 acres. At both lakes mountainous north-
facing slopes contain hardwood and coniferous forests, and on foothills oak woodlands and 
grasslands are common. Chaparral and grassland exists on shallow soils of south-facing 
slopes.  

Russian River  
The Russian River below the confluence of the East and West Forks flows from Ukiah Valley to 
the Pacific Ocean. Cool coastal conditions moderate temperatures year-round in the lower river. 
In contrast, the inland Russian River mainstem has hot, dry summers. Bank vegetation ranges 
from sparse to dense riparian forest. Some river banks are armored with rock riprap, and in a 
few places even automobile bodies. Adjacent to the river, habitats vary from urban, ruderal, 
agricultural, woodland, to forest. Largely, scouring during winter high flows provides the 
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dominant force that dictates where vegetation can establish and persist. Reviewing aerial 
photographs of the Russian River between the 1940s and current reveals that total cover by 
riparian trees and shrubs has actually increased as a result of sustained summer flows 
(Sonoma County Agricultural and Open Space District, 2016). Annual winter river flow scouring 
limits the establishment of marsh vegetation along the river to very small patches. In the Ukiah, 
Hopland, and Alexander valleys most lands are agricultural, typically vineyard. The Lower 
Russian River is primarily forested lands, with interspersed vineyards, and development 
associated with communities in the Healdsburg, Forestville, Guerneville and Monte Rio areas. 
Although development in and around the Russian River has been substantial, the river is an 
important source of water for many wildlife species and is used as a migration corridor and for 
cover, escape, and breeding. 

The lower portion of the Russian River is a tidal estuary (Estuary) that extends from the Pacific 
Ocean upstream approximately seven miles to the Duncans Mills area. The Estuary can be 
characterized as a submerged or “drowned” river at the ocean with an open or closed sandbar 
barrier beach at the river mouth. Sea level rise associated with climate shifts could increase the 
depth below sea level.  In more stable areas coastal dune vegetation occurs. The terrain 
adjacent to the Estuary is mountainous forest, woodland, and grassland habitats. Estuary bank 
vegetation consists of riparian forest, grazed grassland, sparse marshlands, and exposed gravel 
bars. Water conditions range from seawater at the river mouth to brackish upstream. The 
Estuary is used by many marine mammals, coastal birds, and shorebirds. The harbor seal 
(Phoca vitulina) is the most abundant marine mammal in the Estuary and is commonly found 
hauled out on the beach at the Russian River mouth and on logs in the Estuary.  A well 
established, year-round harbor seal haulout is located at the mouth of the Russian River.  
Common birds of the Estuary include double-crested cormorant (Phalacrocorax auritus) and 
western gull (Larus occidentalis). These birds dive or forage for surface fish in the Estuary as 
well as in the nearby ocean.  Shorebirds occasionally observed along the Estuary include 
western sandpiper (Calidris mauri) and great blue heron (Ardea herodius). 

Dry Creek 
Dry Creek below Warm Springs Dam at Lake Sonoma extends approximately 14 miles to the 
Russian River. Water releases from the dam provide year-round water to the creek. This 
perennial supply of water has increased the riparian zone to a dense cover of trees dominated 
by alder (Alnus sp.). Dry Creek and its riparian zone provides similar benefits as those 
described above for the Russian River. Plant and wildlife species found along Dry Creek are 
similar to those found along the mainstem of the Russian River (Table 4.4-1 and 4.4-2). Most of 
the Dry Creek valley, outside of the riparian zone, is under vineyard cultivation.  

Plant Community and Wildlife Habitat 
Below are descriptions of plant communities and related wildlife habitats within Fish Flow 
Project vicinity. There are aquatic and wetland habitats associated with waterbodies in the 
project area and terrestrial habitats that may occur adjacent to or near the project area. These 
plant communities and habitats are shown on Figure 4.4-1.
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North Coastal Forest  
North coastal forest occurs over much of the North Coast Ranges in Sonoma and Mendocino 
counties. Following the Ornduff classification of plant communities (Ornduff, Faber, & Wolf, 
2003), north coastal forest includes north coastal coniferous forest, redwood forest, Douglas fir 
forest, and mixed-evergreen forest.  North coastal forest generally occurs on north and west 
facing slopes and in steeper canyons and ravines. In the wetter regions and along the coastline, 
north coastal forest is typically dominated by one or more coniferous trees including coast 
redwood and Douglas fir, and may include hardwoods such as big-leaf maple and tan oak. On 
the dryer, inland slopes of the North Coast Ranges, conifers can be found with hardwoods such 
as California black oak (Quercus kelloggii), coast live oak (Quercus agrifolia), California bay 
laurel, and Pacific madrone (Arbutus menziesii). 

The north coast forest habitat provides important foraging and nesting habitat for several wildlife 
species. Berries, forbs, conifer seeds, and oak acorns provide important food sources for 
species including western gray squirrel (Sciurus griseus), dusky-footed woodrat (Neotoma 
fuscipes), mule deer (Odocoileus hemionus columbianus), various species of woodpecker, and 
Stellar’s jay (Cyanocitta stelleri). Avian predators such as Cooper’s hawk (Accipiter cooperii) 
and great horned owl (Bubo virginianus) prey upon rodents and small birds in this habitat. In 
addition, north coastal forest provides shelter and breeding habitat for wildlife species such as 
nesting raptors; cavity nesters such as woodpeckers, western screech-owl (Otus kennicottii), 
and pygmy nuthatch (Sitta pygmaea); mammals including ringtail (Bassariscus astutus) and 
long-tailed weasel (Mustela frenata); and reptile and amphibians such as northern alligator 
lizard (Elgaria coerulea), ring-necked snake (Diadophis punctatus), and California giant 
salamander (Dicamptodon ensatus). 

Valley and Foothill Woodland (Oak Savannah) 
Within the project vicinity, valley and foothill woodland is dominated by oak species with varying 
degrees of canopy cover, and with grasses and scattered low shrubs between trees. In valleys 
with deep rich soils valley oak and California black oak occur. Coast live oak is a common oak 
in foothills. In dryer areas with shallow soils blue oak and gray pine dominate. A subtype of 
woodland known as oak savannah is characterized by a tree canopy which is less than 30 
percent in density.  Oak savannah typically occurs on dry and/or fine-textured soils. Savannahs 
are dominated by valley oak and coast live oak where they occur in open stands. Valley 
grassland is found between trees and herbaceous species grow in shaded areas within tree 
driplines. Oak woodlands, while common in California, are considered in decline due to seedling 
predation and loss due to development. 

This habitat provides important foraging for numerous wildlife species. Oak acorns provide an 
important food source for species including western gray squirrel, California ground squirrel, 
mule deer, various species of woodpecker, and western scrub jay (Aphelocoma californica). 
Avian predators such as golden eagle (Aquila chrysaetos), red-tailed hawk (Buteo jamaicensis), 
and Cooper’s hawk, prey upon rodents and small birds in this habitat. In addition, oak 
woodlands and savannahs provide shelter and breeding habitat for wildlife species such as 
nesting raptors; cavity nesters such as woodpeckers, house wrens (Troglodytes aedon), and 
western bluebirds (Sialia mexicana); mammals including mule deer, raccoon (Procyon lotor), 



Vegetation and Wildlife 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.4-11  

brush rabbit (Sylvilagus bachmani), and feral pig (Sus scrofa); and reptile and amphibians such 
as western fence lizard (Sceloporus occidentalis), common gopher snake (Pituophis 
melanoleucus), arboreal salamander (Aneides lugubris) and Pacific treefrog/chorus frog 
Pseudacris regilla (seirrae). 

Chaparral 
Chaparral is one of the most characteristic plant communities of California, and occurs only in 
California. It is characterized by hard-leaved low-growing shrubs, and is typically devoid of tree 
and herbaceous plant species. This is in part attributable to shading and competition from the 
dense growing brush. Characteristic plant species include manzanita, chamise (Adenostoma 
fasciulatum), toyon (Heteromeles arbutifolia), and California lilac (Ceanothus sp.).  Chaparral 
occurs in the project vicinity on hot, dry southern slopes.  

Wildlife species that occur within chaparral are those that inhabit drier, more arid regions of the 
county and include western fence lizard, California ground squirrel, and brush rabbit. Birds such 
as common bushtit, California quail, and wrentit are commonly occurring species that use 
chaparral for foraging, cover, and nesting. Predators include coyote (Canis latrans) and 
American badger (Taxidea taxus) that utilize open areas in chaparral for hunting prey. 

Valley Grassland 
Valley grassland occurs most extensively in the Central Valley of California, but also is present 
in some of the low valleys or gentle slopes of the Coast Ranges, including the project vicinity.  
Non-native grassland habitat is commonly distributed in valley and foothills of most of California, 
except for the north coastal and desert regions.   Valley grassland (native and non-native) 
occurs in the open areas adjacent to or within woodland and forest habitats. Within the project 
area valley grassland may fringe the riparian zone along the Russian River. This habitat 
typically occurs on fine-textured soils, usually clay, moist, or even waterlogged during the winter 
rainy season, and very dry during the summer and fall. European settlement of the area 
introduced non-native annual grasses, which have, for the most part, replaced the native 
perennial grasses that used to dominate this biotic community. Plant species characteristic of 
valley grassland in the project area include Harding grass (Phalaris aquatica), soft chess 
(Bromus mollis), slender oats (Avena barbata), clover (Trifolium spp.), lotus (Lotus spp.), 
California burclover (Medicago polymorpha), and vetch (Vicia spp.). 

Wildlife species typically observed foraging in valley grasslands include song sparrow 
(Melospiza melodia), red-winged blackbird (Agelaius phoenicus), and American pipit (Anthus 
rubescens). Valley grasslands provide cover and foraging habitat for small mammals, reptiles, 
and avian species, including Botta’s pocket gopher (Thomomys bottae), common gopher snake, 
common kingsnake (Lampropeltis getulus), and raptors such as red-tailed hawk. This habitat is 
also important for common ground nesting birds such as western meadowlark (Sturnella 
neglecta) and mourning dove (Zenaida macroura). Grasslands provide open foraging habitat for 
wildlife species such as white-tailed kite (Elanus leucurus) and mule deer that seek cover in 
adjacent woodland. 
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Coastal Scrub 
Although coastal scrub is found in both northern and southern California, the form and plant 
species composition varies greatly between the two regions (Barbour, Keeler-Wolf, & 
Schoenherr, 2007). This variation is mainly a result of the shift from cooler-moister climates in 
the north to warmer-drier climates in the south. This community is generally characterized by 
stands of low growing shrubs such as coyote brush and a somewhat indistinct assemblage of 
herbaceous plants. Other common shrubs include California coffeeberry (Frangula californica), 
California blackberry (Rubus ursinus), sticky monkeyflower (Mimulus aurantiacus), and poison 
oak (Toxicodendron diversiloba). Understory species composition is influenced by light 
penetration through the canopy, as canopies vary from dense and closed. Common associated 
species include grasses and forbs, such as those found in the surrounding grassland 
communities. Coastal scrub occupies lands in the hills in the vicinity of Russian River Estuary. 

Animal species inhabiting coastal scrub habitats are predominantly those that have adapted to 
dry conditions, such as insects, spiders, and reptiles. There are also many birds and mammals 
that are associated with this habitat, but most are not restricted to coastal scrub and occur in the 
surrounding habitats. Typical mammals found in coastal scrub habitat include species such as 
black-tailed jackrabbit (Lepus californicus), coyote, and striped skunk (Mephitis mephitis). 
Resident birds include such species as Anna’s hummingbird (Calypte anna), Bewick’s wren 
(Thryomanes bewickii), and California towhee (Pipilo maculatus). Coastal scrub habitat also 
provides year-round foraging for many birds of prey, such as red-tailed hawk and turkey vulture 
(Cathartes aura). Reptiles such as western fence lizard, and western rattlesnake (Crotalus 
viridis) are also typically found in this habitat. 

Coastal Dune  
Coastal dune communities are generally dynamic, high-energy habitats that are shaped by 
factors unique to a coastal environment between terrestrial and marine communities (Barbour, 
Keeler-Wolf, & Schoenherr, 2007). Because of intense wave action, rapid rate of sand 
movement, strong winds, and presence of sea water, plants are generally unable to successfully 
colonize this habitat, particularly directly along the shoreline. As a result little or no vegetation is 
present within the beach habitat in the project area at the Russian River mouth. Coastal dune 
habitat occurs further away from the immediate shoreline and is more protected from the effects 
of sand movement, wind, and salt spray. This habitat may also have more abundant 
groundwater (Holland R. F., 1986). Such conditions allows for some patches of prostrate, 
herbaceous plants to establish. In the project vicinity, this habitat is generally characterized by 
single-species stands of European beach grass (Ammophila arenaria) and patches of yellow 
sand-verbena (Abronia latifolia), sea rocket (Cakile maritima), beach morning glory (Calystegia 
soldanella), beach bursage (Ambrosia chamissonis), coastal buckwheat (Eriogonum latifolium), 
dune sagebrush (Artemisia pycnocephala), seashore bluegrass (Poa douglasii), seaside woolly 
sunflower (Eriophyllum staechadifolium), yellow bush lupine (Lupinus arborea), and beach 
primrose (Camissoniopsis cheiranthifolia).  

Compared to other habitats, beaches and dunes may appear to support few animal species. 
However, these communities are complex habitats and support many species of animals unique 
to shorelines, several of which are too small to notice. Successful animal inhabitants of beaches 
and dunes include benthic invertebrates that live between sand grains and annelid worms that 



Vegetation and Wildlife 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.4-13  

burrow into the sand. Various bivalve and snail species, as well as many species of small 
crustaceans, also inhabit these habitats. Many bird species use beaches and dunes as feeding 
and resting areas. Shorebirds and wading birds feed on prey that either wash out of the sand 
due to wave action, or are exposed during low tide. Some birds prefer to nest or rest on bare 
sands. Marine mammals, such as harbor seal, haulout and rest on beaches and also give birth 
and molt here. 

Riparian Woodland 
Riparian vegetation, or the plants associated with a stream environment, once covered much of 
the Russian River floodplain and tributaries. Generally, riparian areas are associated with and/or 
encompass elevations adjacent to streams up to the floodplain elevation that matches the 100 
to 500 year storm event.  These large intense events along a river system are the primary driver 
for mobilizing sediments, scouring vegetation, and creating new places for vegetation to 
colonize.  Historically, riparian vegetation along the Russian River was removed for agriculture, 
gravel mining, logging, flood control, and urbanization. Today, riparian vegetation along the 
Russian River and numerous tributaries exists in thin and in some places discontinuous strips. 
Riparian plant communities often show abrupt changes in species composition along stream 
banks due to differing preferences of seasonal water levels and tolerance to scouring during 
winter floods.  Largely high winter flows, dictate any large changes to the system (Barbour, 
Keeler-Wolf, & Schoenherr, 2007), (Holland R. F., 1990) (Holland R. F., 1986), (Warner, 1984). 

For the reasons described below, riparian zones have a high value for wildlife. With close 
proximity to water and a multi-story canopy, riparian habitats provide important breeding, 
foraging, migration, dispersal, and cover habitat for numerous wildlife species. Riparian habitats 
benefit fish and other aquatic organisms through nutrients provided in the form of leaf litter and 
insects; shelter provided by scour pools, woody debris, and root masses; and cool water 
temperatures maintained by shading of all or parts of streams. Agricultural areas also benefit 
from riparian habitats. Trees in riparian areas provide stabilization of banks and erosion control 
and prevent woody debris from entering agricultural lands during peak flood flows. Riparian 
areas also link fragmented upland habitats together. Because of its importance to terrestrial and 
aquatic wildlife species, riparian habitat has been afforded special regulatory protection, namely 
from the CDFW. 

Wildlife species commonly found in riparian habitats include mule deer, dusky-footed woodrat, 
gray fox (Urocyon cinereoargenteus), raccoon, downy woodpecker (Picoides pubescens), 
belted kingfisher (Ceryle alcyon), northern oriole (Icterus galbula), brown towhee (Pipilo fuscus), 
common bushtit (Psaltriparus minimus), song sparrow, and common kingsnake. Neotropical 
migrant songbirds use these habitats as movement corridors and nesting habitat. Riparian 
areas provide habitat for several raptor species such as the red-shouldered hawk (Buteo 
lineatus), red-tailed hawk, and great horned owl. Raptors often nest in riparian areas and forage 
in adjacent grasslands and agricultural fields. Characteristic riverine species that also use 
riparian habitats include river otter (Lutra canadensis), Pacific treefrog, and western pond turtle 
(Actinemys marmorata). 
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While the geographic ranges presented in Holland (1986) would suggest that only a few riparian 
habitat types occur within the Russian River watershed, floristically, the riparian habitats are 
very diverse. The riparian corridor along the Russian River can be divided into an interior and 
coastal zone largely based on climate and associated plant communities.  The Russian River 
can be divided into three major riparian zones (coastal, transitional and interior) based on 
distance from and buffering influence of the ocean (Figure 4.4-1).  The river valley and flood 
plain above Healdsburg gets less precipitation because of the rain shadow of the Coast Ranges 
and as a result supports oak woodland and forest. Additionally, the Russian River above 
Healdsburg lacks a regular incursion of coastal fog, which helps buffer temperature and 
humidity extremes and allow more mesic species to persist.  Dry Creek riparian habitat is 
intermediate in composition to coastal and inland riparian habits and is comparable to the 
transitional habitat found in Alexander Valley near Geyserville.  The coastal riparian zone 
generally includes conifers (Douglas fir and redwood) along the 100 year flood plain.  
Intermediate areas have some conifers in the watershed but they are generally above the 100 
year flood zone elevation and often associated with upper tributaries.  Finally inland riparian 
habitats are dominated by oaks and mixed hardwoods, conifers if present are found high in the 
tributaries, at elevations with adequate precipitation.  

The mix of species in the riparian corridor (Fremont’s cottonwood [Populus fremontii], willows 
[Salix spp.], and white alder [Alnus rhombifolia]) in the Upper Russian River contrasts markedly 
with associated upland vegetation occupying the flood plain (valley oak, California bay laurel, 
and California buckeye). In the Lower Russian River valley, below Healdsburg, the river and 
associated plant communities shift to mixed evergreen forest and a conifer-dominated (redwood 
and Douglas fir) system with patches of hardwoods (alder, tanoak, Fremont’s cottonwood, and 
willows) reflecting seral shifts following disturbance events.  In the Lower Russian River, many 
of the dominant riparian trees (redwood, white alder, and willows) are also associated with 
upland areas.  Below is a description of several riparian types in the project area. 

White Alder Riparian Forest 
White alder riparian forest occurs on intermittently flooded or saturated soils along riparian 
corridors of perennial streams.  Tree species in the white alder riparian forest of the project area 
are typically dominated by medium-tall, broad-leafed deciduous forest species such as white 
alder, box elder, various willow species (Salix spp.), Oregon ash (Fraxinus latifolia), and 
California bay laurel. A mixture of understory shrubs such as California blackberry, poison oak, 
and spicebush (Calycanthus occidentalis) are found within this habitat. White alder riparian 
forests are prevalent along Dry Creek and the mainstem of the Russian River. This habitat is 
similar to North Coast riparian scrub, but it typically has a higher canopy and is dominated by 
white alder.  White alder is associated with a rhizobium bacteria species that helps the plant fix 
nitrogen.  This forest type often fringes streams and rivers and can rapidly colonize alluvially-
disturbed areas on the floodplain. 

Central Coast Live Oak Riparian Forest   
Central Coast live oak riparian forest is a relatively low, evergreen riparian forest, usually with 
an open appearance, dominated by coast live oak.  This habitat is further characterized as 
occurring on drier, outer floodplains along perennial streams.  Sonoma County represents the 
northernmost extent of this habitat type, which extends as far south as Point Conception, and 
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probably occurs in the more xeric regions of the San Francisco Bay area and surrounding 
counties. Within the project area, the overstory canopy of this community is typically dominated 
by coast live oak, with either no understory or an understory of smaller willows or Armenian 
blackberry.   

Central Coast Arroyo Willow Riparian Forest 
While Central Coast arroyo willow riparian forest is characterized as occurring primarily along 
the coast from Monterey to Santa Barbara, riparian forests dominated by willow are also 
common on low-gradient creeks and drainages in many areas of the project area.  This habitat 
type is distinguished by a dense, low, closed-canopy broadleaf winter-deciduous riparian forest 
dominated by arroyo willow, but occasionally by other willow species, including red willow (Salix 
laevigata) and yellow willow (Salix lucida). Arroyo willow-dominated riparian forests are 
particularly prevalent along low-gradient streams or drainages in the Santa Rosa Plain. The 
understory is typically comprised of shrubs such as mule fat and American blackberry and 
various emergent marsh species such as narrow leafed cattail (Typha angustifolia) and tule 
(Scirpus sp.). Sometimes, other early seral tree species such as Fremont’s cottonwood are 
present. In general, tree height and/or maturity differentiates this community from that of North 
Coast riparian scrub. 

North Coast Riparian Scrub  
North Coast riparian scrub occurs along sand and gravel bars and stream mouths from Sonoma 
County north into Oregon.  While both this habitat and Central Coast arroyo willow riparian 
forest are dominated by willow species, this habitat differs from the latter in that the trees are 
smaller and more shrub-like and create a seemingly impenetrable thicket of willows and other 
broadleaf, deciduous riparian species. A mixture of early seral species dominate this habitat, 
including shrub-sized stages of tree species such as willow and Fremont’s cottonwood, as well 
as other “true” shrub species such as coyote brush (Baccharis pillularis),, Mexican elderberry 
(Sambucus mexicana), and California blackberry. The non-native periwinkle (Vinca major) 
sometimes grows along the banks, as well.  

Coastal and Valley Freshwater Marsh  
Coastal and valley freshwater marsh occur in low-velocity systems that are permanently flooded 
by freshwater.  This habitat is present along the Russian River and in freshwater portions of the 
Estuary.  The habitat is typically dominated by tall (12-15 feet), perennial, emergent monocots 
such as tules and cattails.  However, many permanently inundated or saturated stream corridors 
within Russian River watershed can also support a much shorter vegetation canopy dominated 
almost exclusively by annual and perennial herbs and forbs such as nutsedge (Cyperus spp.), 
water cress (Nasturium officinale), marsh pepper (Polygonum hydropiper), spikerush, rush 
(Juncus spp.), scouring rush (Equisetum hyemale affine), water speedwell (Veronica anagallis-
aquatica), water parsley (Oenanthe sarmentosa), Dallis grass (Paspalum dilatatum), and 
crabgrass (Digitaria sanguinalis).  

Freshwater marsh and riparian areas also provide considerable habitat for the non-native water 
primrose (specifically Ludwigia hexapetala and L. peploides montevidensis) along the Russian 
River.  These are semi-tropical members of the evening primrose family originating from Central 
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and South America that have invaded North American, European, and Australian river and 
wetland habitats (Grewell, Netherland, & Skaer Thomason, 2016).  The plant exhibits a great 
degree of morphological plasticity and the taxonomy of the plant has been updated in the new 
Jepson Manual (Grewell, 2012a).  The plant has a broad tolerance to flow, inundation, and 
moisture levels and has been observed colonizing gravel bars and backwater areas from below 
Lake Mendocino to the Estuary. The plant reproduces through vegetative fragments as well as 
seed.  This plant has demonstrated an ability to rapidly colonize fluvially-disturbed areas such 
as low-lying agricultural fields, gravel bars and bare mud banks.  The plant forms dense mats 
that can outcompete several native aquatic plants, such as pondweed (Potemogeton sp.), 
brooklime (Veronica sp.), and pennywort (Hydrocotyl sp.), and some possibly native emergent 
species.   

Water primrose roots into the shoreline and returns annually from the roots to spread out over 
the water.  If not scoured by winter flows the plant can build up significant biomass in the water 
column that can hinder flow and cause localized decreases in dissolved oxygen as dead plant 
material decompose.  Also, this semi-tropical plant is intolerant to freezing temperatures. 
Exposed portions of the plant will die from cold; however, water can buffer the effects of low 
temperatures, protecting the lower stems and roots from freezing so a complete die-off is 
unlikely.  

Over the last 10-20 years water primrose has colonized banks, gravel bars, and backwater 
areas along the Russian River.  Abundance year to year is driven by the scouring effect of high 
winter flows, which remove plants from higher velocity areas, but can disperse plant fragments 
and seeds to new locations.  Also, the cover of water primrose can be reduced seasonally 
where plants are exposed to freezing temperatures. Efforts to limit the spread of this species by 
physical removal often end up spreading it even more because of its habit of reproducing from 
vegetative fragments.  (Grewell, 2012b) 

Recent studies by the U.S. Department of Agriculture (Thomason Skaer, Grewell, & Netherland, 
2016) indicate that the spread and persistence of water primrose in the Russian River 
watershed is dependent on river hydrology and to a lesser degree available nutrients.  The plant 
was found to colonize effectively via fragment (or less often by seed) during low flow conditions.  
Water primrose patches were observed to contract during low velocity conditions and expand in 
higher velocity conditions, probably as a result of fragments colonizing the wet shoreline.  
Seasonal impoundments (like flashboard dams in the Guerneville area and Mirabel inflatable 
dam) were observed to limit the colonization of primrose by reducing available shallow shoreline 
habitat.  The plant is successful in low nutrient environments suggesting it may have high-
nutrient-use efficiency adaptations that help it succeed in relatively nutrient poor areas like the 
Upper Russian River project area. This plant has invaded much of the low-gradient Laguna de 
Santa Rosa, the largest tributary to the Russian River, including low-lying agricultural fields.  
Accumulations of plant material have built up over time and completely filled the water column 
as water velocities in the Laguna are not great enough to scour the plant. 

Animal species typically found in seasonal and perennial water and wetland habitats include 
birds, such as great blue heron, mallard (Anas platyrhynchos), marsh wren (Cistothorus 
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palustris), and red-winged blackbird, reptiles, such as common garter snake, and amphibians, 
such as California newt, Pacific treefrog, and western toad (Anaxyrus boreas).  

Freshwater Seep  
Several of the plant communities within the Russian River watershed are integrally tied to its 
complex geologic history (e.g., serpentine grassland and chaparral; geothermal areas). Among 
these are freshwater seeps, which develop where fissures or breaks in the soil profile allow 
groundwater to seep to the surface. These seeps are either seasonal or perennial features that 
occur on hillsides or even, in some cases, the bottom of established drainages. Freshwater 
seeps support mostly a low- to medium-high cover of annual and perennial herbs and forbs, 
especially sedges and grasses.  Plant species differ considerably between seep areas, but, in 
general, freshwater seeps are dominated by grasses such as (e.g., Italian ryegrass [Lolium 
multiflorum], creeping wild blue rye [Leymus triticoides], mannagrass [Glyercia occidentalis]), 
sedges (e.g., spikerush), and rushes) interspersed with annual forbs such as buttercup 
(Ranunculus muricatus) and pennyroyal (Mentha pulegium). These seeps can provide an 
important source of water for wildlife in the area. 

Wet Meadow  
Holland (1986) does not specifically characterize any type of low-elevation meadow, but the 
rolling topography of Sonoma County has created extensive areas of wet meadows in swales 
and other areas through sustained ponding or saturation of soils by precipitation, surface runoff 
from adjacent uplands, and/or drainage flow. Wet meadows would be differentiated from 
associated vernal pool habitats described by Holland (1986) in that vernal pools are typically 
depressional “pools” or swale features that develop on unique soil formations and support a low-
growing, often relatively sparse cover of annual herbs and grasses. Wet meadows occur in 
swales, valley floors, on hillsides with drainage flows and typically support a much denser, 
medium-to high-density cover of primarily grasses with some herbs, sedges, and rushes. 
Species often present include creeping wild blue rye, bentgrass (Agrostis exarata), red fescue 
(Festuca rubra), sedges (Carex sp.), Italian ryegrass, velvet grass (Holcus lanatus), annual 
beard grass (Polypogon monspeliensis), Mediterranean barley (Hordeum marinum var. 
gussoneanum), along with some herbs such as poison hemlock (Conium maculatum), curly 
dock (Rumex crispus), loosestrife (Lythrum hyssopifolium), pennyroyal, and rushes. 

Coastal Brackish Marsh 
Coastal brackish marshes are usually found at the interior edges of coastal bays and estuaries 
or in coastal lagoons.  While these marshes are subject to tidal inundation, they remain brackish 
from freshwater input. Salinity may vary considerably and may increase at high tide or during 
seasons of low freshwater runoff or both.  Species present often include Carex species (e.g., 
Carex harfordii and Carex obnupta), saltgrass (Distichlis spicata var. spicata), rushes, 
pickleweed (Salicornia sp.), tule, and cattail. The tidal influence in the Estuary provides 
conditions for coastal brackish marsh but freshwater marsh is predominantly found in the 
Estuary project area. 
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Aquatic Communities 
Plants and animals associated with aquatic communities are dependent on perennial water, and 
can be defined (during low flow periods) as the community of plants, algae, invertebrates, 
vertebrates, etc contained entirely in the water.  The aquatic community is highly influenced by 
adjacent habitats.   When trees, shrubs, grasses and herbaceous plants are adjacent to the 
river channel, they create shaded riverine aquatic habitat. The vegetation creates a 
microclimate of cooler water temperatures.  Insects and plant material that fall from riparian 
plants into the river enhance aquatic food webs. Trees and shrubs growing along river banks 
create shaded areas of rivers that keep water temperatures low during the summer, which can 
be important for some wildlife, and primary production from algae. In addition, the roots, 
branches and other submerged plant materials provide cover for wildlife, as well as nutrients 
and sources of invertebrates.  This zone overlaps with some of the common plant species found 
in freshwater marsh.  Truly aquatic plants (rooted under water) are not abundant in the Russian 
River.  Dominant plant species in the aquatic zone in the Russian River include pondweed 
(Potemogeton spp.), water primrose, marsh pennywort (Hydrocotyle ranunculoides), water 
speedwell (Veronica anagalis-arvensis), and ditch carrot (Oenanthe sarmentosa).   

Algae plays a major role in this community as a primary food producer.  Periphyton (algae 
attached to substrate) begins growing following the spring drawdown in the littoral zone.  
Periphyton forms dense accumulations of a variety of algal groups and depending on 
temperatures and light intensity may experience several life cycles before high water returns in 
the fall and winter.  When the algae begin their reproductive phase, they release from the 
substrate and become planktonic, often accumulating in backwater areas and along shorelines.  
In the Estuary, wigeon grass (Ruppia cirrosa) can form large and dense populations in brackish 
water. 

Active Channel (Fluvial-Ruderal) Communities 
The portion of a river below the ordinary high water mark experiences seasonal shifts in water 
depth, velocity, and dramatic changes in sediment deposition over time.  This community can be 
classified as “fluvial-ruderal” for a habitat and plant community zone disturbed often by fluvial 
conditions.  This area is largely dominated by species adapted to inundation and scouring, and 
have a variety of adaptations that allow for rapid colonization and growth in this regularly 
disturbed zone.  This community provides an important buffer during low flow periods between 
aquatic and upland habitats.  These areas are largely dominated by recently scoured and/or 
deposited gravel, sand and silt bars. All of the Russian River and Dry Creek channels have 
been incised from historic impacts such as gravel mining, channelization, agricultural practices, 
timber harvest, and urbanization.  This incision has resulted in step stream banks, an active 
channel that often extends from bank to bank, and a disconnection from the historic flood plain 
and associated wetlands. This dynamic zone and freshwater marsh are the communities most 
likely to be affected by changes in minimum instream flows from Lake Mendocino and Lake 
Sonoma.   
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Modified Landscapes 

Eucalyptus Stands 
Eucalyptus often single species stands of blue gum (Eucalyptus globulus), red iron bark 
(Eucalyptus sideroxylon), and river gum (Eucalyptus camaldulensis.).  This habitat includes 
those areas where eucalyptus is the sole or dominant tree in the canopy.  The canopy is 
typically continuous, with infrequent shrubs and a sparse ground layer. Eucalyptus trees release 
chemicals into the soil that serve to hinder the growth of other plants. This is known as 
allelopathy and results in the dense, monofloristic groves scattered in small patches throughout 
the Russian River watershed.   

Although eucalyptus is a species not native to California, it can provide important habitat for 
nesting raptors such as red-tailed hawk and great horned owl. Many raptors require large trees 
with fairly dense canopies adjacent to appropriate foraging habitat (e.g. grasslands) for nesting 
habitat. In the past, large trees in valleys were typically found within riparian habitat or oak 
woodlands. Development and lack of recruitment has reduced the availability of these habitats 
and eucalyptus is often the largest and densest habitat available. 

Urban 
Construction of residential and commercial buildings has resulted in introduction of landscape 
vegetation and rerouting of drainages and creeks. Remnant stands of coast redwood, Douglas 
fir, and valley oak can be found along property boundaries and creeks. Landscape plant species 
have mixed with native species in these areas and are now commonly found along local creeks. 

Wildlife commonly found in urban habitats is a mixture of native and introduced species. These 
species are tolerant of human disturbance and include brown towhee, northern mockingbird 
(Mimus polyglottos), Brewer’s blackbird (Euphagus cyanocephalus), house sparrow (Passer 
domesticus), and various rodents including house mouse (Mus musculus). Other species that 
forage in urban habitats include western scrub jay, American crow (Corvus brachyrhynchos), 
opossum (Didelphis virginiana), and raccoon. 

Ruderal  
Ruderal habitats are those areas that have been heavily disturbed and provide little, if any, 
habitat for plant or wildlife species. These habitats are typically sparsely vegetated by non-
native grasses and herbs. Wildlife species that typically occupy urban habitat may also occupy 
ruderal habitat, including pocket gopher and deer mouse. 

Agricultural  
Depending upon the type of agricultural operation and level of associated vegetation removal, 
agricultural lands typically do not provide substantial natural habitat for plant and animal 
species, although grasses and wildlife adapted to human disturbance may occur on agricultural 
lands during various times of the year.  

Wildlife Movement and Nursery Sites 
Due to the location and diversity of the plant communities and habitats present, the project area 
supports various types of wildlife movement (i.e., dispersal, seasonal migration, and local 
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movements within home ranges). Terrestrial mammals, such as mule deer, use the cover of the 
riparian forests for protection from predators as they move between foraging areas. Similarly, 
amphibians and reptiles use the protective cover of this habitat as they disperse from their 
aquatic breeding sites. Migratory waterfowl use the waters and wetlands for their lush food 
supplies during their seasonal migration.  

In addition to facilitating wildlife movement, the vegetation communities and habitats present in the 
project area support wildlife nursery sites. A great blue heron rookery is adjacent to the Estuary 
(CDFW, 2016a). Several frog and toad species may use shallow shoreline and wetland 
habitats for breeding and tadpole development. Hatchling western pond turtles may use 
wetlands for cover from predators and foraging. The beach habitat at the mouth of the 
Russian River is a pupping site for harbor seals where pregnant females give birth and nurse 
their young (SCWA & Stewards, 2016). This haulout is considered the largest in Sonoma County 
(SCWA & Stewards, 2016). There are also several known haulouts in the Estuary at logs and 
rock outcroppings, although these haulouts are smaller and used by fewer pinnipeds. The first 
known records for the harbor seal haulout were established in 1972 and their numbers at the site 
have steadily grown (SCWA & Stewards, 2016).  

Wetlands and “Waters of the United States” 
From a biological resources perspective, wetlands are highly productive, diverse, and complex 
ecosystems that are either permanently or seasonally wet and support specially adapted 
vegetation. Wetlands have beneficial functions of improving water quality by filtering out 
sediment, debris, or pollutants; providing habitat for waterfowl and other wildlife; and providing 
recreational and aesthetic resources. Wetlands provide a source of water and/or breeding 
habitat for several wildlife species.  

Potential Section 404 Clean Water Act jurisdictional wetlands, including “waters of the United 
States,” in the project area consist of all of the water features and adjacent wetland vegetation. 
Also, much of the Russian River is considered “navigable waters” and is under the jurisdiction of 
the Rivers and Harbors Act, see Section 4.4.3, Regulatory Framework, for more details. 

Special-Status or Sensitive Natural Communities 
The California Natural Diversity Data Base (CNDDB) managed by the CDFW was searched for 
special-status or sensitive natural community occurrences recorded in the project vicinity. Based 
on this search, the following five sensitive natural communities are recorded in the project 
vicinity: Northern Interior cypress forest, serpentine bunchgrass, northern hardpan vernal pool, 
coastal brackish marsh, coastal and valley freshwater marsh (CDFW, 2016a). However, coastal 
and valley freshwater marsh is the only sensitive community present in the project area. The 
coastal brackish marsh reported by CNDDB in the Russian River Estuary was based on 
USFWS National Wetland Survey Maps of 1982. Vegetation mapping conducted by the Water 
Agency (SCWA, 2010) classified this area as freshwater marsh. Coastal and valley freshwater 
marsh was reported at Duncans Mills Marsh along Orrs Creek near Duncans Mills and along 
Willow Creek that flows into the Estuary. Also, coastal and valley freshwater marsh is present in 
the lower Estuary at Penny Island and south of the island, which was previously considered 
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coastal brackish marsh. Additionally, although not reported by the CNDDB, northern dune scrub 
is also present in the vicinity of the Russian River mouth, but outside of the project area. 

In addition to the sensitive natural communities mentioned above, regulatory and resource 
agencies consider oak woodlands, waters and wetlands, and riparian woodlands and forests 
sensitive (see Section 4.4.3, Regulatory Framework, for more details).  

Special-Status Plant and Wildlife Species 
Several special-status plant and wildlife species are known to occur in the Russian River 
watershed. Special-status species are defined as rare, threatened, endangered, candidate, or 
other Species of Special Concern as described in Section 4.4.3, Regulatory Framework. For the 
purposes of this document, special-status species are those species that are: 1) under the 
protection of the federal Endangered Species Act (FESA); 2) under the protection of the 
California Endangered Species Act (CEQA); 3) considered a Species of Concern by the 
USFWS and/or the CDFW; 4) protected under the California Fish and Game Code or listed on 
the Special Animals list (CDFW, 2016b); 5) protected under the California Native Plant 
Protection Act; and/or 6) considered rare, threatened, endangered, or presumed extinct by the 
California Native Plant Society (CNPS).  Also, birds and marine mammals protected under the 
Marine Mammal Protection Act and Migratory Bird Act that may occur in the project area are 
considered special-status wildlife. 

The potential occurrence of special-status plant and animal species in the project area was 
initially evaluated by developing a list of special-status species that are known to or have the 
potential to occur in the project vicinity (Tables 4.4.3 and 4.4.4). These lists were primarily 
derived from a search of the CNDDB (CDFW, 2016a) and CNPS Electronic Inventory (California 
Native Plant Society, 2016) for special-status species occurrences recorded on the Ukiah, 
Elledge Peak, Purdys Gardens, Hopland, Cloverdale, Asti, Jimtown, Healdsburg, Geyserville, 
Warm Springs Dam, Guerneville, Duncans Mills, Camp Meeker, and Arched Rock USGS 7.5-
Minute quadrangles, and review of the USFWS list of federal endangered and threatened 
species for the same quadrangles. Other sources used included biological documents and staff 
knowledge at the Water Agency and interviews of local expert biologists. The potential for 
occurrence of those species included on the list were then evaluated based on the habitat 
requirements of each species relative to the existing conditions in the project area, and results 
of previous biological resources studies. 

Special-Status Plants 
Based on review of the databases and other information sources, 97 special-status plant 
species, including mosses, have been identified as occurring or potentially occurring in the 
vicinity of the project area. However, 65 of these plants are considered unlikely to occur within 
the project area for reasons such as absence of essential habitat requirements for the species, 
or the distance to known occurrences and/or the species distributional range. These species are 
listed on Table 4.4.3 and not discussed further in this section. The remaining 32 plants are 
considered to have low, moderate, or high potential to occur within the project area, based on 
known occurrences and availability of suitable habitat. These species are summarized in Table 
4.4-4.  
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Plants with a low potential of occurrence are typically species that may occur in the project 
vicinity but due to habitat requirements would not occur within the project area. For example, 
several rare plant species occur in coastal dune, coastal scrub or coastal prairie habitats (see 
Table 4.4-4). These coastal habitats are present at Goat Rock State Park, which contains 
coastal bluffs and the coastal strand at the Russian River mouth. However, the project area 
within the Estuary does not include any coastal scrub or coastal prairie habitats. The project 
area along the Russian River Estuary at the coastal strand and river mouth consists of the area 
below nine foot contour elevation, which is unvegetated sand. Plants that have a moderate to 
high potential of occurring in the project area are described in detail in Table 4.4.4. 

Table 4.4-3. Special Status Plant Species Unlikely to Occur in the Fish Flow Project Area Due to 
Habitat Restrictions or Limited Ranges1 

Scientific Name (Common Name) Status Comment 

Vernal Pool Dependent   
Blennosperma bakeri (Sonoma sunshine) FE, CE, CNPS 1B.1  
Downingia pusilla (dwarf downingia) CNPS 2B.2  
Hesperevax caulescens (hogwallow starfish) CNPS 4.2  
Horkelia bolanderi (Bolander's horkelia) CNPS 1B.2  
Lasthenia burkei (Burke’s goldfields) FE, CE, CNPS 1B.1  
Lasthenia conjugens (Contra Costa goldfields) FE, CE, CNPS 1B.1  
Limnanthes vinculans (Sebastopol meadowfoam) FE, CE, CNPS 1B.1  
Microseris paludosa (marsh microseris) 1B.2  
Navarretia leucocephala ssp. bakeri (Baker’s navarretia) CNPS 1B.1  
Navarretia leucocephala 
navarretia) 

ssp. plieantha (many-flowered FE, CE,  
CNPS 1B.2 

 

Perideridia gairdneri ssp. gairdneri (Gairdner's yampah) CNPS 4.2  
Ranunculus lobbii (Lobb's aquatic buttercup) CNPS 4.2  
Trifolium [depauperatum] hydrophilum (saline clover) CNPS 1B.2  
Serpentine/Ultramafic    
Arctostaphylos bakeri ssp. bakeri (Baker's manzanita) CR, CNPS 1B.1  
Arctostaphyos hispidula (Howell’s Manzanita) CNPS 1B.1  
Arctostaphyos stanfordiana 
Manzanita) 

ssp. raichei (Raiche’s CNPS 1B.1  

Asclepias solanoana (serpentine milkweed) CNPS 4.2  
Astragalus breweri (Brewer's milk-vetch) CNPS 4.2  
Calamagrostis ophitidis (serpentine reed grass) CNPS 4.3  
Calystegia collina ssp. oxyphylla (Mt. Saint Helena 
morning-glory) 

CNPS 4.2  

Collomia diversifolia (serpentine collomia) CNPS 4.3  
Cordylanthus tenuis ssp. brunneus (serpentine bird's-
beak) 

CNPS 4.3  

Cordylanthus tenuis ssp. capillaries (Pennell's bird's-
beak) 

FE, CR, CNPS 1B.2  

Cryptantha dissita (serpentine cryptantha) CNPS 1B.2  
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Scientific Name (Common Name) Status Comment 

Cypripedium californicum (California lady's-slipper) CNPS 4.2  
Erigeron greenei (Greene's narrow-leaved daisy) CNPS 1B.2  
Erigeron serpentinus (serpentine daisy) CNPS 1B.3  
Erysimum franciscanum (San Francisco wallflower) CNPS 4.2  
Fritillaria liliacea (Fragrant fritillary) CNPS 1B.2  
Gilia capitata ssp. pacifica (Pacific gilia) CNPS 1B.2  
Gilia capitata ssp. tomentosa (Woolly-headed gilia) CNPS 1B.1  
Layia septentrionalis (Colusa layia) CNPS 1B.2  
Lessingia arachnoidea (Crystal Springs lessingia) CNPS 1B.2  
Lessingia hololeuca (wholly-headed lessingia) CNPS 3  
Sanguisorba officinalis (great burnet) CNPS 2B.2  
Sidalcea hickmanii ssp. viridis (Marin checkerbloom) CNPS 1B.3  
Streptanthus brachiatus 
flower) 

ssp. hoffmanii (Freed's jewel- CNPS 1B.2  

Streptanthus glandulosus 
bristly jewel-flower) 

var. hoffmanii (Hoffman's CNPS 1B.3  

Streptanthus morrisonii ssp. morrisonii 
flower) 

(Morrison's jewel- CNPS 1B.2  

Locally Endemic / Outside Range   
Arctostaphylos 
manzanita) 

bakeri ssp. sublaevis (The Cedars CR, CNPS 1B.1 Serpentine 

Arctostaphyos stanfordiana 
Ridge Manzanita) 

ssp. decumbens (Rincon CNPS 1B.1 Serpentine 

Calochortus raichei (The Cedars fairy-lantern) CNPS 1B.1 Serpentine 
Ceanothus confuses (Rincon Ridge ceanothus) CNPS 1B.1 Serpentine 
Clarkia imbricate (Vine Hill clarkia) FE, CE, CNPS 1B  
Lilium pardalinum ssp. pitkinense (Pitkin Marsh lily) FE, CE, CNPS 1B  
Malacothamnus mendocinensis 
mallow) 

(Mendocino bush- CNPS 1A Last seen 1938 

Mountainous/Rocky Xeric Uplands   
Amorpha californica var. napensis (Napa false indigo) CNPS 1B.2  
Arctostaphylos 
manzanita) 

manzanita ssp. elegans (Konocti CNPS 1B.2 Volcanic soils 

Bryum chryseum (brassy bryum) CNPS 4.3  
Brodiaea leptandra (narrow-anthered brodiaea) CNPS 1B.2 Volcanic soils 
Ceanothus foliosus var. vineatus (Vine Hill ceanothus) CNPS 1B.1  
Ceanothus gloriosus var. exaltatus (glory brush) CNPS 4.3  
Ceanothus purpureus (Holly-leaved ceanothus) CNPS 1B.2  
Cypripedium montanum (mountain lady's-slipper) CNPS 4.2  
Delphinium luteum (Golden (yellow) larkspur) FE, CR, 

CNPS 1B.1 
 

Epilobium septentrionale (Humboldt County fuchsia) CNPS 4.3  
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Scientific Name (Common Name) Status Comment 

Grimmia torenii 
 

(Toren's grimmia) 1B.1 Boulder, rock 
walls, volcanic 

Kopsiopsis hookeri (small groundcone) CNPS 2B.3  
Leptosiphon jepsonii (Jepson's leptosiphon) CNPS 1B.2  
Lilium rubescens (redwood lily) CNPS 4.2  
Micropus amphiboles (Mt. Diablo cottonweed) CNPS 3.2  
Monardella viridis (green monardella) CNPS 4.3  
Usnea longissima (Methuselah's beard lichen) CNPS 4.2 Upland forest 
Viburnum ellipticum (oval-leaved viburnum) CNPS 2B.3  
Unique Habitat   
Delphinium bakeri (Baker's larkspur) FE, CE, CNPS 1B.1 Decomposed 

shale 
1These plant species have specialized habitat requirements such as vernal pools or soils derived from serpentine, 
volcanic material, or shale that do not occur in the project area. Many plant species have a very restricted range (i.e., 
locally endemic) or are not known to occur in the Russian River watershed or in the vicinity of the project area. Other 
plants only inhabit uplands in dry mountainous terrain or on exposed rock outcrops. These types of xeric habitats are 
not present in the project area. Also, many plants could be placed in more than one of the listed categories. For 
example, The Cedars is a mountainous region in northern Sonoma County with serpentine soils. Several plant 
species are local endemics to this area, only occur on serpentine soils, and in rocky dry areas. 
CODES: 
FE: Federally listed as Endangered 
FT: Federally listed as Threatened 
CE: State of California listed as Endangered 
CT: State of California listed as Threatened 
CR: State of California listed as Rare 
CNPS = California Native Plant Society 
1A: Presumed extinct in California 
1B: Rare, Threatened, or Endangered in California and elsewhere 
2: Rare, Threatened, or Endangered in California, but more common elsewhere 
SOURCES: (CDFW, 2016a); (California Native Plant Society, 2016) (California Native Plant Society, 2016) (Baldwin, 
2012) (USFWS, 2016b); (USFWS, 2016c) 
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Table 4.4- 4.  Special Status Plant Species with Potential to Occur in the Fish Flow Project Area 

Common Name 
Scientific Name Status Phenologya 

Flowering 
Period Habitat Potential to Occur 

Blasdale's bent grass 
Agrostis blasdalei 

CNPS 
1B.2 

Perennial herb 
(rhizomatous) 

May – Jul Coastal bluff scrub, coastal dunes, and 
coastal prairie. Elevation 15 to 490 
feet. 

Low. Present at several locations 
along the Sonoma coast, nearest 
location less than ¼ mile south of 
Estuary project area. Vegetated sand 
dunes at Goat Rock State Beach may 
be suitable habitat, but outside of 
project area. 

Franciscan onion 
Allium peninsulare 
var. franciscanum 

CNPS 
1B.2 

Perennial herb 
(bulbiferous) 

May – Jun Cismontane woodland and valley and 
foothill grassland associated with clay 
soil; often on serpentine. Elevation 170 
to 980 feet. 

Low. Present on roadside ocean cliffs 
approximately three miles north of 
Bodega Bay. No suitable habitat in the 
project area. 

Sonoma alopecurus 
Alopecurus aequalis 
var. sonomensis 

FE, 
CNPS 
1B.1 

Perennial herb May – Jul Freshwater marshes and swamps and 
riparian scrub. Elevation 15 to 1,200 
feet. 

High. Present in Duncans Mills and 
Guerneville areas near or adjacent to 
the Russian River. Potential habitat 
present in Russian River project area. 

Bolander's reed grass 
Calamagrostis 
bolanderi 

CNPS 
4.2 

Perennial herb 
(rhizomatous) 

May – Aug Bogs, upland forests, coastal scrub, 
and marshes. 

Moderate. Reported from Camp 
Meeker area, but not known from the 
project area. Potential habitat may 
present along the Russian River 
project area. 

Pink star-tulip 
Calochortus uniflorus 

CNPS 
4.2 

Perennial 
bulbiferous 

herb 

Apr – Jun Coastal prairie, coastal scrub, 
meadows and seeps, and North Coast 
coniferous forest 

Low. Reported from Duncans Mills 
area but not known from the project 
area. Marginal habitat may present 
along the Russian River project area. 

Coastal bluff morning-
glory 
Calystegia purpurata 
ssp. saxicola 

CNPS 
1B.2 

Perennial herb May – Sep Coastal dunes, coastal scrub, and 
North Coast coniferous forest. 
Elevation 30 to 340 feet. 

Low. Reported from Goat Rock State 
Beach and other Sonoma Coast sites. 
Vegetated dunes at Goat Rock State 
Beach may be suitable habitat, but 
outside of project area. 

Swamp harebell 
Campanula californica 

CNPS 
1B.2 

Perennial herb 
(rhizomatous) 

Jun – Oct Bogs and fens, meadows and seeps, 
freshwater marsh and swamps, and 
mesic closed-cone coniferous forest, 
coastal prairie, and North Coast 
coniferous forest. Elevation 3 to 1,330 
feet. 

Moderate. Reported from Duncans 
Mills Marsh area, which is separate 
from the Russian River. Also, reported 
from Lake Sonoma area. Potential 
suitable habitat present at marshy 
edges along the project area. 
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Common Name 
Scientific Name Status Phenologya 

Flowering 
Period Habitat Potential to Occur 

Sonoma white sedge 
Carex albida 

FE, 
CE, 

CNPS 
1B.1 

Perennial herb 
(rhizomatous) 

May – Jul Bogs and fens and freshwater 
marshes and swamps. Elevation 50 to 
295 feet. 

Low. Only known from Pitkin Marsh 
located three miles south of project 
area.  

Bristly sedge 
Carex comosa 

CNPS 
2B.1 

Perennial herb 
(rhizomatous) 

 

May – Sep Margins of marshes, swamps, and 
wetland places. Elevation 0 to 2,050 
feet. 

Moderate. Historic report from 1896 
from Guerneville area and from 
Hopland area. Potential habitat 
present along the Russian River 
project area.  

Deceiving sedge 
Carex saliniformis 

CNPS 
1B.2 

Perennial herb 
(rhizomatous) 

Jun Coastal salt marshes and swamps, 
meadows and seeps, and mesic 
coastal prairie and coastal scrub. 
Elevation 10 to 755 feet. 

Moderate. Reported near Russian 
Gulch and Meyers Grade, two miles 
north of Jenner. Potential habitat 
present in project area. 

Castilleja ambigua 
var. ambigua (johnny-
nip) 

CNPS 
4.2 

Annual herb Mar – Aug Coastal prairie, coastal scrub, marshes 
and seeps, and vernal pool margins 

Low. Reported from Camp Meeker 
area but not known from the project 
area. Marginal habitat may present 
along the Russian River project area. 

Centromadia parryi 
ssp. Parryi 
Pappose tarplant 

CNPS 
1B.2 

Shrub 
(evergreen) 

Feb – Jun Coastal prairie, meadows and seeps, 
coastal salt marsh, grasslands. Often 
alkaline wetlands.  
 

Low. Known from Sonoma County 
Airport wetland mitigation area. 
Marginal habitat along Estuary and 
Russian River project area. 

Sonoma spineflower 
Chorizanthe valida 

FE, 
CE, 

CNPS 
1B.1 

Annual herb Jun – Aug Sandy coastal prairie. Elevation 30 to 
1,000 feet. 

Low. May be extinct in Sonoma 
County. Coastal vegetated dunes at 
Goat Rock State Beach may be 
suitable habitat, but outside of project 
area. 

Entosthodon kochii 
Koch's cord moss 

1B.3 Perennial herb  Cismontane woodland. Moss growing 
on soil along river banks. 

Moderate. Reported from Hopland 
Field Station in 2002. Reported from 
Galbreath Wildlands Preserve, and 
Purdy’s Garden Quad in Upper 
Russian River Watershed.  Suitable 
habitat may be present in project area. 
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Common Name 
Scientific Name Status Phenologya 

Flowering 
Period Habitat Potential to Occur 

Erigeron biolettii 
Streamside daisy 

CNPS 3 Perennial herb Jun - Sep Broad-leave upland forest, woodland, 
coniferous forest in rocky mesic areas. 

Low. Not known from project area. No 
suitable habitat in project area. 
Coastal scrub and prairie at Goat 
Rock State Beach may be suitable 
habitat, but outside of project area. 

Erysimum concinnum 
bluff wallflower 

CNPS 
1B.2 

  Coastal dunes, bluffs, and prairie. Low. Report from Goat Rock State 
Beach 2012. No suitable habitat within 
project area. 

Erythronium revolutum 
(coast fawn lily) 

CNPS 
2B.2 

Perennial 
bulbiferous 

herb 
 

Mar - Aug Mesic, streambanks, Bogs and fens, 
Broadleafed and upland forests. 

Moderate. Reported from Duncans 
Mills area. Potential marginal habitat 
present at marshy edges along the 
project area. 

Fissidens pauperculus 
minute pocket moss 

1B.2 Perennial herb  North coast coniferous forest. Moss 
grows on moist soils in and along 
stream banks. 

Moderate. Reported from Russian 
Gulch north of Jenner in 1951.  
Reported from Duncans Mills. 
Potential marginal habitat present at 
marshy edges along the project area. 

Blue coast gilia 
Gilia capitata ssp. 
chamissonis 

CNPS 
1B.1 

Annual herb Apr – Jul Coastal dunes and coastal 
Elevation 10 to 660 feet. 

scrub. Low. Reported at several locations 
within ten miles of Estuary project 
area, including Goat Rock State 
Beach to Jenner (CNDDB Occ. 29). 
Coastal scrub and vegetated dunes at 
Goat Rock State Beach may be 
suitable habitat, but outside of project 
area. 

Congested-headed 
(Pale yellow) hayfield 
tarplant 
Hemizonia congesta 
ssp. congesta 

CNPS 
1B.2 

Annual herb Apr - Nov Valley and foothill grassland. 
Sometimes along roadsides. Elevation 
70 to 1,840 feet. 

Low. Historically documented from 
along State Route 1 approximately 
four miles north of Jenner, Santa Rosa 
Plain, and west of Warms Springs 
Dam. Marginal habitat in the project 
prea.  

Short-leaved evax 
Hesperevax 
sparsiflora var. 
brevifolia 

CNPS 
1B.2 

Annual herb Mar – Jun Coastal dunes and sandy coastal bluff 
scrub. Elevation 0 to 705 feet. 

Low. Present at several locations 
along Sonoma Coast within five miles 
of Russian River mouth. Coastal 
vegetated dunes and bluffs at Goat 
Rock State Beach may be suitable 
habitat, but outside of project area. 
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Common Name 
Scientific Name Status Phenologya 

Flowering 
Period Habitat Potential to Occur 

Thin-lobed horkelia 
Horkelia tenuiloba 

CNPS 
1B.2 

Perennial herb May – Jul Broadleaved upland forest, chaparral, 
and valley and foothill grassland in 
mesic, sandy openings. Elevation 160 
to 1,640 feet. 

Low. Reported in vicinity of Bohemian 
Grove, approximately one mile south 
of project area. Suitable habitat 
generally not present in the project 
area. 

Iris longipetala 
iris) 

(coast CNPS 
4.2 

Perennial herb 
(rhizomatous) 

Mar - May Coastal prairie, lower montane 
coniferous forest, and meadows and 
seeps 

Low. Reported from Hopland and 
Camp Meeker areas. Marginal habitat 
may present along the Russian River 
project area. 

Perennial goldfields 
Lasthenia californica 
ssp. macrantha 

CNPS 
1B.2 

Perennial herb Jan – Nov Coastal dunes, coastal bluff scrub, and 
coastal scrub. Elevation 20 to 1,710 
feet. 

Low. Reported in 1931 in the vicinity of 
the Russian River mouth (CNDDB 
Occ. 33). Coastal scrub and vegetated 
dunes at Goat Rock State Beach may 
be suitable habitat, but outside of 
Estuary project area. 

Limnanthes bakeri 
Baker's meadowfoam 

SR, 
CNPS 
1B.1 

Annual herb Apr - May Freshwater marshes, grasslands, 
meadows and seeps, and vernal pools. 
Prefers seasonally moist or saturated 
soils. 

Moderate. Reported within ½ mile of 
Russian River in Ukiah. Potential 
habitat in Russian River project area. 

Hosackia gracilis 
(harlequin lotus) 

CNPS 
4.2 

Perennial herb 
(rhizomatous) 

Mar - Jul Wetlands, roadsides, upland forest, 
coastal scrub and prairie, valley and 
foothill grassland 

Moderate. Reported from Duncans 
Mills area. Potential marginal habitat 
present at marshy edges along the 
project area. 

Tidestrom's (clover) 
lupine 
Lupinus tidestromii 

FE, CE, 
CNPS 
1B.1 

Perennial herb 
(rhizomatous) 

Apr – Jun Coastal dunes. Elevation 0 to 330 feet. Low. Reported on vegetated sand 
dunes at Goat Rock State Beach, but 
no suitable habitat within the Estuary 
project area.  

North Coast 
semaphore grass 
Pleuropogon 
hooverianus 

ST 
CNPS 
1B.1 

Perennial herb 
(rhizomatous) 

Apr – Jun Meadows and seeps and mesic 
openings in broadleaved upland forest 
and North Coast coniferous forest. 
Elevation 30 to 2,200 feet. 

Moderate. Reported from the 
Freestone area seven miles south of 
the Russian River and near Ukiah 
three miles from the Russian River. 
Potential habitat present in project 
area. 
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Common Name 
Scientific Name Status Phenologya 

Flowering 
Period Habitat Potential to Occur 

Point Reyes 
checkerbloom 
Sidalcea calycosa 
ssp. rhizomata 

CNPS 
1B.2 

Perennial herb 
(rhizomatous) 

Apr – Sep Freshwater marshes and swamps near 
the coast. Elevation 10 to 250 feet. 

Moderate. Historic 1882 report from 
the Duncans Mills area. Potential 
habitat present in the project area.  

Purple-stemmed 
checkerbloom 
Sidalcea malviflora 
ssp. purpurea 

CNPS 
1B.2 

Perennial herb 
(rhizomatous) 

May – Jun Broadleaved upland forest and coastal 
prairie. Elevation 0 to 100 feet. 

Low. Reported from several locations 
along the Sonoma Coast, including 
Goat Rock State Beach, but no 
suitable habitat within the project area. 

Tracyina rostrata 
Beaked tracyina 

CNPS 
1B.2 

Annual herb May - Jun Oak Woodland and grasslands. 
Elevation 200 to 1,500 feet. 

Low. Reported from Hopland area two 
miles from the Russian River in a 
pasture. Marginal habitat in the project 
area. 

Showy Rancheria 
(two-fork) clover 
Trifolium amoenum 

FE 
CNPS 
1B.1 

Annual herb Apr – Jun Coastal bluff scrub and valley and 
foothill grassland. Sometimes on 
serpentine soil. Elevation 20 to 
1,360 feet. 

Low. Reported from the Freestone and 
Bodega Bay areas. Suitable soils and 
habitat not generally present in the 
project area.  

a  Phenology is the study of periodic occurrences in nature, such as the ripening of fruit, and their relation to climate. 
CODES: 
FE: Federally listed as Endangered 
FT: Federally listed as Threatened 
CE: State of California listed as Endangered 
CT: State of California listed as Threatened 
CR: State of California listed as Rare 
CNPS = California Native Plant Society 
1A: Presumed extinct in California 
1B: Rare, Threatened, or Endangered in California and elsewhere 
2: Rare, Threatened, or Endangered in California, but more common elsewhere 
POTENTIAL TO OCCUR 
Unlikely = Habitat not present in the Estuary Study Area and/or species is not known to occur in the Estuary Study Area based on CNDDB occurrences, recent field surveys 
or species distribution information. 
Low = Habitat not present in the Estuary Study Area and/or few occurrence in the region. 
Moderate = Marginal habitat present in the Estuary Study Area and/or some occurrences in the region. 
High = Good habitat present in the Estuary Study Area and nearby occurrences or species is known to occur in the Estuary Study Area based on CNDDB occurrences or 
recent field surveys. 
SOURCES: (CDFW, 2016a); (California Native Plant Society, 2016) (California Native Plant Society, 2016) (Baldwin, 2012) (USFWS, 2016b); (USFWS, 2016c) 
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Sonoma Alopecurus  
Sonoma alopecurus (Alopecurus aequalis var. sonomensis) is a federally-listed endangered and CNPS 
List 1B.1 species. This perennial herb is a member of the grass family (Poaceae). It produces short, 
compact inflorescences during its May to July blooming season. Spikelets are usually violet-gray at the 
tip. Sonoma alopecurus occurs in freshwater marshes and swamps and riparian scrub habitats 
between 15 and 1,200 feet in elevation. It is a California endemic species that is known from Sonoma 
and Marin counties. Eleven populations have been extirpated and eight natural populations are 
believed extant.  

The freshwater marsh that occurs sporadically along the edges of the Russian River may provide 
suitable habitat for Sonoma alopecurus. This plant is known to occur within Duncans Mills Marsh, less 
than 0.25 mile from the project area. It is also known from Guerneville Marsh near the Highway 116 
Bridge, adjacent to the Russian River. Generally, this species is found in low energy environments, at 
lake margins, in bogs, fens, and swamps, implying habitat supported by seeps, springs, and/or slow 
moving or stagnant water.  Suitable habitat along the Russian River regularly experiences inundation 
and flow velocities that would be anticipated to preclude their presence.  There are several other 
occurrence records for this species in Sonoma County in marshes near Kenwood, Freestone, 
Occidental, and Forestville. There is a moderate potential for this species to occur within the Russian 
River project area due to the presence of suitable habitat and proximity to known populations.  

Bolander's Reed Grass  
Bolander's reed grass (Calamagrostis bolanderi) is a CNPS List 4.2 species in the grass family 
(Poaceae). It is endemic to California in Sonoma, Mendocino, and Humboldt counties. It is known to 
grow at elevations from sea level to around 600 feet. This grass is a perennial herb with rhizomatous 
roots and blooms from June to August. This species occurs in bogs and fens, closed-cone coniferous 
forest, coastal scrub, meadows and seeps, freshwater marshes and swamps, and wet areas within 
coniferous forest.  

The freshwater marsh that occurs sporadically along the edges of the Russian River may provide 
suitable habitat for the Bolander's reed grass. There are several known occurrences along the Sonoma 
Coast and inland at Pitkin Marsh and Cunningham Marsh in Sonoma County. Generally, this species is 
found in low energy environments, at lake margins, in bogs, fens, and swamps, implying habitat 
supported by seeps, springs, and/or slow moving or stagnant water.  Suitable habitat along the Russian 
River regularly experiences inundation and flow velocities that would be anticipated to preclude their 
presence.  Based on the known occurrence of this grass in the project vicinity and suitable habitat 
along the edges of the Russian River, there is a low potential for this species to occur within the project 
area.  

Swamp Harebell  
Swamp harebell (Campanula californica) is a CNPS List 1B.2 perennial species in the bellflower family 
(Campanulaceae). It is endemic to California and extant in Marin, Sonoma, and Mendocino counties, 
with historical occurrences in Santa Cruz County. It is known to grow at elevations between 3 and 
1,330 feet. This harebell is a perennial rhizomatous herb that produces pale blue, bell-shaped flowers 
during its June to October blooming period. Swamp harebell occurs within wetland areas such as bogs 
and fens, meadows and seeps, freshwater marsh and swamps and can also be found in wetter portions 
of coastal prairie and closed-cone coniferous forest.  
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The swamp harebell is known from Duncans Mills Marsh, which is located approximately 0.25 miles 
north of the Russian River. Freshwater marsh occurs along the edges of the Russian River Estuary 
including at the confluence of Willow Creek. Other freshwater marsh occurs sporadically along the 
mainstem of the Russian River.  Suitable habitat along the Russian River regularly experiences 
inundation and flow velocities that would be anticipated to preclude the presence of swamp harebell.   
The species is not generally known to occur in habitat inundated and/or affected by high winter flows 
and so is not expected to be present in the project area.  However, there is a low potential for this 
species to occur within the project area due to the presence of suitable habitat and known occurrences 
within the vicinity.  

Bristly Sedge  
Bristly sedge (Carex comosa) is a CNPS List 2.1 species. It is a rhizomatous herb of the sedge family 
(Cyperaceae) that occurs in marshes and swamps in elevations ranging from 0 to 2,050 feet. Bristly 
sedge can also occur along lake margins and in valley and foothill grassland. The plant is closely 
associated with coastal prairie. Bristly sedge is fairly widely distributed, but apparently rarely reported. 
In California bristly sedge is known from Contra Costa, Lake, Mendocino, Sacramento, San Bernardino, 
Santa Cruz, San Francisco, San Mateo, Shasta, San Joaquin, and Sonoma counties. It has also been 
found in Oregon, Washington, Idaho, and elsewhere. The blooming period for bristly sedge is from May 
to September.  

Generally, this species is found in low energy environments, at lake margins, in bogs, fens, and 
swamps, implying habitat supported by seeps, springs, and/or slow moving or stagnant water.  The 
project area contains sparse patches of marsh and grassland, which are potential habitat for the bristly 
sedge but likely experience inundation and flow velocities that would preclude their presence. The 
closest record for this species to the project area is a historical occurrence from 1896 in the vicinity of 
Guerneville. Another occurrence record is approximately six miles southeast of the Estuary project area 
near Bodega Bay, but the record lacks detail on the collection date. Based on marginal habitat and an 
historic occurrence near the Russian River, the bristly sedge has a low potential to occur within the 
project area. 

Deceiving Sedge  
Deceiving sedge (Carex saliniformis) is a CNPS List 1B.2 species of the sedge family (Cyperaceae). It 
grows in mesic coastal prairie and scrub, coastal salt marshes and swamps, and meadows and seeps 
between 10 and 755 feet in elevation. Its range extends along coastal northern California in Humboldt, 
Mendocino, and Sonoma counties and is believed extirpated from Santa Cruz County. This perennial, 
rhizomatous herb blooms in June and less commonly in July. 

The project area in the Estuary contains seasonal wetlands, which may provide suitable habitat for the 
deceiving sedge. There is one known occurrence record for the deceiving sedge within ten miles of the 
Estuary. The exact location of this record is unknown, but it is within the vicinity of Meyers Grade and 
Russian Gulch, between Highway 1 and the Pacific Ocean, approximately one mile northwest of the 
Russian River mouth. Deceiving sedge has a moderate potential to occur within the Estuary reach of 
the project area, given the presence of suitable habitat and proximity to an occurrence record.  

Koch's cord moss 
Koch's cord moss (Entosthodon kochii) is a CNPS List 1B.3 bryophyte (a species of moss) in the moss 
family Funariaceae.  The species is a California endemic known from cismontane woodland in San Luis 
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Obispo, Marin, Mariposa, and Mendocino counties.  The species is not well known and there are four 
occurrences in the CNDDB, each a single reported occurrence from the counties mentioned above.  
Occurrences are associated with riverbanks on newly exposed soils at moderate elevations.  Newly 
exposed and scoured streambanks are present throughout most if not all of the Russian River.  Koch's 
cord moss has a moderate potential to occur in the Russian River project area.  As flow changes may 
result in a slight stage change (2-3 inches), the project could result in additional habitat for this species 
to colonize following spring drawdowns. 

Coast fawn lily 
Coast fawn lily (Erythronium revolutum) is a CNPS List 2B.2 perennial bulb in the lily family (Liliaceae).  
Coast fawn lily is found widely along the Pacific coast from southern British Columbia to north western 
California.  The species has paired, broadly lanceolate, basal leaves with irregular brownish green 
blotches, and produces one to three pinkish purple nodding flowers March to July.  The species prefers 
high precipitation areas within 100 miles of the coast; in moist soil in open or moderately shaded 
coastal forests and can be found on streambanks.  Suitable habitat along the Russian River regularly 
experiences inundation and flow velocities that would be anticipated to preclude the presence of 
swamp harebell.   The species is not generally known to occur in areas affected by high winter flows 
and so is not expected but has a moderate potential to occur in the project area. 

Minute pocket moss 
Minute pocket moss (Fissidens pauperculus) is a CNPS List 1B.2 bryophyte (a species of moss) in the 
moss family Fissidentaceae.  This species was listed as endangered in British Columbia in 2001.  It is a 
North American endemic found in Pacific states but restricted to western portions of California, Oregon, 
Washington, and Southwestern British Columbia.  Habitat where this species has been observed 
includes bare, seasonally moist soil banks (or logs) with hard packed silt rich soils on steep faces in 
heavily shaded forested habitats or logs (Poor Pocket Moss Recovery Team, 2001).  The species forms 
loosely gregarious small patches on compacted soils.  In California the species appears most 
frequently on soil in redwood forests.   Because redwood forest occurs above the limit of the project 
area, minute pocket moss has a low potential to occur in the project area. 

Baker's Meadowfoam  
Baker's meadowfoam (Limnanthes bakeri) is state-listed as rare and a CNPS List 1B.1 species. It is an 
annual herb in the meadowfoam family (Limnanthaceae) and blooms from April to May. This plant 
grows in seasonally wet places such as the margins of freshwater marshes, grasslands, meadows, 
seeps, and vernal pools. It occurs in the inland areas of Mendocino County. Generally, this species is 
found in low energy environments at wetland margins in habitat supported by seeps, springs, and/or 
slow moving water.   

The margins of the Russian River may contain seasonal wetlands, which may provide suitable habitat 
for Baker's meadowfoam. The project area contains sparse patches of marsh and grassland, which are 
potential habitat for the Baker’s meadowfoam but likely experience inundation and flow velocities that 
would preclude its presence. The most southerly report of this plant is from a vernal pool and drainage 
in Ukiah that drains to the Russian River, approximately 0.5 mile to the west. However, this site was 
developed in 1993 and the population of Baker’s meadowfoam is now extirpated. Baker's meadowfoam 
has a moderate potential to occur within the Russian River mainstem project area, given the presence 
of suitable habitat and proximity to an occurrence record in Ukiah Valley. 



Vegetation and Wildlife 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.4-33  
 

Harlequin lotus  
Harlequin lotus (Hosackia gracilis) is a CNPS List 4.2 perennial herb in the pea family (Fabaceae). It is 
native to western North America from British Columbia to California as far south as San Luis Obispo 
County, where it grows in coastal mountains and oceanside bluffs.  Flowers can be produced January 
to September, and are pea-shaped, bicolor usually with a yellow upper petal and pink or white lower 
petals.  The freshwater marsh that occurs sporadically along the edges of the Russian River may 
provide suitable habitat for the harlequin lotus. This plant is known to occur within Duncans Mills Marsh, 
less than 0.25 mile from the project area. Other freshwater marsh occurs sporadically along the 
mainstem of the Russian River. There is a moderate potential for this species to occur within the project 
area due to the presence of suitable habitat and known occurrences within the vicinity.  

North Coast Semaphore Grass  
North Coast semaphore grass (Pleuropogon hooverianus) is state-listed as threatened and CNPS List 
1B.1 species and member of the grass family (Poaceae). This rhizomatous perennial grass grows in 
meadows and seeps and within mesic openings in broadleaved upland forest and North Coast 
coniferous forest. Generally, this species is found in low energy environments, at lake margins, in bogs, 
fens, and swamps, implying habitat supported by seeps, springs, and/or slow moving or stagnant water, 
not high energy streams like the Russian River or Dry Creek.  Its range includes Mendocino, Sonoma, 
and Marin counties at elevations between 30 and 2,200 feet. The blooming period for this grass 
extends from April through June. 

The Russian River mainstem of the project area may contain small areas of grassland that fringe the 
riparian zone, which provide potential habitat for the North Coast semaphore grass, but these likely 
experience inundation and flow velocities that would preclude the presence of the grass. There is an 
occurrence record for this species approximately seven miles south of the Russian River near 
Freestone. Plants were observed within a ditch in 1974, but may have been extirpated by road creation. 
Another report is from south of Ukiah approximately three miles from the Russian River. There is a 
moderate potential for the North Coast semaphore grass to occur within the Russian River mainstem 
project area due to the presence of potential habitat and records in the vicinity of the Russian River.  

Point Reyes Checkerbloom  
Point Reyes checkerbloom (Sidalcea calycosa ssp. rhizomata) is a CNPS List 1B.2 species of the 
mallow family (Malvaceae). This perennial, rhizomatous herb produces pale purple flowers during its 
blooming period, which occurs April through September. It can be found in coastal freshwater marshes 
and swamps between 10 and 250 feet in elevation. Its range extends from Mendocino County south to 
Marin County. 

The project area contains freshwater marsh along the edges of the Russian River mainstem and 
Estuary within the coastal zone, which is potential habitat for the Point Reyes checkerbloom. Similar to 
several wetland plant species described above, this checkerbloom is also found in low energy 
environments, at lake margins, in bogs, fens, and swamps, implying habitat supported by seeps, 
springs, and/or slow moving or stagnant water, not high energy rivers like the Russian.  There is one 
historic record for this species within project vicinity. This record is from an 1882 in the vicinity of 
Duncans Mills Marsh, less than 0.25 miles north of the upper Estuary project area. Although this 
checkbloom has not been reported for over a century, it has a low potential to occur within the project 
area based on the presence of potential habitat and occurrence record near the Estuary. 
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Special-Status Animals 
Based on review of databases and other information sources, 49 special-status animal species have 
been identified as occurring or potentially occurring in the vicinity of the project area (Table 4.4.5). 
Twenty-two of these special-status animal species are considered unlikely to occur or to have a low 
potential to visit in the project area for reasons such as absence of essential habitat required for the 
species, the distance to known occurrences and/or the species distributional range. These species are 
listed on Table 4.4.5 and not discussed further in this section. The remaining 27 special-status animal 
species are considered to have moderate to high potential to occur within the project area based on 
occurrences, known range, or availability of suitable habitat. These species are discussed below.  
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Table 4.4-5.  Special Status Wildlife Species with Potential to Occur in the Vicinity of the Fish Flow Project1 

Scientific Name 
Common Name 

Legal 
Status2

Habitat Nearest Documented Occurrence3 
and Potential Presence in Project Area 

Invertebrates 
Bombus caliginosus 
Obscure bumble bee 

SA Food plant species include several upland 
shrubs and forbs. 

Low. Reported from Hopland, Cloverdale, and 
Guerneville areas from 1963 to 1982. No suitable 

 habitat within the project area.  
Bombus occidentalis 
Western bumble bee 
 

SA Nests in colonial hives. Forages on a variety of 
flower types for pollen.   

Low. Reported from Goat Rock State Beach in 
1963, Willow Creek area in 1979, and other 
coastal areas south of the Russian River. May 
infrequently forage or nest in the project area, but 
not dependent on aquatic or wetland habitats. 

Callophrys mossii bayensis  
San Bruno elfin butterfly 

FE Inhabits rocky outcrops and cliffs in coastal 
scrub on the San Francisco Peninsula. Host 
plant is the Broadleaf Stonecrop (Sedum 
spathulifolium). 

Unlikely. Outside of known range and no 
habitat in the project area. 

suitable 

Dubiraphia giulianii 
Giuliani’s dubiraphian riffle 
beetle 

SA Aquatic. Found in the slow part of the Russian 
River. Inhabits rocks and vegetation. 

Moderate. Reported from the Russian River near 
Rio Nido in 1948. There are no recent reports. 
Status of this beetle in the project area is 
unknown. 

Linderiella occidentalis 
California linderiella 

SA Vernal pools and other seasonal wetlands in 
grasslands underlain by hardpan or impervious 
layer.  

Unlikely. Known from vernal pools on the Santa 
Rosa Plain, Sonoma County. No suitable habitat 
in the project area. 

 
Speyeria zerene behrensii 
Behren’s silverspot butterfly 

FE Restricted to the Pacific side of the Coast 
Ranges from Point Arena to Cape Mendocino. 
Inhabits coastal prairie terrace habitat. Food 
plant is violet. 

Low. Nearest recorded occurrence is in 
Mendocino County. No potential habitat within 
the project area. Species unlikely to occur in 
project area. 

Speyeria zerene myrtleae 
Myrtle’s silverspot butterfly  

FE Coastal dunes, coastal terrace, coastal bluff 
scrub and associated coastal dunes/grasslands 
in Sonoma and Marin counties. Larvae have a 
single host, western dog violet (Viola adunca). 

Low. Reported from Goat Rock State Beach 
south of the Russian River mouth. No dune 
vegetation occurs within the project area; hence 
no suitable habitat in the project area.  
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Scientific Name 
Common Name 

Legal 
Status2

Habitat Nearest Documented Occurrence3 
and Potential Presence in Project Area 

Syncaris pacifica 
California freshwater shrimp 

FE, SE Perennial creeks with slow flows and developed 
bank vegetation. Needs deep undercut banks 
with exposed roots for winter refugia. 

Unlikely. Several occurrences in tributaries of the 
Russian River, including Green Valley, Austin, 
and Blucher creeks. Not known to occur in larger 
streams including the Russian River and Dry 
Creek. No suitable habitat in Lake Sonoma and 
Mendocino.  Species unlikely to occur in project 
area. 

Amphibians 
Ambystoma californiense 
California tiger salamander 

FE, ST Grasslands and valley foothill woodland 
habitats with appropriate subterranean refuge 
sites (burrows). Breeds in fishless vernal pools 
and seasonal ponds. 

Unlikely. Several occurrences on the Santa Rosa 
Plain in the vicinity of Santa Rosa to Cotati. No 
records in the project area. No suitable habitat in 
the Russian River or Lakes Sonoma and 
Mendocino due to an abundance of predatory 
fish. 

Rana draytonii 
California red-legged frog  
 
 

FT, 
CSC 

Creeks, ponds, and marshes with permanent or 
temporary water bordered by emergent or 
riparian vegetation. Requires 4-6 months of 
permanent water for larval development. 

Moderate. Reported occurrences from tributaries 
and ponds in the lower Russian River area. No 
reports from the Russian River mainstem or 
Lakes Sonoma and Mendocino.  

Dicamptodon ensatus 
California giant salamander 
 

CSC Adults prefer damp coniferous forests near 
streams. Adults breed in perennial mountainous 
streams with rocky substrate. Larvae are 
aquatic for one or more years. Occasionally 
occurs in lakes and ponds, but usually at higher 
elevations. 

Moderate. Several reports from Russian River 
tributaries from Jenner to Cloverdale area. May 
occasionally occur in higher gradient sections of 
the Russian River and Dry Creek project area. 

Rana boylii 
Foothill yellow-legged frog 

CSC, 
PN 

Moderate to high gradient streams with gravel 
to cobble substrate. Breeds in areas with slower 
moving water. Tadpoles use rocky shallow 
creek margins for cover and grazing. 

High. Reported in the Russian River from Ukiah 
to Duncans Mills. Several reports from tributaries 
of the Russian River.  

Reptiles 
Actinemys (Emys) marmorata  
Western pond turtle 

CSC, 
PN  

Streams, ponds, and lakes. Upland nesting 
sites are typically unshaded, south facing 
slopes with soils of high clay or silt composition. 

High. Known from several occurrences in the 
Russian River, Dry Creek, and Lake Sonoma. 
Lake Mendocino provides suitable habitat.  

Birds 
Accipiter cooperii 
Cooper's hawk (nesting) 

SA Occurs in most wooded portions of California, 
except alpine regions. Usually found in areas 
with dense tree cover. Nests in deciduous trees. 

High. Occurs throughout most of wooded areas 
of the Russian River watershed. Likely forages 
and nests in riparian and other wooded habitats 
in the project area. 

Ammodramus savannarum 
Grasshopper sparrow 

CSC Dense grasslands in rolling hills and plains.  Unlikely. Reported from near Hopland. No 
suitable habitat in project area. 
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Common Name 
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Status2

Habitat Nearest Documented Occurrence3 
and Potential Presence in Project Area 

Aquila chrysaetos 
Golden eagle  
(nesting and wintering) 

FP Occurs throughout California in rolling foothills, 
mountains, and deserts. Nests on cliffs and 
large trees in open areas. 

Moderate. No records from the project area. 
However, this eagle may forage in open 
woodlands in the project area and may nest in 
large trees in the project area. 

Agelaius tricolor 
Tricolored blackbird 

CSC Colonial nests located over or near freshwater, 
especially in emergent wetland. Usually nests in 
dense cattails or tules. Also, may nest in 
thickets of willow, blackberry, wild rose, and tall 
herbs. 

Moderate. Reported from a pond near Hopland in 
1990. Potential marginal habitat along Russian 
River project area. Unlikely at Lakes Sonoma 
and Mendocino and Dry Creek due to limited 
marsh vegetation. 

Ardea alba 
Great egret (nesting colony) 

SA Common shorebird that occurs throughout 
California, except mountain and desert regions. 
Feeds along shorelines of lakes, estuaries, 
streams, and in pastures and farmlands. Nests 
in colonies in large trees usually near water.  

High. Known to occur throughout the Russian 
River watershed. Likely forages within the project 
area. Likely nests in tall trees along the Russian 
River Estuary. 

Ardea herodius 
Great blue heron (nesting 
colony) 

SA Colonial nester in tall trees. Forages in 
marshes, margins of waterways, and uplands. 

High. Reported nesting along the Russian River 
in Alexander Valley and near Duncans Mills. 
Likely forages throughout Russian River, Dry 
Creek, and Lakes Sonoma and Mendocino 
project area.  

Athene cunicularia  
Burrowing owl 

CSC Forages in grasslands, prairies, and open 
areas. Nests underground in mammal burrows, 
particularly California ground squirrel. 

Low. Reported from Geyserville area in 
Alexander Valley. Not known to breed in Sonoma 
County, but is a winter visitor.  Unlikely to occur 
in project area due to upland habitat 
requirements. 

Brachyramphus marmoratus  
Marbled murrelet  

FT This coastal seabird from the North Pacific 
nests in old-growth coniferous forests. Foraging 
occurs in open ocean for small fish. 

Unlikely. No old-growth forest or Critical Habitat 
within the Project area. Unlikely to nest or forage 
in the project area. 

Charadrius alexandrinus 
nivosus  
Western snowy plover  
 

FT This species breeds on sandy coasts and 
brackish inland lakes, and is uncommon in 
freshwater.  

Unlikely. No Critical Habitat Designation along 
the Sonoma Coast.  May forage on Sonoma 
Coast beaches; however, no records within the 
Project Area. No suitable nesting habitat and 
unlikely to occur in the project area. 

Cerorhinca monocerata 
Rhinoceros auklet (nesting 
colony) 

CSC Winter migrant to Northern California coastal 
waters. Forages for small fish in the open 
ocean. Nests on off shore islands and rocks. 

Unlikely. Reported offshore at Arched Rock, Goat 
Rock State Beach. No suitable habitat in the 
project area. 

Circus cyaneus 
Northern harrier 
 

(nesting) 
CSC Marshes, meadows, grasslands, and cultivated 

fields. Nests on ground commonly near low 
shrubs, in tall weeds or reeds. 

High. Suitable habitat present in Estuary 
area. 

project 
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Coccyzus americanus 
Yellow-Billed Cuckoo 

FT Requires patches of at least 25 acres of dense 
riparian forest with a canopy cover of at least 50 
percent in both the understory and overstory; 
nests typically in mature willows. 

Low. A single cuckoo was observed in Bodega 
Head in 2014, located 9 miles south of the 
Estuary. The project area is located outside the 
normal breeding range for this species; may 
occur as an infrequent transient.  

Dendroica petechial 
Yellow warbler 

CSC A migrant and summer resident in northwestern 
California, occupying riparian vegetation in 
close proximity to water along streams and wet 
meadows.   

High. Several occurrences in the project vicinity 
(USGS, 2016). Riparian areas in the project area 
provide suitable habitat. 

Elanus leucurus 
White-tailed kite 

FP Forages in grasslands, open woodlands, 
agricultural fields, and marshes. Nests in trees 
with dense foliage. 

High. Reported from Healdsburg and Guerneville 
areas. May nest in trees and occasionally forage 
in the project area. 

Falco peregrines 
Peregrine falcon (nesting) 

FP Ranges throughout most of California. Forages 
in grassland, rangeland, and other open 
habitats. Nests on cliffs, escarpments, and rock 
outcrops. 

High. Nests near Lake Sonoma, but unlikely to 
nest in project area. May infrequently hunt over 
the project area. 

Fratercula cirrhata 
Tufted puffin 

CSC Forages in open ocean and 
islands and cliffs. 

nests on coastal Unlikely. Reported offshore at Arched Rock, Goat 
Rock State Beach in 1979. However, no suitable 
habitat in the project area. 

Haliaeetus 
Bald eagle 

leucocephalus SE, FP Occurs throughout California, except desert 
regions. May be resident in northern California. 
Forages primarily in large water bodies. Nests 
in large trees. 

High. Known to nest and forage at Lake Sonoma. 
Observed foraging along the Russian River in 
Alexander Valley, Lake Mendocino, and Estuary. 
Likely a winter visitor to the Russian River and 
Lake Mendocino. 

Icteria virens 
Yellow-breasted chat 

CSC Fairly common summer resident in California 
below 5,000 feet elevation.  Occupies early 
successional riparian habitats with a well-
developed shrub layer and open canopy.   

High. A few occurrences in the project vicinity 
(USGS, 2016). Riparian areas in the project area 
provide suitable habitat.  

Phalacrocorax auritus 
Double-crested cormorant 
(nesting colony) 

SA Occurs along the coast, estuaries, inland lakes, 
and rivers. Dives from the surface for fish. 
Nests colonially in large trees, rock ledges, and 
other secure sites. 

High. Observed in the Russian River and 
Estuary. Reported nesting colony in 1979 on 
offshore rocks near the Russian River mouth. 
Likely forages throughout broader sections of the 
Russian River and Lakes Sonoma and 
Mendocino project area. 

Lanius ludovicianus 
Loggerhead shrike 

CSC Present year round in most of California range.  
Occurs in shrublands and open woodlands.  
Requires hunting perches and sites with thorns 
of barbed wire to impale prey. 

Moderate.  Known northern California coastal 
range extends into coastal prairie and open oak 
woodlands in Sonoma County. 
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Pandion haliaetus 
Osprey (nesting) 

SA Occurs in ponderosa pine and mixed conifer 
habitats along sea coasts, lakes, and rivers. 
Foraging (fishing) areas require large snags 
and open trees near large, clear, open water. 

High. Several nesting reports along the Russian 
River, Estuary, and in the vicinity of Lake 
Mendocino. Likely nests and forages along the 
Russian River and Lakes Sonoma and 
Mendocino.  

Pelecanus erythrorhynchos 
American white pelican (nesting 
colony) 

CSC, 
FP 

Occurs in California large lakes, estuaries, San 
Francisco Bay and Salton Sea. Nearest nesting 
is in Klamath basin near Oregon border. 
Forages for fish by diving or scooping.  

High. Observed foraging in the Russian River 
Estuary. May visit Lakes Sonoma and 
Mendocino. Does not nest in region. 

Pelecanus occidentalis 
californicus  
California brown pelican  
 

FE, FP Found in marine and estuarine waters along the 
California coast. Forages for anchovy and other 
fish in open water. Rarely found in freshwater. 
Nests on Channel Island in Southern California. 

High. Commonly observed foraging and resting 
in the Russian River Estuary project area. No 
nesting habitat in the project area. 

 
Riparia riparia 
Bank swallow 

ST Colonial nester in vertical banks and cliffs next 
to water. 

Low. One report near Jenner along the Russian 
River from 1960. No recent observations in the 
project vicinity. Unlikely to occur in the project 
area, based on historic record. 

Strix occidentalis caurina 
Northern spotted owl 

FT Old growth forests or mixed stands of old 
growth and mature trees. High, multistory 
canopy dominated by big trees, many trees 
w/cavities or broken tops, woody debris, and 
space under canopy. 

Low. No reports from the project area, but likely 
uses mature forests in the vicinity. May be 
infrequent visitor to the project area.  

Mammals 
Antrozous pallidus 
Pallid bat 

CSC Forages in a variety of habitats. Roosts in 
caves, crevices, mines, and occasionally hollow 
trees and buildings. Prefers mesic sites. 

Moderate. Reported from the Russian River 
vicinity. All records are from buildings. Riparian 
areas and bridges in the project area potential 
foraging and roosting habitat.  

Arborimus pomo 
Sonoma tree vole 

CSC Old growth and other forests, mainly Douglas-
fir, redwood, and montane hardwood-conifer 
habitats along the coast from Sonoma County 
north to the Oregon border. Restricted to the 
fog belt. Eats almost exclusively Douglas fir 
needles. 

Low. Reported in the Russian River watershed, 
mainly in coastal areas. Report from Jenner area. 
However, no suitable habitat within the project 
area. 

Arctocephalus townsendi  
Guadalupe fur seal  

FT, 
MMA 

Found in shallow rocky nearshore island waters 
of western Baja. Hunted to extinction in 
California by the 1820s. Only known breeding 
colony on Guadalupe Island, Baja Mexico. 
Rarely observed in California. 

Low. There are a few reports of strandings from 
the North and Central Coast of California (TMMC, 
2016). May be a rare visitor to the Sonoma 
Coast; however, unlikely to occur in the Estuary 
project area. 
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Corynorhinus townsendii 
Townsend’s big-eared bat 

SC Occurs throughout most of California in mesic 
sites. Roosts in the caves, mines, tunnels, 
buildings, etc. Extremely sensitive to human 
disturbance. 

Moderate. Five records from Guerneville, 
Healdsburg, and Hopland from 1946 to 1987. No 
records within the project area. Bridges over the 
Russian River may provide roosting habitat. 

Eumetopias jubatus  
Steller (northern) sea lion  
 

FT, 
MMA 

Occurs along the North Pacific coast from 
Alaska to central California. Forages for fish 
primarily in between intertidal zone and 
continental shelve. Prefers rocky haulouts along 
coast. Also, occasionally enters estuarine 
environments.  

Low. Not known to occur at the Russian River 
mouth or Estuary (SCWA & Stewards, 2016) 

Lasiurus blossevillii 
Western red bat 

CSC Occurs throughout most of central and southern 
California, except alpine and desert regions. 
Roosts in trees and forages in a variety of open 
habitats. 

Moderate. Reported from Guerneville area at a 
rock quarry in 2003 and Alexander Valley in 
1954. Riparian trees in project area may provide 
roosting habitat. 

Lasiurus cinerus 
Hoary bat 

CSC Occurs throughout most of California, except 
desert regions. Prefers open habitat or habitat 
edges for foraging. Roosts in dense foliage in 
medium to large trees. 

Moderate. Reported from Guerneville area in 
1913 and Forestville in 1948. No recent reports. 
Riparian trees in project area may provide 
roosting habitat. 

Martes (Pekania) pennanti 
Pacific martin (fisher) 

FC, 
SC, 
CSC 

Occurs in mixed evergreen forests in 
mountainous areas. Needs large areas of 
mature dense forest or riparian. 

Unlikely. Nearest record from Lake County near 
Scott Creek from 1941. Not known from the 
Russian River area. Unlikely to occur in the 
project area due to lack of habitat.  

Mirounga angustirostris  
Northern elephant seal 

MMA Occurs in the Eastern Pacific Ocean. Seals 
come ashore to breed, give birth, and molt, 
mostly on offshore islands. They feed on fish 
and squid in the deep open ocean. 

Moderate. Individual elephant seals occasionally 
visit the Russian River mouth. The last 
observation was a sub-adult in 2014.  

Phoca vitulina 
Harbor seal 

MMA Found in coastal waters of the northern Atlantic 
and Pacific Oceans. A common pinniped in 
California. Feeds on fish in coastal waters and 
estuaries. Uses beaches and rocks as resting 
haulouts. Birth of pups occurs in spring usually 
on beaches. 

High. Harbor seals commonly haulout at the 
Russian River mouth (Jenner haulout) and forage 
in the Estuary and in freshwater upstream. 
Jenner haulout is largest in Sonoma County and 
females give birth to pups on the beach during 
spring. 

Taxidea taxus 
American badger  

CSC Most abundant in drier open stages of most 
shrub, forest, and herbaceous habitats, with 
friable soils. 

Low. Known from several occurrences in upland 
habitats in the Russian River watershed. 
However, not an aquatic or riparian-dependent 
species. May occasionally visit terrestrial habitats 
in the project area. 
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Zalophus californianus MMA Occurs along the Pacific Coast mostly in High. Individual California sea lions are 
California sea lion California within 10 miles of shore. Feeds on infrequently observed swimming at the Russian 

fish and squid. Haulouts are beaches and rocks River mouth and rarely using haulouts in the 
adjacent to water.  Estuary. 
  

1Species List: Species listed in this table were developed from an official list prepared by the USFWS and CDFW for the Fish Flow Project. 
2Legal Status: 
FE: Listed as endangered under the FESA. 
FT: Listed as threatened under the FESA. 
FC: A candidate for listing under the FESA. 
FSC: USFWS Species of Concern. 
SE: Listed as endangered under the California Endangered Species Act (CESA). 
ST: Listed as threatened under the CESA. 
SC: Candidate for listing under the CESA. 
SA: CDFW Special Animal. 
CSC: A CDFW Species of Special Concern. 
FP: Fully protected under California Fish and Game Code (Birds §3511; Mammals §4700; Reptiles and Amphibians §5050; Fish §5515). 
PN: Protected native amphibian or reptile under California Fish and Game Code Chapter 5, §41 and §42, respectively. 
MMA: protected by the federal Marine Mammal Act 
3Source of Nearest Documented Occurrence: (CDFW, 2016a); Bill Cox, pers. comm. (California freshwater shrimp), David Cook, pers. comm. (western pond turtle, 
California red-legged frog, foothill yellow-legged frog); (USGS, 2016). Sonoma County Water Agency Russian River Estuary Management Project Pinniped Monitoring Plan, 
monitoring database. 
 



Vegetation and Wildlife 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.4-42  
 

Invertebrates 

Giuliani’s Dubiraphian Riffle Beetle 
Giuliani’s dubiraphian riffle beetle (Dubiraphia giulianii) is on the State’s Special Animals list, 
which is watch list for potentially declining animals (CDFW, 2016b). There is very little known 
about the life history and distribution of this insect, but it is thought to only occur in California 
(USFWS, 2016a). But this beetle may be extirpated from the Russian River (NatureService, 
2016). In general, riffle beetles are found in freshwater streams worldwide. About 100 species 
occur in North America. They are small aquatic beetles most often found crawling on stones, 
vegetation, and other solid debris in fast-moving streams. Both larvae and adults are fully-
aquatic. There is one report of Giuliani’s dubiraphian riffle beetle from the Russian River near 
Rio Nido from 1948, based on a California Academy of Science museum specimen. There are 
no recent reports. The status of this beetle in the project area is largely unknown.  

Amphibians 

California Red-legged Frog 
The California red-legged frog (Rana draytonii) is federally listed as threatened and is a 
California species of special concern (CDFW, 2016b). The USFWS released a recovery plan in 
2002 (USFWS, 2002), and critical habitat for the California red-legged frog was designated in 
2010 after several legal and regulatory actions (USFWS, 2010). There is no critical habitat for 
the California red-legged frog within the Russian River watershed. 

The California red-legged frog ranges from coastal mountains from southern Mendocino County 
southward to northern Baja California, and inland to the Sierra Nevada foothills (Jennings & 
Hayes, 1994) (Shaffer, Fellers, Voss, Olivers, & Pauly, 2004). The frog has been apparently 
extirpated from approximately 70% of its historic range (USFWS, 2002). California red-legged 
frogs are usually confined to aquatic habitats such as creeks, streams, and ponds, and occur 
primarily in areas that have pools about 2-3 feet deep, with adjacent dense emergent or riparian 
vegetation (Jennings & Hayes, 1988) (Cook & Jennings, 2007). Adult frogs move seasonally 
between their egg-laying sites and foraging habitat, but they rarely move long distances from 
their aquatic habitat. At one site in Santa Cruz County, 78 to 89 percent of adult frogs remained 
resident at their breeding location year-round, moving less than 425 feet from water (Bulger, 
Scott, & Seymour, 2003). Long-distance movement of more than two miles between aquatic 
sites has been reported (Bulger, Scott, & Seymour, 2003), but is likely a relatively rare event. 
California red-legged frogs breed from November to March. Egg masses are attached to 
emergent vegetation (Jennings & Hayes, 1994) and hatch within about two weeks. 
Metamorphosis generally occurs between July and September. This frog prefers freshwater and 
avoids brackish water greater than 4-9 parts per thousand (Jennings & Hayes, 1990). 

California red-legged frog is known from several locations within the vicinity of the Russian River 
project area, including two tributaries of the Russian River. One adult and two juvenile California 
red-legged frogs were observed in Willow Creek in 1999, less than 0.5 miles upstream of the 
Estuary. One adult California red-legged frog was observed within Sheephouse Creek, less than 
0.25 miles north of the Estuary, as recently as 2007, and another adult was observed within the 
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same creek in 1996, just over one mile upstream of the Estuary (CDFW, 2016a). This frog may 
occur in the Willow Creek area with freshwater, but unlikely to occur in tidal areas with brackish 
water. Aquatic habitats along Russian River, Dry Creek and Lake Mendocino and Lake Sonoma 
are not characteristic for this species and are likely unsuitable habitat due to an abundance 
predatory fish, crayfish, and bullfrogs.  

California Giant Salamander 
The California giant salamander (Dicamptodon ensatus) has a heavy, stocky body and is the 
largest salamander in California (Storer, 1925). This species is a recent addition to the State’s 
Species of Special Concern, largely due to its restricted range to the coastal region of the 
greater San Francisco Bay Area. It occurs in wet coastal forests in or near clear, cold 
permanent and semi-permanent streams and seepages. Streams are typically moderate to high 
gradient with a rocky substrate, which is used for cover by larvae. Adults spend most of the time 
in the surrounding forest beneath cover, such as downed trees, rocks, and rodent burrows. 
Breeding occurs mostly in spring, usually in May, but later in the year at high elevations. Larvae 
may spend one or more years in their aquatic life stage before transforming into terrestrial 
salamanders. Some adults may retain their gills and continue to live in water. Both the larvae 
and adults are ambush predators eating a variety of invertebrate and vertebrate prey. 

The California giant salamander is known from many tributary streams to the Russian River, 
especially in the more coastal, lower Russian River watershed. There are no reports of this 
salamander from the Russian River. Most of the low gradient valley reaches of the Russian 
River are unsuitable habitat. In higher gradient areas of the Russian River, such as between 
Hopland the Cloverdale, aquatic habitat seems suitable but the surrounding uplands are 
primarily hot and dry grasslands that may be unsuitable for adults. There are no reports from the 
Dry Creek project area but potential habitat is present. Also, there are reports from creeks within 
and upstream of Lake Sonoma prior to flooding in the early 1980s (CDFW, 2016a). However, 
due to the fluctuating water levels and silty substrate giant salamanders are unlikely to occur in 
Lake Mendocino or Lake Sonoma.  

Foothill Yellow-legged Frog 
The foothill yellow-legged frog (Rana boylii) is a Species of Special Concern (CDFW, 2016a). 
On July 1, 2015, the USFWS initiated a 12-month status review for listing of the foothill yellow-
legged (USFWS, 2015c). This species inhabits foothill and mountain streams from sea level to 
about 6,000 feet from the Oregon border southward to the Transverse Mountains in Los 
Angeles County, in most of northern California west of the Cascade crest, and along the 
western flank of the Sierra Nevada southward to Kern County. Most records are for occurrences 
below 3,500 feet. The foothill yellow-legged frog is usually found near streams in a variety of 
woodland and forest habitats (Zeiner, Laudenslayer, Mayer, & White, 1988). They are usually 
found near water, although they can move away from creeks (Cook, White, White, & White, 
2011). Breeding occurs as spring runoff declines usually any time from mid-March to May 
depending on local water conditions. The breeding season at any locality is usually about two 
weeks for most populations. Breeding frogs favor low to moderately steep-gradient streams. 
Females deposit eggs in shallow edge-water areas with slow water velocities. Egg masses are 
often attached to the downstream sides of cobbles and boulders, or other anchorage materials. 
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Eggs hatch in a few weeks. Tadpoles are herbivores and feed on diatoms or algae on the 
surface of rocks (Stebbins, 2003). Tadpoles transform in three to four months. Juvenile and 
adult frogs bask on boulders or in terrestrial sites along riffles, cascades, main channel pools, 
and plunge-pools, usually in sunlight. They are relatively strong swimmers and prefer faster 
water habitats than tadpoles.  

There are five records of foothill yellow-legged frogs from the Russian River mainstem (CDFW, 
2016a). Records of juvenile or adult frogs are from the confluence with Austin Creek near the 
upstream end of the Estuary, Geyserville in Alexander Valley, and upper Ukiah Valley. Egg 
masses or tadpoles in the Russian River were reported from Asti in Alexander Valley and upper 
Ukiah Valley. There are at least 28 reports in tributaries to the Russian River from Ukiah to 
Duncans Mills (CDFW, 2016a). Tributary creeks may provide most of the breeding, rearing, and 
foraging habitat for foothill yellow-legged frog in the Russian River watershed. However, based 
on the observation of all life stages the entire Russian River, except the Estuary, is potential 
habitat for the foothill yellow-legged frog. There are no reports of this frog from Dry Creek 
probably due to the dense canopy cover along most of the creek and marginal breeding habitat 
(David Cook, personal observation). The foothill yellow-legged frog is a stream species; 
therefore, there is no suitable habitat at Lake Mendocino and Sonoma. 

Western Pond Turtle  
Western pond turtle (Actinemys marmorata) is a Species of Special Concern in California. On 
April 10, 2015, the USFWS initiated a 12-month status review for listing of the western pond 
turtle (USFWS, 2015a). This turtle is uncommon to common in suitable aquatic habitats 
throughout California, west of the Sierra-Cascade crest and absent from desert regions, except 
in the Mojave Desert along the Mojave River and its tributaries (Zeiner, Laudenslayer, Mayer, & 
White, 1988). Western pond turtles are associated with a variety of aquatic habitats, both 
permanent and intermittent, including rivers, creeks, small lakes and ponds, marshes, irrigation 
ditches, and reservoirs. They may also occur in brackish to saltwater (Stebbins, 2003).  

Water Agency biologists studied habitat use of western pond turtles in the Russian River below 
Healdsburg (Cook & Martini-Lamb, 2004). They found that basking sites had specific habitat 
features and were important in the distribution of turtles in the river. The cold-blooded turtles 
haul out of the water to increase internal body temperatures (thermoregulate) to increase 
activity and metabolism. Basking features were largely exposed logs located in pools with slow-
moving water, depths of 5.2 feet (range 2.0 to 7.9 feet), and submerged cover consisting of 
logs, roots, and aquatic vegetation. 

Although pond turtles spend much of their lives in water, they require terrestrial habitats for 
nesting. They also may overwinter on land and may spend part of the warmest months in 
aestivation on land. Use of terrestrial habitats for overwintering and aestivation may vary 
considerably with latitude and habitat type, as some turtles do not leave aquatic habitat 
(Stebbins, 2003). In general, nesting occurs between late April and early August (Jennings & 
Hayes, 1994) and nesting in the project area likely occurs in May and June (David Cook, 
personal observation). Females typically leave the water in late afternoon or early evening and 
travel to an upland location that may be a considerable distance from aquatic habitat. Eggs are 
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deposited in a nest, which is a small hole in the ground excavated by the female. The eggs 
hatch and young may overwinter in the nest, emerging from the nest site and moving to the 
aquatic habitat in the spring. Hatchlings spend much of their time feeding in shallow water that 
typically has a relatively dense cover of aquatic vegetation. Threats to western pond turtle 
include impacts to nesting habitat from agricultural and grazing activities, human development 
of habitat, and increased predation pressure from native and non-native predators as a result of 
human-induced landscape changes (Jennings & Hayes, 1994).  

The western pond turtle is known from many locations within the Project Area. It is common 
along the Russian River from the brackish Estuary to Ukiah Valley, and is occasionally observed 
along Dry Creek (CDFW, 2016a); David Cook, personal observation). There are no reports of 
western pond turtles from Lake Mendocino and Lake Sonoma; however, these reservoirs 
provide suitable habitat and they are likely present.  

Birds 

Cooper's Hawk 
Cooper's hawk (Accipiter cooperii) is on CDFW’s Special Animals List, which is a watch list and 
has no official protection (CDFW, 2016b). This bird of prey is a breeding resident throughout 
most of the wooded portions of California (Zeiner, Laudenslayer, Mayer, & White, 1988).  
Preferred habitat is dense stands of live oak, riparian, or other forest habitat near water.  Nests 
are constructed in trees usually in dense stands of deciduous trees. Hunting for small birds and 
mammals occur in broken woodlands and habitat edges. The CNDDB had no reports of 
Cooper’s hawks in the vicinity of the project area (CDFW, 2016a). However, they are known to 
breed in the Russian River watershed (USGS, 2016). Riparian habitats in the project area along 
the Russian River and Dry Creek provide suitable foraging and nesting habitat and this bird is 
likely present in the project area. 

Golden Eagle 
The golden eagle (Aquila chrysaetos) is a Fully Protected species in California for nesting and 
wintering birds (CDFW, 2016b). This raptor is an uncommon permanent resident and migrant 
throughout California, except the center of the Central Valley.  Habitat typically includes rolling 
hills, mountain areas, sage-juniper flats, and deserts.  Nests are constructed on cliffs and in 
large trees in open areas.  The territories of these raptors in California range from 36 to 48 
square miles. The golden eagle is likely a visitor to the project area and may hunt in open dry 
habitats in the vicinity. This eagle is not a riparian-dependent species but may nest in large 
trees in the project area. There is a moderate potential for the golden eagle to occur in the 
project area. 

Tricolored Blackbird 
The tricolored blackbird (Agelaius tricolor) is a California Species of Special Concern that is 
largely endemic to California. On September 18, 2015, the USFWS determined that a petition to 
protect the tricolored blackbird may be warranted and has initiated a status review of the 
species (USFWS, 2015b). Tricolored blackbird is found mostly throughout the Central Valley 
and San Francisco Bay-Delta regions (Riparian Habitat Joint Venture, 2004) and is highly 
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gregarious, foraging and nesting in flocks. Tricolored blackbirds forage in annual grasslands; 
wet and dry vernal pools and other seasonal wetlands; and croplands. They also forage 
occasionally in riparian scrub habitats and along marsh borders. Tricolored blackbirds nest near 
freshwater marshes. The three basic requirements for nesting sites include open accessible 
water; a protected nesting substrate, including both flooded or thorny or spiny vegetation; and a 
suitable foraging space providing adequate insect prey within a few miles of the nesting site 
(Beedy & Hamilton, 1999). The breeding season generally extends from mid-March into mid-
July (Riparian Habitat Joint Venture, 2004). Nests built of mud and plant material are usually 
located a few feet over, or near, freshwater, but may be hidden on the ground among low 
vegetation. Primary threats to tricolored blackbirds are the direct loss and alteration of habitat, 
but other human activities and predation also threaten tricolored blackbirds. 

Although the tricolored blackbird is known to occur in the Russian River watershed, there are no 
occurrence records in the project area (USGS, 2016) (CDFW, 2016a). There is one CNDDB 
occurrence record from the project vicinity located southeast of Hopland at a reservoir in 1990. 
This site is approximately one mile from the Russian River. Marsh vegetation that blackbirds 
typically nest in is very limited in the project area. Lakes Sonoma and Mendocino are reservoirs 
with regulated water levels that preclude the establishment of most marsh vegetation. Also, the 
Russian River and Dry Creek have very limited marsh vegetation due to winter scouring flows 
that prevent the establishment of marsh plants in most areas. However, potentially suitable 
foraging habitat for this species may be present in the project area. This species has a 
moderate potential to occur within the project area mainly as a seasonal non-breeding resident 
or as a transient. 

Great Egret  
The great egret (Ardea alba) is on the CDFW’s Special Animals List, which is a watch list and 
has no official protection (CDFW, 2016b). Nesting sites are of particular concern.  This common 
shorebird occurs throughout California, except mountain and desert regions. Egrets feed along 
shorelines of lakes, estuaries, streams, and in pastures and farmlands. They nest in colonies in 
large trees usually near water. There are two reports of great egret colonial nest sites along the 
Russian River near Healdsburg and Duncans Mills (CDFW, 2016a). This bird likely forages 
within waterways in the project area and may nest in large riparian trees in the project area. 

Great Blue Heron  
The great blue heron (Ardea herodias) is on the CDFW’s Special Animals List (CDFW, 2016b). 
Nesting sites are of particular concern. The great blue heron is fairly common all year 
throughout most of California and is found in a wide variety of habitats near sources of water, 
including sheltered, shallow bays and inlets, sloughs, marshes, wet meadows, and shores of 
lakes, and rivers (Zeiner, Laudenslayer, Mayer, & White, 1990a). The great blue heron usually 
nests in colonies containing a few to several hundred breeding pairs. Breeding generally occurs 
from March to May. Nests are usually placed in the tops of secluded large snags or live trees, 
usually among the tallest available (Zeiner, Laudenslayer, Mayer, & White, 1990a). One great 
blue heron rookery has been recorded along the Russian River Estuary in mature Douglas fir 
trees approximately 1.4 miles southwest of Duncan’s Mills (CDFW, 2016a). Another rookery has 
been recorded along the Russian River near Riverfront Park downstream of the confluence with 
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Dry Creek.  The Russian River, Dry Creek, Lake Mendocino, and Lake Sonoma support 
foraging habitat for great blue heron, and other rookeries could occur in large trees adjacent to 
the river. 

Northern Harrier 
Northern harrier (Circus cyaneus) is a California Species of Special Concern (CDFW, 2016b). 
This species is a permanent resident of northeastern California, coastal California, and the 
Central Valley, preferring open habitats such as grasslands, meadows, desert sinks, and 
freshwater and saltwater emergent wetlands (Zeiner, Laudenslayer, Mayer, & White, 1990a). 
Northern harrier is a widespread winter resident where suitable habitat is available. The 
breeding season for northern harrier extends from April to September, and nesting typically 
takes place on the ground in shrubby vegetation at the edges of marshes or along rivers and 
lakes. This species may also nest in grasslands, grain fields, and sagebrush flats. Northern 
harrier forages in low flights over open ground, feeding primarily on voles and other small 
mammals. However, northern harrier will also prey on birds, frogs, reptiles, crustaceans, 
insects, and even (rarely) on fish (Zeiner, Laudenslayer, Mayer, & White, 1990a). 

Northern harriers are known from the Estuary and vicinity at the Jenner and Bridgehaven 
(USGS, 2016) (David Cook personal observation). This raptor likely forages and may nest on 
the wetland fringes of the Estuary project area.  

Yellow warbler 
Yellow warbler (Dendroica petechial) is a California Species of Special Concern (CDFW, 
2016b). This warbler is a summer resident in much of northern California and breeds in riparian 
woodlands from the coastal to desert lowlands (Zeiner, Laudenslayer, Mayer, & White, 1990a). 
Other breeding habitat includes chaparral, ponderosa pine, and mixed conifer forest. This bird is 
usually found in riparian areas with a heavy brush understory. Birds usually arrive in California 
in April and depart by October. There are several reports of yellow warbler in the project vicinity 
(USGS, 2016) and riparian habitats in the project area provide suitable foraging and nesting 
habitat. 

White-tailed Kite  
The white-tailed kite (Elanus leucurus) is a California Fully Protected species (CDFW, 2016b). 
White-tailed kite occupy nearly all areas of California up to the western Sierra Nevada foothills 
and southeast deserts, inhabiting low elevation, open grasslands, savannah-like habitats, but 
are rarely found away from agricultural areas (Zeiner, Laudenslayer, Mayer, & White, 1990a). 
They nest in trees, usually with a dense canopy, but nest trees can vary from single, isolated 
trees to trees within large woodlands. Habitat elements that influence nest site selection and 
nesting distribution include habitat structure (usually a dense canopy) and prey abundance and 
availability. The breeding season occurs from approximately January to October, with peak 
activity occurring from May through August (Zeiner, Laudenslayer, Mayer, & White, 1990a). 
Nests are constructed of loosely piled sticks and twigs that are lined with grass, straw, or 
rootlets, and are placed near the top of a dense oak, willow, or other tree. A kite nest was 
reported approximately 0.4 miles from the Russian River near Healdsburg in 1985 and another 
possible nest in the Guerneville area in 1998 (CDFW, 2016a).  However, there are no reports of 
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nests within the project area. This raptor is likely a frequent forager in the project vicinity and 
may nest in riparian trees in the project area. 

American Peregrine Falcon  
American peregrine falcon (Falco peregrinus anatum) is a California Fully Protected species 
(CDFW, 2016b). This species was formerly federally and state listed as endangered but has 
been delisted. This medium-sized bird breeds from Alaska and Canada southward to Baja 
California. American peregrine falcons usually winter in their breeding range. The primary 
nesting habitat for peregrine falcon tends to be cliffs or series of cliffs that dominate the 
surrounding landscape. However, suitable nesting sites can also be found at man-made 
structures, including tall towers and the ledges of tall buildings. American peregrine falcons hunt 
their prey in the air, usually over open habitat types such as waterways, fields, and wetland 
areas, diving at speeds of up to 200 miles per hour to strike their targets. Jays, flickers, 
meadowlarks, pigeons, starlings, shorebirds, waterfowl, and other readily available species 
make up the falcon’s diet. This species may travel 10 to 12 miles from their nests in search of 
prey. Breeding takes place in late March and April, with a usual clutch size of three to four eggs.  

Peregrine falcons are known to nest in Sonoma County but the location of this information 
restricted due to the vulnerability of this falcon to human disturbance (CDFW, 2016a) (Burridge, 
1995). Peregrine falcons have been observed foraging over the Estuary (David Cook, personal 
observation.  Also, peregrine falcons have been observed hunting over Lake Mendocino (Sean 
White, personnel communication). There is no suitable nesting habitat within the Project Area. 
The open water of the Estuary, Russian River, and Lake Mendocino and Lake Sonoma serve as 
suitable foraging habitat for this species.  

Bald Eagle  
The bald eagle (Haliaeetus leucocephalus) is state-listed as endangered and Fully Protected in 
California (CDFW, 2016b); however, it was delisted from the FESA list in 2007 with a post-
delisting monitoring plan. This plan requires monitoring the status of the bald eagle over a 20-
year period with sampling events held once every 5 years.  Bald eagles may be found along 
large lakes and rivers, coastal lagoons, sea cliffs and islands throughout California.  A small 
number of bald eagles nest in the State, primarily in the more northern regions.  In the winter, 
large numbers of non-nesting eagles reside at such locations as Tule Lake and Lower Klamath 
National Wildlife Refuges in extreme northern California and at scattered locations throughout 
the rest of the state, where there are large, open expanses of water.  Bald eagles prey mostly 
on fish and waterfowl. Recently, bald eagles have been expanding their range and have been 
observed foraging and nesting in the Lake Sonoma area.  Also, bald eagles have been 
observed roosting and foraging for fish at the Russian River Estuary, Alexander Valley (David 
Cook, personal observation), and at Lake Mendocino (Sean White, personnel communication). 
The open water of the project area provides suitable foraging for the bald eagle. 

Yellow-breasted Chat  
Yellow-breasted chat (Icteria virens) is a California Species of Special Concern (CDFW, 2016b). 
This warbler is a summer resident and migrant in coastal California and foothills of the Sierras. 
Most of the population winters in Central America. Typical habitats include riparian thickets of 
willow and brushy tangles near water.  (Zeiner, Laudenslayer, Mayer, & White, 1990a). Nests 
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are constructed in dense shrubs along streams. There are a few reports of yellow-breasted chat 
in the project vicinity (USGS, 2016) and riparian habitats in the project area provide suitable 
foraging and nesting habitat. 

Double-crested Cormorant  
The double-crested cormorant (Phalacrocorax auritus) is on the CDFW’s Special Animals List 
(CDFW, 2016b). Nesting sites are of particular concern.  This species is a year-round resident 
along the entire coast of California and on inland lakes, typically in fresh and estuarine waters. 
This species roosts overnight beside water on offshore rocks, islands, steep cliffs, dead tree 
branches, wharfs, jetties, or even transmission lines. Double-crested cormorant must visit 
perches periodically during the day to dry plumage, and the perching sites must be devoid of 
vegetation. This species sometimes rests, or even sleeps, on water in daytime. Cormorants 
feed mainly on fish, but also on crustaceans and amphibians. They dive from the waters’ 
surface to pursue prey underwater, typically in water that is less than 30 feet deep (Remsen, 
1978). This cormorant nests near water, on islands or the mainland. Preferred nesting sites are 
wide rock ledges on the rugged slopes of cliffs and live or dead tall trees (Remsen, 1978). A 
known double-crested cormorant breeding colony from 1979 was recorded north of the mouth of 
the Russian River (CDFW, 2016a). Additionally, cormorants are commonly observed resting on 
along the shoreline and foraging in the Russian River Estuary (David Cook, personal 
observation). Cormorants forage along most of the lower Russian River within the project area, 
and likely forage in Lake Mendocino and Lake Sonoma.  

Loggerhead Shrike 
Loggerhead shrike (Lanius ludovicianus) is a California Species of Special Concern (CDFW, 
2016b). This shrike is a resident of the lowlands and foothills of California. It prefers open 
woodland habitats with scattered trees, posts or other perches (Zeiner, Laudenslayer, Mayer, & 
White, 1990a). The loggerhead shrike has the interesting behavior of impaling its prey on sharp 
twigs or barbed wire to cache for later feeding. Nests are constructed in trees and shrubs with 
dense foliage. There are a few reports of shrikes in the project vicinity (USGS, 2016) and 
riparian habitats in the project area provide suitable foraging and nesting habitat. 

Osprey 
Osprey (Pandion haliaetus) is on the CDFW’s Special Animals List. Nesting sites are of 
particular concern. This species is found primarily in ponderosa pine and mixed conifer habitats 
along seacoasts, lakes, and rivers. It preys mostly on fish at or below the water surface, but will 
also take small mammals, birds, reptiles, amphibians, and invertebrates. Foraging areas require 
large snags and open trees near large, clear, open waters. Ospreys typically swoop from flight 
and hover before diving to catch prey. This raptor breeds primarily in northern California and 
typically builds large stick nests in conifer trees, but may also use artificial platforms as nesting 
areas. The breeding season is from March to September. A nest may be as much as 250 feet 
above ground and is usually within 1,000 feet of fish-producing water. Typically, this raptor 
migrates in October southward along the coast and the western slope of the Sierra Nevada to 
Central and South America (Zeiner, Laudenslayer, Mayer, & White, 1990a).  

Osprey likely occur throughout the project area. Osprey nests along the Russian River have 
been reported from Ukiah Valley, Healdsburg, Forestville, Guerneville, and Duncans Mills areas 
(CDFW, 2016a). Osprey are commonly observed foraging in the Estuary and Pacific Ocean and 
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returning with captured fish to nests inland along the Russian River (David Cook, personal 
observation). An osprey nest was reported north of Lake Mendocino in 2004 (CDFW, 2016a). 
Lake Mendocino and Lake Sonoma are likely used for foraging. 

American White Pelican  
The American white pelican (Pelecanus erythrorhynchos) is a California Species of Special 
Concern and state Fully Protected species. Nesting sites are of particular concern. This pelican 
occurs throughout North American along coastal and inland waterways. In California the white 
pelican occurs at large lakes, estuaries, San Francisco Bay, and Salton Sea. Nests are 
constructed on the ground on small islands. Nearest nesting is in Klamath basin near Oregon 
border. This bird forages for fish by diving in the water or scooping fish while swimming at the 
water surface. White pelicans are occasionally observed foraging or resting at the Russian River 
Estuary (David Cook, personnel observation). The large open water areas of the Estuary and 
Lake Mendocino and Lake Sonoma provide suitable foraging habitat, but this pelican is not 
known to nest in the region. 

California Brown Pelican  
The California brown pelican (Pelecanus occidentalis californicus) is a large, shore-dwelling bird 
found in coastal and near shore marine habitats along the Pacific coast. Small, surface-
schooling fishes make up the bulk of the diet of pelicans, which they capture by surface 
plunging. Following reproductive failure and severe population declines from the 1940s to 
1970s, as a result of severe exposure to DDT and other contaminants, the brown pelican was 
federally-listed as endangered in 1970. Then the California subspecies was state-listed as 
endangered in 1971. In 2009, the USFWS and CDFW delisted the California brown pelican as 
endangered. This pelican remains on the State’s Special Animals List (CDFW, 2016b). 

The California brown pelican nests along the Pacific coast from southern California south to 
central Mexico, and on the California Channel Islands and the Salton Sea (Zeiner, 
Laudenslayer, Mayer, & White, 1990a). The breeding season extends from December to early 
August, peaking usually between February and May. Much of the post-breeding dispersal 
occurs northward (as far north as southern British Columbia), and by June many post-breeding 
pelicans are present in central California. Local abundance in central California usually peaks 
from August to October.  

The California brown pelican is known to forage and roost along the Sonoma County coastline. 
However, it does not breed in northern California. California brown pelicans are commonly 
observed on Goat Rock State Beach and Russian River Estuary (David Cook personnel 
observation). The Estuary project area provides suitable foraging habitat for the California 
brown pelican and logs and exposed sand/gravel bars, provide loafing and roosting habitat. 

Mammals 

Marine Mammals 
Harbor seals, and occasionally California sea lions and northern elephant seals, collectively 
referred to as pinnipeds, are known to occur at the Estuary. Pinnipeds, whales, and dolphins are 
protected by the Marine Mammal Protection Act of 1972. Pinnipeds spend much of their life 
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hunting for fish and other sea animals in the ocean, bays, and estuaries. They haulout on 
beaches and exposed structures next to water. A haulout is defined as an area where pinnipeds 
temporarily leave the water for land in between foraging periods to rest, give birth, and nurse 
pups. Most pinniped activity in the project area is in the lower Estuary but they do swim 
upstream into freshwater. In the Estuary pinnipeds haulout at the river mouth (Jenner haulout), 
located on Goat Rock State Beach, and several logs and rock outcroppings in the lower Estuary 
(Martini-Lamb & Pecharich, 2016).  

The earliest records of harbor seals at the Jenner haulout are from 1972 and their numbers at 
the site have steadily increased (Martini-Lamb, Luna, & Mortenson, 2009). Historically, pinniped 
monitoring at the Jenner haulout was conducted by Stewards of the Coast and Redwoods 
(Stewards) volunteers, California State Parks volunteer docents, local individuals, and Water 
Agency staff. The Stewards volunteers assist the public in safeguarding the harbor seal haulout. 
Dr. Joe Mortenson began monthly seal counts at the Jenner haulout in 1987, with nearby 
haulouts added to the counts thereafter. In 1989 Elinor Twohy, local resident, began daily 
counts and photographs of seals at the Jenner haulout. The Water Agency began periodic 
monitoring of pinnipeds in 1996 and then in 2009 implemented a pinniped monitoring that 
conducts regular surveys at the Jenner haulout plan (Martini-Lamb, Luna, & Mortenson, 2009). 

Harbor Seal  
The harbor seal (Phoca vitulina) a common and resident marine mammal along the Pacific 
coast. These seals prefer to stay close to shore in subtidal and intertidal habitats such as bays 
and estuaries, and sometimes venture into rivers. Groupings of various sizes can haulout on 
rocks, mudflats, and sandy/cobble coves (Zeiner, Laudenslayer, Mayer, & White, California's 
Wildlife. Vol. III: Mammals., 1990b). In general, the same sites are used over many years. 
Harbor seals feed opportunistically in shallow water on fish, crustaceans, and a few 
cephalopods. Harbor seals haulout on land for a variety of reasons, including rest, 
thermoregulation, and giving birth. They mate at sea and, in California, give birth from March to 
June, although the timing varies geographically and among local populations.  

Harbor seals are by far the most abundant pinniped in the Russian River Estuary. Harbor seals 
commonly haulout on the sandbar at Russian River mouth year-round. Also, exposed logs in the 
Estuary are used as haulouts by a few seals. The haulout at the Russian River mouth is the 
largest seal haulout in Sonoma County and over 400 seals have been observed during peak 
use (Martini-Lamb, Luna, & Mortenson, 2009) (Martini-Lamb & Pecharich, 2016). Seals forage 
for fish in the ocean as well as the Estuary and freshwater upstream. Female seals give birth to 
pups and nurse on the beach during spring (NMFS, 2011).  

California Sea Lion  
The California sea lion (Zalophus californianus) is a common marine mammal found along the 
Pacific coast from southern Mexico to British Columbia, Canada. They breed in Southern 
California and the Channel Islands after which they migrate along the Pacific coast towards the 
San Francisco Bay. No established rookeries are known north of Point Reyes (NMFS, 2011). 
Breeding typically occurs between May and August. California sea lions haulout on offshore 
rocks, sloping rock outcroppings, sandy and cobblestone beaches, jetties, and buoys (Zeiner, 
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Laudenslayer, Mayer, & White, 1990b). They are opportunistic and will feed on a variety of 
aquatic animals including squid, anchovy, rockfish and octopus. California sea lions are known 
to occur within the Russian River Estuary. Typically, solitary sea lions are occasionally observed 
at the mouth of the Russian River and Estuary (Martini-Lamb & Pecharich, 2016). A few juvenile 
sea lions have been observed occasionally on rock outcrops in the lower Estuary, but no 
birthing occurs at the Russian River mouth and Estuary project area. (NMFS, 2011).  

Northern Elephant Seal  
The northern elephant seal (Mirounga angustirostris) range extends along the Pacific coast from 
Alaska south to Mexico. They typically breed in California on protected islands, such as the 
Channel Islands, or on the mainland. Northern elephant seals spend about 9 months of the year 
in the eastern and central North Pacific Ocean (Zeiner, Laudenslayer, Mayer, & White, 1990b). 
Adult seals return to land between March and August to molt and return in the winter for 
breeding. The breeding season begins mid-December and extends until March.  

Individual northern elephant seals have been reported from the Sonoma Coast. Elephant seals 
were observed at the mouth of the Russian River during surveys conducted between 1987 and 
1995, and have been observed in other years as well (Martini-Lamb, Luna, & Mortenson, 2009). 
The numbers of elephant seals observed during these surveys was usually low, with only one to 
two observed at a time. A single, juvenile male northern elephant seal utilized the Jenner 
haulout for a few years, and was observed harassing harbor seals. No breeding rookery for 
elephant seals occurs at the Russian River mouth and Estuary project area (NMFS, 2011). 

Bats 

Pallid Bat 
The pallid bat (Antrozous pallidus), a California Species of Special Concern, occurs throughout 
California, except in parts of the high Sierra and the northwestern corner of the state (Zeiner, 
Laudenslayer, Mayer, & White, 1990b). The pallid bat inhabits a variety of habitats, such as 
grasslands, shrublands, woodlands, and forests; however, it is most abundant in open, dry 
habitats with rocky areas for roosting. Pallid bats roost alone, in small groups, or gregariously. 
Roosts include caves, crevices in rocky outcrops and cliffs, mines, trees, and various man-made 
structures (e.g., bridges, barns, porches), and generally have unobstructed entrances/exists and 
are high above the ground, warm, and inaccessible to terrestrial predators. Year-to-year and 
night-to-night roost reuse is common; however, bats may switch day roosts on a daily and 
seasonal basis. Mating occurs from late October to February, and maternity colonies of up to 
100 individuals form in early April. One or two pups are usually born May or June, and are 
weaned in approximately 6 to 7 weeks. Maternity colonies disperse between August and 
October. 

There are several occurrence records of pallid bats in the project vicinity, including: Hopland, 
Alexander Valley, Dry Creek Valley, and Guerneville/Occidental area (CDFW, 2016a). Most 
records are from buildings used for roosting. The project area provides potential foraging habitat 
for the pallid bat. Large riparian trees along the Russian River and Dry Creek project areas, 
especially in areas not typically disturbed by humans, provide potential roosting habitat. Also, 
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bridges over the Russian River, Dry Creek, and Lake Mendocino and Lake Sonoma may 
provide roosting habitat.  

Townsend’s Big-eared Bat 
Townsend's big-eared bat (Corynorhinus townsendii) is a California Species of Special Concern 
that typically inhabits caves, buildings, and rock outcrops usually in association with desert 
scrub and/or pinon-juniper plant communities. While most common in mesic sites, this bat is 
found in a wide variety of habitats throughout California. Maternity roosts are found in caves, 
tunnels, mines, and buildings, and most young are born between May and June (Zeiner, 
Laudenslayer, Mayer, & White, 1990b). This species requires drinking water, and forages on 
small moths and soft-bodied insects. Maternity roosting sites are very sensitive to disturbance, 
and any nursery colonies caves have been abandoned.  

The only known report of this bat in the project vicinity is from Hopland Field Station in Ukiah 
Valley from 1987 (CDFW, 2016a). There are no records within the project area. However, 
bridges over the Russian River, Dry Creek, and Lake Mendocino and Lake Sonoma may 
provide potential roosting habitat. 

Western Red Bat  
The western red bat (Lasiurus blossevillii) is a California Species of Special Concern. This bat 
species occurs in riparian habitats throughout most of California, except the northern Great 
Basin region. They roost individually in dense clumps of tree foliage in riparian areas, orchards, 
and suburban areas. Western red bats are primarily moth specialists, but will forage for a variety 
of other insects. Individuals have been observed foraging around street lamps and floodlights in 
suburban areas.  

There are two reports of western red bat in the project vicinity (CDFW, 2016a). One western red 
bat was reported in Alexander Valley in 1954. A more recent report in 2003 was from a rock 
quarry near Guerneville where western red bats were detected within tree cavities in a mixed 
evergreen forest. Potential foraging habitat is present in the project area and riparian trees 
along the Russian River and Dry Creek provide potential roosting habitat.  

Hoary bat 
The hoary bat (Lasiurus cinerus) is a California Species of Special Concern. This bat species 
occurs throughout most of California, except desert regions. This bat prefers to forage in open 
habitats or along habitat edges (Zeiner, Laudenslayer, Mayer, & White, 1990b). It roosts in 
dense foliage in medium to large trees. There are two historic reports of hoary bats in the 
project vicinity (CDFW, 2016a). One record is from the Guerneville area in 1913 and the other 
record is from Forestville in 1948. There are no reports from within the project area. Potential 
foraging habitat is present in the project area and riparian trees along the Russian River and Dry 
Creek provide potential roosting habitat. 
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4.4.3 Regulatory Framework 

Federal Regulations 

Federal Endangered Species Act 
The USFWS and the National Marine Fisheries Service (NMFS) enforce the provisions of the 
Federal Endangered Species Act of 1973 (hereafter, “FESA,” 16 USC Section 1531 et seq.). 
USFWS administers FESA for all terrestrial species. NMFS administers FESA for marine fish 
species, including anadromous salmonids. Threatened and Endangered Species on the Federal 
list (50 CFR Section 17.11, 17.12) are protected from take, defined as direct or indirect harm, 
unless a Section 10(a) Incidental Take Permit is granted or a Biological Opinion with incidental 
take provisions is issued. 

Pursuant to the requirements of FESA, a federal agency reviewing a proposed project within its 
jurisdiction must determine whether any federally listed species may be present in the study 
area and determine whether the proposed project will have a potentially significant impact upon 
such species. Under FESA, habitat loss may be considered to be an impact to the species. In 
addition, the federal agency is required to determine whether the project is likely to jeopardize 
the continued existence of any species that is proposed for listing under FESA or to result in the 
destruction or adverse modification of critical habitat proposed to be designated for such 
species (16 USC 1536[3], [4]). Under Section 15065(a)(2) of the CEQA Guidelines, a project is 
deemed to have a significant effect on the environment if it would “substantially reduce the 
number or restrict the range of an endangered, rare, or threatened species. As a result, impacts 
to listed species or their habitats will usually be considered significant and would require 
mitigation. 

Under the FESA, there are two ways to obtain incidental take authority. If a project has no 
federal “nexus” (i.e., requires no federal funding, approval, or permit), a project proponent must 
obtain an “Incidental Take Permit” under Section 10(a). If a federal “nexus” exists, the federal 
agency granting the funding, approval, or permit for the project must consult with NMFS or 
USFWS under Section 7. This “consultation” process can result in the issuance of a Biological 
Opinion giving incidental take authority to the project applicant.   

Migratory Bird Treaty Act 
The Migratory Bird Treaty Act of 1918 (MBTA) (16 USC Sections 703-712) makes it unlawful to 
pursue, capture, kill, possess or attempt to do the same to any migratory bird, part, nest or egg 
listed in wildlife protection treaties between the United States, Great Britain, Mexico, Japan and 
the countries of the former Soviet Union. These birds are identified on a list in 50 CFR Section 
10.13. As with FESA, the MBTA authorizes the Secretary of the Interior to issue permits for 
incidental take. Nesting birds and the contents of nests within the project area are protected 
pursuant to the MBTA. 
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Bald and Golden Eagle Protection Act 
The Bald and Golden Eagle Protection Act (16 USC 668-668c), enacted in 1940, and amended 
several times since then, prohibits anyone, without a permit issued by the Secretary of the 
Interior, from “taking” bald eagles, including their parts, nests, or eggs. The act provides criminal 
penalties for persons who “take, possess, sell, purchase, barter, offer to sell, purchase or barter, 
transport, export or import, at any time or any manner, any bald eagle [or any golden eagle], 
alive or dead, or any part, nest, or egg thereof.” The act defines “take” as pursue, shoot, shoot 
at, poison, wound, kill, capture, trap, collect, molest, or disturb.” 

Clean Water Act 
The USACE has primary federal responsibility for administering regulations that concern 
wetlands and “waters of the U.S.”, under Section 404 of the Clean Water Act and Section 10 of 
the Rivers and Harbors Act. Section 404 regulates the discharge of dredged and fill material into 
“waters of the U.S.” The USACE requires that a permit be obtained if a project proposes placing 
structures within, over, or under navigable waters and/or discharging dredged or fill material into 
“waters of the U.S.” below the ordinary high-water mark. The Environmental Protection Agency 
(EPA), USFWS, NMFS, and several other agencies provide comment on USACE permit 
applications. The USACE has established a series of nationwide permits (NWP) that authorize 
certain activities in “waters of the U.S.” provided the proposed activity could demonstrate 
compliance with standard conditions. Normally, the USACE requires Individual Permits (IP) for 
work activities that do not qualify for a NWP. Wetlands and other waters that lack hydrologic 
connection to navigable “waters of the U.S.", and that lack a nexus to interstate and foreign 
commerce, are not regulated by the Clean Water Act and do not fall under the jurisdiction of the 
USACE. Such features are called “isolated.” 

Water quality certification pursuant to Section 401of the Clean Water Act applies to projects and 
project applicants that have applied for a federal permit to conduct any activity, including 
construction or operation of facilities, which may result in discharge into navigable waters. The 
State Water Resources Control Board (SWRCB), acting through the local Regional Water 
Quality Control Board (RWQCB), must certify that a USACE permit action meets state water 
quality objectives. 

Federal Marine Mammal Protection Act 
The Secretary of Commerce (represented by NMFS) and the Secretary of the Interior 
(represented by the USFWS) have joint responsibility in protecting marine mammals under the 
Marine Mammal Protection Act (50 CFR 216). The NMFS is responsible for cetaceans and 
pinnipeds (other than walrus), and USFWS is responsible for all other marine mammals, 
including sea otter, walrus, polar bear, dugong and manatee. The Marine Mammal Protection 
Act (MMPA) established a moratorium on the taking of marine mammals in United States 
waters. It defines “take” to mean “to hunt, harass, capture, or kill” any marine mammal or 
attempt to do so. Exceptions to the moratorium can be made through permitting actions for take 
incidental to commercial fishing and other non-fishing activities, for scientific research, and for 
public display at licensed institutions. 
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State Regulations 

California Endangered Species Act 
The California Endangered Species Act (CESA), authorized under California Fish and Game 
Code Section 2080, is similar to FESA, but is limited to State-listed threatened and endangered 
species. CESA prohibits the take of State-listed threatened and endangered species. 
Additionally, the CDFW maintains a list of Species of Special Concern, which serves as a 
“watch list.” Similar to the FESA, under the CESA, a project applicant may obtain an incidental 
take permit from CDFW if certain conditions are met. In addition, CDFW can authorize take 
through a “consistency determination” if the applicant has obtained incidental take authorization 
under the FESA and CDFW determines that the federal take authorization is consistent with the 
CESA. No incidental take permit can be issued if its issuance would “jeopardize the continued 
existence of the species,” and impacts of the authorized take must be minimized and fully 
mitigated.   

Porter Cologne Water Quality Control Act 
Under the Porter-Cologne Water Quality Control Act, the SWRCB has authority over protection 
of water quality. The Porter-Cologne Act established the RWQCBs and authorized them to 
regulate water quality at the regional level. The RWQCBs regulate pollutant discharges and 
require a report of waste discharge to be filed for any proposed discharge to surface water or 
groundwater. The RWQCB will either issue waste discharge requirements or a waiver of waste 
discharge requirements to authorize the activity. 

CEQA Guidelines  
Although threatened and endangered species are protected by specific federal and state 
statutes, CEQA Guidelines Section 15380(d) provides that a species not listed on the federal or 
state list of protected species may be considered rare or endangered if the species can be 
shown to meet specified criteria. These criteria have been modeled after the definition in the 
FESA and the section of the California Fish and Game Code defining rare or endangered plants 
and animals. Section 15380(d) allows a public agency to undertake a review to determine if a 
significant effect on species that have not yet been listed by either the USFWS or CDFW (i.e., 
candidate species) would occur. Thus, CEQA provides an agency with the ability to protect a 
species from a project’s potential impacts until the respective government agencies have an 
opportunity to designate the species as protected. 

California Fish and Game Code (Bird Protection) 
California Fish and Game Code Sections 3503 and 3503.5 prohibit the take or needless 
destruction of bird nests or eggs; and prohibit the take, possession and destruction of birds-of-
prey (birds of the orders Strigiformes and Falconiformes, which are owls, falcons and hawks). 
California Fish and Game Code Section 3511 lists birds that are “fully protected,” which may not 
be taken or possessed except under specific permit. Depending on the presence of special-
status species or nesting raptors during periods of project construction, consultation with the 
CDFW may be necessary. California Fish and Game Code Section 3800 prohibits the take of 
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nongame birds. Nongame birds are defined as, “All birds occurring naturally in California that 
are not resident game birds, migratory game birds, or fully protected birds.” 

California Fish and Game Code (Streambed Alteration) 
Under the California Fish and Game Code Sections 1600-1607, CDFW is authorized to develop 
mitigation measures and enter into Streambed Alteration Agreements with applicants whose 
projects would obstruct the flow of, or alter the bed, channel, or bank of a river or stream in 
which there is a fish or wildlife resource, including intermittent and ephemeral streams. All 
diversions, obstructions, or changes to natural flow or bed, channel, or bank of any river, stream 
or lake in California are subject to the regulatory authority of CDFW pursuant to sections 1600 
through 1607 of the California Fish and Game Code. Sections 1600-1607 require notification to 
the CDFW of any activity that could affect the bank or bed of any stream that has value to fish 
and wildlife. Upon notification, the CDFW has the responsibility to prepare a Streambed 
Alteration Agreement, in consultation with the project proponent. 

Marine Life Protection Act 
The Marine Life Protection Act (MLPA) was enacted in 1999 and is part of the California Fish 
and Game Code (Sections 2850-2863). The MLPA requires California to reevaluate all existing 
marine protected areas (MPAs) and potentially design new MPAs that together function as a 
statewide network. MPAs are developed on a regional basis and are evaluated over time to 
assess their effectiveness. There are three different types of MPAs including: state marine 
reserve, state marine park, state marine recreation area and state marine conservation area. 
Each designation provides authority for different levels of restriction on human uses and 
includes various objectives. The MLPA sets the following goals for the Program [California Fish 
and Game Code subsection 2853(b)]: 

1. To protect the natural diversity and abundance of marine life, and the structure, 
function, and integrity of marine ecosystems. 

2. To help sustain, conserve, and protect marine life populations, including those of 
economic value, and rebuild those that are depleted.  

3. To improve recreational, educational, and study opportunities provided by marine 
ecosystems that are subject to minimal human disturbance, and to manage these 
uses in a manner consistent with protecting biodiversity. 

4. To protect marine natural heritage, including protection of representative and unique 
marine life habitats in California waters for their intrinsic value.  

5. To ensure that California's MPAs have clearly defined objectives, effective 
management measures, and adequate enforcement, and are based on sound 
scientific guidelines.  

6. To ensure that the state's MPAs are designed and managed, to the extent possible, 
as a network. 

The Fish Flow project area is within two MPAs.  Russian River State Marine Recreation 
Management Area includes the Russian River Estuary from Highway 1 Bridge downstream 
approximately 2 miles to the barrier beach at the river mouth. The Russian River State Marine 
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Conservation Area consists of coastal waters in the vicinity of the Russian River, including the 
ocean side of the river mouth. The regulations that follow are associated with these MPAs.  

Russian River State Marine Recreation Management Area  
Take of all living marine resources is prohibited except recreation hunting of waterfowl is 
allowed unless otherwise restricted by hunting regulations. 

Russian River State Marine Conservation Area  
Take of all living marine resources is prohibited except the following species may be taken 
recreationally: Dungeness crab by trap, and surf smelt using hand-held dip net or beach net. 
Also, Dungeness crab by trap may be taken commercially. 

Local Regulations 

Mendocino County General Plan 
Parts of the Proposed Project are located within the jurisdiction of the Mendocino County 
General Plan (Mendocino County, 2009).  The Mendocino County General Plan is discussed 
further in Section 4.4.5. 

Sonoma County Articles and Ordinances 
The Sonoma County Tree Protection and Replacement Ordinance (No. 4014) sets preservation 
and protection standards for protected trees with a 9-inch or greater diameter at breast height. 
Protected trees include big-leaf maple (Acer macrophyllum), black oak, blue oak (Quercus 
douglasii), coast live oak, interior live oak (Quercus wislizenii), madrone, oracle oak (Quercus 
morehus), Oregon oak (Quercus garryana), redwood, valley oak, California bay laurel, and their 
hybrids.  Only mature valley oaks are considered a protected tree of special significance. 
Numerical values (arboreal value) are assigned to trees based on their trunk diameters. 
Compensation for removal of protected trees is calculated in either of two manners, determined 
by the applicant at the time of application. Option 1 involves analysis of trees only within the 
development area. This option requires 100 percent replacement of arboreal value or payment 
of in lieu fees. Option 2 involves analysis of trees in the entire site. This option allows for 
removal of 50 percent of the site’s arboreal value, and requires replacement of that loss which is 
over 50 percent of the arboreal value. 

Articles 65 (Riparian Corridor Combining Zone) and 66 (Biotic Habitat Combining Zone) of the 
Sonoma County zoning code (Ordinance No. 6098) protects riparian corridors and functions 
along designated streams. Development setbacks of 200 feet are designated along the Russian 
River and 100 feet along Dry Creek. Prohibited activities within setbacks include grading, 
vegetation removal, agricultural cultivation, structures, roads, utility lines, and parking lots. The 
Proposed Project would not involve any construction-related activities or any prohibited activity 
under these zoning codes. 

Sonoma County Article 67 (Ordinance No. 4991) protects valley oak trees and valley oak 
woodlands within the Valley Oak Habitat (VOH) Combining District boundaries. This ordinance 
requires mitigation for removal of any large valley oak measuring sixty inches or greater at 
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diameter breast height within the Valley Oak Habitat district boundaries. Mitigation for tree 
removal may be in the form of (1) tree replacement by planting valley oak seedlings on the 
subject property or on another site in the county having the geographic, soil, and other 
conditions necessary to sustain a viable population of valley oaks; (2) retaining other valley oak 
trees on the subject property; (3) a combination of measures (1) and (2); or (4) paying an in-lieu 
fee, which shall be used exclusively for valley oak planting programs in the County. 

Sonoma County Ordinance No. 3651 preserves heritage and landmark trees that have been 
nominated and accepted by the County as heritage or landmark trees.  This ordinance requires 
the protection and preservation of heritage and landmark trees. 

Sonoma County General Plan 
Parts of the Proposed Project are located within the jurisdiction of Sonoma County General Plan 
2020 (PRMD, 2012). The Sonoma County General Plan is discussed further in Section 4.4.5. 

4.4.4 Impact Analysis 
This section describes the impact analysis relating to vegetation and wildlife for the Proposed 
Project. It describes the methods used to determine the impacts of the project and lists the 
thresholds used to conclude whether an impact would be significant. Measures to mitigate (i.e., 
avoid, minimize, rectify, reduce, eliminate, or compensate for) significant impacts accompany 
each impact discussion, where applicable. 

Methodology 
The impact analysis below compares the elements of the Proposed Project and alternatives with 
the baseline or existing conditions within the project area. As mentioned in Chapter 4.0, 
“Environmental Setting, Impacts and Mitigation,” Baseline Conditions consists of minimum 
instream flow requirements included in the Water Agency’s water right permits as established by 
the State Water Resources Control Board’s Decision 1610 and the Russian River Estuary 
Management Project with a target water elevation in the Estuary of 7 feet (range 4.5 to 9 feet) 
from May 15 to October 15. Flow throughout the Russian River and Dry Creek during the rainy 
season from November to April is largely influenced by rainfall and tributary inflows. Proposed 
Project instream flows are most relevant during the dry season (May to October) when releases 
from Lake Mendocino and Lake Sonoma contribute a large portion of the flows to the Russian 
River and Dry Creek. 

The Proposed Project would not involve constructing, improving, or eliminating any facilities; 
therefore, there would be no temporary or permanent impacts on biological resources resulting 
from construction. The following assumptions were also made regarding project-related impacts 
on biological resources: 

 Project implementation would entail no physical activities that would interfere with 
migratory wildlife corridors, the movement of resident or migratory wildlife species, or 
native wildlife nursery sites; and 
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 Project implementation would not have significant direct or indirect impacts on terrestrial 
plant communities and wildlife habitat (e.g., annual grassland, chaparral, oak woodland, 
stabilized coastal dune, and coastal bluff) because those communities are not affected 
by changes in reservoir water surface elevation or flow in the Russian River and Dry 
Creek. 

 Vegetation along the shores of Lake Mendocino and Lake Sonoma, as well as birds and 
other wildlife that may use the lakes, are accustomed to fluctuations in water elevation 
that occur under Baseline Conditions. 

 Estuaries are complex, dynamic ecosystems, normally experiencing changes between 
seasons, between years, and between different places in the same estuary. An 
evaluation of the effects of changes due to changes in Russian River flow entering the 
Estuary must bear in mind that, when anticipating future conditions, determination of 
significance is judged relative to the baseline required by CEQA (i.e. current conditions). 
Under the current Estuary management practices, water depth and salinity, as well as 
other water quality parameters, fluctuate at varying degrees and continuously across a 
wide range. 

 Minimum instream flows in Dry Creek and the Russian River would decrease during the 
dry season as a result of the Proposed Project. These flow changes are anticipated to 
have gradual effects on wildlife that use the Russian River and Dry Creek environment 
for all or a portion of their life cycle. Stream flows during the wet season, when flows are 
largely from rainfall runoff and tributary flow, would be negligibly effected by dam 
releases under the project. 

Impacts on biological resources are evaluated based on the likelihood that sensitive natural 
communities, special status plant and animal species, wildlife corridors and nursery sites, and 
other protected biological resources are present within the project area (as discussed in Section 
4.4.2, Environmental Setting), and the likely effects that changes in lake levels and stream flows 
may have on these resources. Sensitive biological resources that are considered unlikely or 
have a low potential to occur within the project area are not considered in the impact analysis 
(see Section 4.4.2). 

The analysis of the effects of the project alternatives on plant and wildlife resources emphasizes 
impacts on riparian, wetland, and aquatic habitats, which were assessed by determining 
changes in Lake Mendocino and Lake Sonoma water surface elevations and changes in 
Russian River and Dry Creek flows. Modeling using historic hydrology data was used to 
simulate surface elevations in the two reservoirs and flows downstream of the reservoirs and 
the corresponding changes under project conditions. Projected changes in reservoir surface 
elevations and stream flow were then compared against Baseline Conditions to determine 
potential impacts, including changes in habitat accessible to special-status species. Please see 
Chapter 3, Project Description, and Chapter 4.1, Hydrology, for modeling results and Baseline 
Conditions.  

Significance Criteria 
The criteria used to determine the significance of an impact are based on the environmental 
checklist in Appendix G of the CEQA Guidelines. For this analysis, implementation of the 
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proposed Fish Flow Project would be considered to have a significant impact associated with 
biological resources if it would: 

1. Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special status species in local or 
regional plans, policies, or regulations or by the CDFW, USFWS, or NMFS; 

2. Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, or regulations or by the 
CDFW or USFWS;  

3. Have a substantial adverse effect on federally protected wetlands as defined by 
Section 404 of the Clean Water Act through direct removal, filling, hydrological 
interruption, or other means; 

4. Interfere substantially with the movement of any native resident or migratory fish1 or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites; 

5. Have the potential to degrade the quality of the environment, substantially reduce the 
habitat of a fish or wildlife species, cause a fish or wildlife population to drop below 
self-sustaining levels, threaten to eliminate a plant or animal community, or 
substantially reduce the number or restrict the range of an endangered, rare, or 
threatened species; 

6. Conflict with any local policies or ordinances protecting biological resources, such as 
a tree preservation policy or ordinance; or 

7. Conflict with the provisions of an adopted habitat conservation plan, natural 
community conservation plan, or other approved plan. 

Based on the nature and function of the Proposed Project, the following criteria included in 
Appendix G of the CEQA Guidelines do not apply to this analysis and are not discussed further, 
as explained below. 

 Conflict with the provisions of an adopted habitat conservation plan, natural community 
conservation plan, or other approved plan. 

There are no adopted habitat conservation plans, natural community conservation plans, or 
other approved plan for the project area and, therefore, impacts related to conflict with such a 
plan are not applicable and are not further discussed. The Proposed Project would not conflict 
with local tree preservation policies or ordinances and is not discussed further.  Please see 
Section 4.4.5 for general plan consistency and local policies or ordinances protecting riparian 
corridors. Plans related to fisheries are discussed in Chapter 4.3, Fisheries Resources. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential biological impacts associated 
with the project alternatives, including the No Project 1 and No Project 2 alternatives, and the 
Proposed Project. In regards to vegetative communities and wildlife the project alternatives 
                                                 
1 Fish are discussed in Section 4.3. 
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have similar effects and have been grouped in the below impact analysis. If impacts of 
alternatives are significantly different they are addressed separately.  Also, each impact topic 
has been grouped by project area location. Each impact discussion includes an analysis of the 
impact, a summary statement of the impact and its significance, and proposed mitigation 
measures, where applicable. Please refer to Chapter 4.3, "Fisheries Resources," for information 
on potential impacts to fish resources in the project area. 

Sensitive Natural Communities 
Impact 4.4.1: Changes in water surface elevations and flows could adversely 
affect sensitive natural communities. (Less than Significant) 

Implementation of a project alternative could change the extent, composition, and distribution of 
the vegetation communities within the project area. These communities include wetland and 
riparian plant communities in Table 4.4.1. Coastal and valley freshwater marsh is the only 
CDFW sensitive natural community in the project area that could be adversely affected by 
changes in surface water elevation. Riparian habitats occurring along the stream banks in the 
project area are generally considered sensitive communities. The adverse and beneficial effects 
of the project alternative differs by project area, which are described below. 

Lake Mendocino and Lake Sonoma 
Vegetation along the shores of Lake Mendocino and Lake Sonoma has been determined by 
seasonal fluctuations in reservoir elevation that occur under Baseline Conditions. The plant 
communities along the shoreline have been exposed to historically large changes in water-
surface elevation that occur as part of reservoir operations. Changes in water releases from 
Coyote Valley Dam and Warm Springs Dam would affect water levels in Lake Mendocino and 
Lake Sonoma. Generally, the decrease in dam releases during the dry season would reduce 
lake level fluctuations by reducing late-summer drawdown under the Proposed Project and No 
Project 2 Alternative, and create more stable aquatic conditions. The maximum water surface 
level in each reservoir would be the same for the No Project 1 and No Project 2 alternatives, as 
well as the Proposed Project, and under Baseline Conditions. This maximum water level 
determines the edge of the upper shoreline and upland vegetation. Annual plant species may 
seasonally colonize exposed shoreline areas.  

At Lake Mendocino baseline water surface elevations range from 665 to 767 feet mean sea 
level (MSL) for a change of 102 feet. Both the No Project 1 and No Project 2 alternatives would 
have the same stage change at 102 feet. The Proposed Project would have less fluctuation in 
stage change at 82 feet. At Lake Sonoma the range of baseline water surface elevations are 
357 to 488 feet MSL for a stage change of 132 feet. The modeled stage changes would range 
from 147 feet for No Project 1 Alternative, 139 feet for No Project 2 Alternative, and 140 feet for 
the Proposed Project. At both Lake Mendocino and Lake Sonoma, changes in water surface 
elevations would be similar to fluctuations currently experienced under Baseline Conditions. As 
such, no potential impacts to biological resources, especially shoreline habitats and species that 
use these habitats, are anticipated. 
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Russian River and Dry Creek 
The project alternatives could have an adverse impact on sensitive natural communities caused 
by changes in minimum instream flows in the Russian River and Dry Creek compared to 
Baseline Conditions. Coastal and valley freshwater marsh and riparian communities are 
dependent on a perennial water source. Hydrophytic (wetland) plant species are often 
distributed along the shoreline and banks based on preferred inundation, substrate type, soil 
saturation, and exposure to scour. Changes in minimum instream flows during the plant growing 
season could shift the distribution of hydrophytic species slightly down onto the lower stream 
banks and active stream channel depending on the change in water surface elevation and 
wetted width.  Three habitat types are discussed in detail below. 

Riparian  
The riparian community, dominated by trees and shrubs, that occurs along the banks of the 
Russian River and Dry Creek in the project area are deep rooted, receive water from shallow 
groundwater, and are expected to be unaffected by slight changes in stage height or wetted 
width. Most riparian trees can be classified as “phreatopytes,” or Latin for “well plant,” indicating 
that these taxa root into groundwater sources (Barbour, Keeler-Wolf, & Schoenherr, 2007) 
(Holland R. F., 1990) (Warner, 1984). The term is commonly used in the arid west to describe 
species and habitats that are dependent on a sustained source of water either from seeps, 
springs, groundwater and/or surface water, but most commonly for plants rooted into the 
“underflow” zone or area of shallow groundwater associated with streams and river channels 
and any historic meanders.  Phreatophytes dominate the riparian zone along the Russian River 
and Dry Creek and include Fremont’s cottonwood, red willow, sandbar willow (Salix exigua), red 
and white alder, box elder (Acer negundo californicum) and Oregon ash.  

Changes in stage height and wetted width at different flows in the Russian River and Dry Creek 
are described in Section 4.1, Hydrology.  Based on these analyses, the stage height (water 
surface elevation) in the Russian River and Dry Creek during the spring and summer growing 
season under the Proposed Project and No Project 1 and No Project 2 alternatives would 
generally have a minimal decrease compared to Baseline Conditions. Maximum observed stage 
change between the Proposed Project and Baseline Conditions ranged from 2 inches in Dry 
Creek, 3 inches in the Upper Russian River to a maximum of 7 inches in the Lower Russian 
River.  Wetted width resulting from a reduction in stage height can vary widely across riffles, but 
has little effect in runs or pools, and has a negligible effect on the underflow. 

Changes in minimum instream flows and stage in the Russian River and Dry Creek during 
summer conditions are not anticipated to change groundwater elevation of the alluvial aquifer in 
the project area as a result of the Proposed Project or the No Project 1 and No Project 2 
alternatives.  The alluvial aquifer that supports the existing riparian vegetation along the Russian 
River and Dry Creek is in dynamic equilibrium with surface flows (Malanson, 1993).  In general, 
winter precipitation and surface runoff contributes to recharge of the alluvial aquifer.  In addition, 
minimum instream flows maintain a continuous source of recharge to the alluvial aquifer that lies 
beneath and adjacent to the Russian River.  Although the Proposed Project and No Project 2 
Alternative would reduce the volume of water flowing in the Russian River and Dry Creek during 
the dry season, surface waters would be maintained throughout. Woody and deep-rooted 
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riparian plants would be unaffected by changes in summer time minimum instream flow, as the 
changes would not affect the shallow riparian aquifer that supports this community. Changes in 
water surface elevations and flows would not adversely affect the riparian community and there 
would be no impact. 

Freshwater Marsh and Aquatic Habitats (Open Water) 
Freshwater marsh communities that typically occur along the shoreline of waterways may have 
gradual and slight shifts toward wetter shoreline areas compared to Baseline Conditions. This 
could represent a shift of reducing overall open water habitat by affecting fringe habitats in the 
Russian River.  However, this shift is expected to be minimal because marsh vegetation is very 
restricted in the existing active channel due to the scouring and sedimentary effects of winter 
floods and the incised stream banks of the Russian River and Dry Creek that determine 
shoreline conditions favorable to marsh vegetation establishment.  

Marsh plants are highly dependent on a perennial source of water.  These wetland plants in the 
Russian River and Dry Creek include perennial and annual species.  The adaptation of 
vegetative communities along the shoreline fringe of the river is difficult to predict, as it is 
subject to several factors. Slight changes in stage height could shift the wetted area down 
vertically approximately 2-3 inches.  This change is not anticipated to affect much deeper 
rooting trees and shrubs rooted into the shallow groundwater (Figure 4.4.2).  This small shift in 
shoreline wetted area could affect the duration of inundation of a narrow band of established 
grasses and herbs or prevent marsh species from colonizing in that narrow zone. However, 
flows in the Russian River and Dry Creek under the Proposed Project represent a range of 
variation already experienced between freshwater marsh, riparian, and the active channel 
brought on naturally by shifts in morphology (sediment deposition and scour) during large 
storms as well as the variation already experienced under Baseline Conditions.   

It is anticipated that conditions resulting from the Proposed Project and No Project 1 and No 
Project 2 alternatives would be consistent with the range of Baseline Conditions along the 
Russian River and Dry Creek. Although the adaptation of vegetative communities cannot be 
precisely predicted, vegetative assemblages are expected to shift slightly towards wetter 
conditions.  For example, the distribution of wetland vegetation may move down in elevation to 
match changes in water surface elevation.  As a result the Proposed Project and No Project 1 
and No Project 2 alternatives would have a less-than-significant impact to freshwater marsh and 
aquatic habitats and no mitigation is required. 

Active Stream Channel 
The active channel along the Russian River varies in width from approximately 200 feet in the 
Ukiah Valley to over 1,200 feet in Alexander Valley.  The deeply incised Dry Creek has an 
active channel width of approximately 40 to 80 feet. The largely ephemeral habitat supported by 
the active channel is not anticipated to display any significant shifts as a result of the No Project 
1 Alternative, No Project 2 Alternative, or the Proposed Project.  Maximum changes in wetted 
width (3 to 80 feet) would occur over shallow riffles, while minor width changes are anticipated 
along runs and pools (6 to 12 inches).  Vegetative communities within the active channel are 
naturally sparse due to frequent disturbance from flows.  
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Potential changes in vegetative communities along the active channel of the Russian River and 
Dry Creek project area is difficult to predict, as they would be subject to several factors, such as 
annual rainfall, scour from flooding, and upstream land use practices.  It is anticipated that 
conditions resulting from the No Project 1 alternative, No Project 2 alternative, and Proposed 
Project would be similar to the range of Baseline Conditions in the project area. The above 
analysis demonstrates that changes in hydrophytic vegetative assemblages would likely be 
towards no change in riparian communities and slight shifts along the shoreline of sensitive 
coastal and valley freshwater marsh immediately adjacent to fluvial-ruderal habitats. Therefore, 
the Proposed Project and No Project 1 and No Project 2 alternatives would potentially result in a 
less-than-significant impact to sensitive natural communities and no mitigation is required. 

Estuary 
The effects of changes to water surface elevations on coastal and freshwater marsh and 
riparian vegetative communities along the shoreline of the Estuary is difficult to predict, as it is 
subject to several factors, such as river mouth closures, tide cycles, and wave action. However, 
the plant species that inhabit the Estuary shoreline are adapted to dynamic conditions. The 
Proposed Project and No Project 2 Alternative may influence the inundation rate of the Estuary 
during the lagoon management period by reducing the river flows entering the Estuary over 
Baseline Conditions and the No Project 1 Alternative. However, the range of shoreline 
inundation would not change. It is anticipated that conditions resulting from the Proposed 
Project and No Project 1 and No Project 2 alternatives would be consistent with the range of 
Baseline Conditions in the Estuary. As a result there would be no impact to the coastal and 
freshwater marsh and riparian communities in the Estuary. 

Waters and Wetlands 
Impact 4.4.2: Changes in minimum instream flows could adversely affect federal 
and state jurisdictional waters. (No Impact) 

The potential effects of the Proposed Project and No Project 1 and No Project 2 alternatives on 
sensitive freshwater marsh, which would be considered wetlands, was addressed in Impact 
4.4.1. This discussion focuses on waters (i.e., open waters of the Russian River and Dry Creek). 

The boundaries of waters of the United States and waters of the State are determined by the 
ordinary high water mark.2 The ordinary high water in the Russian River and Dry Creek is 
determined by winter flood events that reset and re-work the conformation of the stream bottom 
during high winter flows.  The conformation of the stream bottom is not affected by the non-
channel forming summer flows and would not be altered by changes Fish Flow Project. The 
Proposed Project and No Project 1 and No Project 2 alternatives would not affect the ordinary 
high water boundary differently than it is already affected under Baseline Conditions.  Also, the 
operations of Lake Mendocino and Lake Sonoma would be within the existing range of water 

                                                 
2 Ordinary high water is an approach for identifying the lateral limits of non-wetland waters. It is defined in 33 CFR 
Part 328.3 as a line on the shore established by fluctuations of water and indicated by physical characteristics such 
as a clear, natural line impressed on the bank, shelving, changes in the character of the soil, destruction of terrestrial 
vegetation, or the presence of litter and debris. 
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level fluctuations with the same high water limit (refer to Impact 4.4.1 above for further details). 
Therefore, no net change in the extent of federal and state jurisdictional waters is anticipated 
and there would be no impact. 

Wildlife Movement Corridors and Nursery 
Impact 4.4.3: Changes in water surface elevations could interfere with wildlife 
movement or impede the use of nursery sites. (Less than Significant) 

Implementation of a project alternative that could potentially result in slight changes in 
vegetation community composition would not alter the ability of animals to move within the 
project area’s aquatic and wetland habitats. The Proposed Project and No Project 1 and No 
Project 2 alternatives minimum instream flow requirements would maintain perennial flows and 
maintain wetland communities in the Russian River and Dry Creek (refer to Impact 4.4.1). There 
would be no potential significant impact on the movement of wildlife along the Russian River 
and Dry Creek, and around Lakes Mendocino and Sonoma.  

There could be some adverse change in the availability of freshwater marsh for amphibian 
breeding (nursery) sites. Foothill yellow-legged frog tadpoles and juvenile frogs use shallow 
waters and shoreline habitat for rearing. Hatchling western pond turtles likely use vegetated 
shorelines for cover and foraging. As discussed in Impact 4.4.1, the wetland communities where 
nursery sites may occur may have a slight shift in the distribution in wetland vegetation, but no 
net loss of wetlands, and hence no net loss of amphibian and reptile nursery sites. The potential 
impact would be less than significant and no mitigation is required. 

Special-Status Plant and Wildlife Species 
Impact 4.4.4: Changes to minimum instream flows and water levels could 
adversely affect special-status plant and wildlife species. (Less than Significant) 

Although a number of special-status plant and wildlife species are known to or have the 
potential to occur within the project area, few could be adversely affected by the Proposed 
Project and No Project 1 and No Project 2 alternatives. This discussion focuses on the plant and 
wildlife species summarized in Tables 4.4.4 and 4.4.5 with a moderate to high potential to occur 
in the project area and are primarily associated with open water (aquatic), freshwater marsh, 
and riparian habitats. No impacts on the remaining species with a moderate to high potential to 
occur in the project area are anticipated because their specific habitat needs are outside of the 
area that would potentially be impacted.  Impacts on special-status plant and wildlife species 
with the potential to be adversely affected are discussed below by location within the project 
area or, where appropriate, by groups of species with similar life histories. 

Lake Mendocino and Lake Sonoma 
Changes in Lake Mendocino and Lake Sonoma water surface elevations are unlikely to affect 
special-status plant and wildlife species. Fluctuating water levels are a normal operating pattern 
of reservoirs like Lake Mendocino and Lake Sonoma. Most species listed in Tables 4.4.4 and 
4.4.5 do not occur in areas that would experience changes in water-surface elevations at Lake 
Mendocino and Lake Sonoma, which are largely unvegetated shoreline below the high water 
mark. Special-status wildlife that may utilize the reservoirs for foraging, rest, and cover include 
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western pond turtle, shorebirds, diving birds, raptors, and bats. Wildlife species that occur in and 
around the reservoirs would experience the existing fluctuating water levels under Baseline 
Conditions. The Proposed Project and No Project 1 and No Project 2 alternatives would result in 
changes in water levels that would be similar to the range in seasonal water surface elevation 
changes under Baseline Conditions and would have negligible effects on wildlife (see Impact 
4.4.1). As a result, there would be no impact from changes in reservoir water surface elevations 
on special-status species. 

Russian River and Dry Creek 
Rivers and creeks are complex, dynamic ecosystems, normally experiencing changes between 
seasons, between years, and between different places within a waterway. Plant and wildlife 
species within these systems are adapted to fluctuating environmental conditions. For these 
reasons, minor shifts in aquatic and wetland habitats are not expected to result in a substantial 
adverse effect on special-status plants and wildlife potentially occurring within these habitats. 

Special-status plant species associated with freshwater marsh and riparian habitats along the 
Russian River and Dry Creek, including Sonoma alopecurus, Bolander’s reed grass, swamp 
harebell, bristly sedge, deceiving sedge, Koch’s cord moss, coast fawn lily, minute pocket moss, 
Baker's meadowfoam, Harlequin lotus, Point Reyes checkerbloom, and North Coast semaphore 
grass, could be potentially affected by changes in minimum instream flows, although there are 
no reports of these species within the project area. These plant species are associated with low 
energy wet environments, at lake margins, in bogs, fens, and swamps, supported by slow 
moving or stagnant water.  Occasionally wetland and marsh species are found along rivers and 
streams, but usually are found farther up the watershed in tributary streams.  Marsh and riparian 
habitats along the Russian River and Dry Creek regularly experience inundation and flow 
velocities that would be anticipated to preclude the presence of these species.  As discussed in 
Impact 4.4.1 it is predicted that a slight shift in the distribution in wetland vegetation may occur 
from the project alternatives in the Russian River and Dry Creek project areas, but no net loss of 
wetlands is anticipated. This would result in no impact to special-status plants. 

There are several special-status wildlife species that use, or may use, the open water and 
freshwater marsh (shoreline) habitats of the project area (Table 4.4.5). Several bird species 
roost and/or forage in the Russian River and Dry Creek, such as various wading birds (great 
egret, great blue heron), water birds (double-crested cormorant), and raptors (peregrine falcon, 
bald eagle, osprey, northern harrier). Several bat species (pallid bat, Townsend’s big-eared bat, 
western red bat, hoary bat) may forage for insects over open water. Western pond turtle is a 
year-round resident of the Russian River and Dry Creek and forage and bask in pools with slow-
moving water.  

Special-status wildlife could be affected by shifts in aquatic and shoreline habitats from the 
Proposed Project and the No Project 1 and No Project 2 alternatives, as described in Impact 
4.4.1. Although the adaptation of habitat in the Russian River and Dry Creek, and its use by 
wildlife, cannot be precisely predicted, the changes in habitats from the project alternatives 
represent a range of variation already experienced by wildlife under to Baseline Conditions. As 
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a result the Proposed Project and No Project 1 and No Project 2 alternatives would have a less-
than-significant impact on special-status wildlife and no mitigation is required. 

Also, riparian habitats may be used for nesting and roosting by several special status bats and 
raptors (e.g. Cooper's hawk, golden eagle), white-tailed kite, yellow warbler, yellow-breasted 
chat, and tricolored blackbird; however, riparian habitats are not anticipated to be impacted by 
the Proposed Project and No Project 1 and No Project 2 alternatives, as discussed in Impact 
4.4.1. 

Estuary 
Special-status wildlife species, including pinnipeds such as harbor seals, which inhabit the 
Estuary project area are adapted to dynamic conditions, including seasonal river flooding, wave 
action, and tidal cycles. Also, California brown pelican and American white pelican forage in the 
Estuary, as well as many birds mentioned above. As discussed in Impact 4.4.1, the Proposed 
Project and No Project 2 Alternative may influence the rate at which water surface elevations of 
the Estuary rise during the lagoon management period by reducing the minimum instream flows 
into the Estuary over Baseline Conditions and the No Project 1 alternative. However, the range 
of shoreline inundation and open water foraging habitat resulting from the Proposed Project and 
No Project 1 and No Project 2 alternatives would be consistent with the range of Baseline 
Conditions in the Estuary. The change in rate at which water surface elevations of the Estuary 
rise into the Estuary would be consistent with the existing range of water fluctuations in the 
Estuary and is not anticipated to special-status species or impact pupping, resting, or foraging 
pinnipeds or foraging water birds and there would be no impact. 

4.4.5 General Plans and Consistency 

Mendocino County General Plan 
The Mendocino County General Plan (Mendocino County, 2009) sets forth the following goals, 
policies, and actions related to vegetation and wildlife that are applicable to the Proposed 
Project. 

Resource Management Goals, Policies, and Actions 
Goal RM-7 (Biological Resources): Protection, enhancement and management of the biological 
resources of Mendocino County and the resources upon which they depend in a sustainable 
manner. 

Policy RM-71: Promote land uses and management practices that protect biological 
diversity and productivity. 

Policy RM-75: Protection of existing sensitive resources is the highest priority. Onsite 
replacement or offsite replacement, protection or enhancement is less desirable. 

Policy RM-77: Maintain resource diversity and integrity by protecting and enhancing 
continuous resource corridors compatible with adjacent uses through project design. 
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Policy RM-78: Conserve native vegetation, critical habitats and soil resources through 
education, technical and financial assistance, cooperative endeavors, best management 
practices, and soils and vegetation management plans for development and resource 
uses. 

Policy RM-79: Encourage farmers, land owners and property managers to protect 
sensitive environments, and minimize the effects of recreation, tourism, agriculture and 
development on these resources. Promote techniques and features such as:  

 Habitat contiguity, 
 Wildlife corridors, 
 Maintaining compatibility with adjacent uses, 
 Maintaining habitat for sensitive plant and animal species. 

Action Item RM-79.1: Work with agencies and organizations to educate the public 
about effective ways to protect listed plant and animal species and preserve 
sensitive habitats. 

Policy RM-89: Conserve and enhance watercourses to protect habitat, fisheries, soils, 
and water quality. 

The Proposed Project appears to be consistent with Mendocino County General Plan goals, 
objectives, and policies. The Proposed Project does not involve construction of new facilities, 
which could impact vegetation and wildlife. Also, the Proposed Project would have less than 
significant impact on riparian and wetland habitats, sensitive plant and wildlife species, wildlife 
corridors, and riparian corridors (see Impacts 4.4.1, 4.4.3 and 4.4.4) and, therefore, would be 
consistent with goals, policies, and actions listed above. 

Sonoma County General Plan 
The project area is located within portions Sonoma County. The following section lists goals, 
policies and objectives related to the Proposed Project’s vegetation and wildlife resources from 
Sonoma County General Plan 2020 (PRMD, 2012) and ends with a brief analysis discussing 
consistency with this plan. 

Goal OSRC-7: Protect and enhance the County's natural habitats and diverse plant and animal 
communities.  

Objective OSRC-7.1: Identify and protect native vegetation and wildlife, particularly 
occurrences of special status species, wetlands, sensitive natural communities, 
woodlands, and areas of essential habitat connectivity.  

Objective OSRC-7.4: Where appropriate, support regulatory efforts by other agencies to 
protect biotic habitat. 

Objective OSRC-7.5: Maintain connectivity between natural habitat areas.  
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GOAL OSRC-8: Protect and enhance Riparian Corridors and functions along streams, 
balancing the need for agricultural production, urban development, timber and mining 
operations, and other land uses with the preservation of riparian vegetation, protection of water 
resources, flood control, bank stabilization, and other riparian functions and values.  

Objective OSRC-8.1: Designate all streams shown on USGS 7.5 minute quadrangle 
topographic maps as of March 18, 2003, as Riparian Corridors and establish streamside 
conservation areas along these designated corridors.  

Objective OSRC-8.2: Provide standards for land use and development in streamside 
conservation areas that protect riparian vegetation, water resources and habitat values 
while considering the needs of residents, agriculture, businesses and other land users. 

Objective OSRC-8.3: Recognize and protect riparian functions and values of 
undesignated streams during review of discretionary projects. The following policies 
shall be used to achieve these objectives:  

Policy OSRC-8a: Classify “Riparian Corridors” designated in the Open Space 
and Resource Conservation Element as follows:  

(1) “Russian River Riparian Corridor” is the corridor adjacent to the main stem of 
the Russian River, excluding lands located within the Urban Residential, 
Commercial, Industrial, or Public-Quasi Public land use categories or within the 
jurisdiction of a city.  

(2) “Flatland Riparian Corridors” are the corridors adjacent to designated streams 
in the 1989 General Plan that flow through predominantly flat or very gently 
sloping land, generally with alluvial soil. This classification excludes areas 
located within the “Russian River Riparian Corridor” or within the Urban 
Residential, Commercial, Industrial, or Public/Quasi-Public land use categories. 

(3) “Other Riparian Corridors” are the corridors adjacent to all designated 
streams not Policy OSRC-8b: Establish streamside conservation areas along 
both sides of designated Riparian Corridors as follows, measured from the top of 
the higher bank on each side of the stream as determined by PRMD: (1) Russian 
River Riparian Corridor: 200' (2) Flatland Riparian Corridors: 100' (3) Other 
Riparian Corridors: 50'* Policy OSRC-8c: Continue to utilize the Biotic Resources 
combining district for all lands within the designated streamside conservation 
areas. Develop and adopt regulations establishing standards applicable to 
Riparian Corridors along designated streams consistent with Policies OSRC-8d 
and OSRC-8e. Until the regulations are adopted, require that land use and 
development comply with Policies OSRC-8d and OSRC-8e.* 

Policy OSRC-8f: Develop and/or adopt, where appropriate, revised streamside 
specific standards, guidelines, and/or best management practices that provide for 
protection of Riparian Corridors by watershed, stream, or other geographic 
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areas. Once adopted, the revised standards would replace the standards that are 
in effect at the time.  

Policy OSRC-8h: Where additional Riparian Corridors are designated in Area 
Plans, revise such plans and guidelines as needed to provide protection of 
riparian corridors equivalent to or better than the protection provided by the 
General Plan. 

Policy OSRC-8i: As part of the environmental review process, refer discretionary 
permit applications near streams to CDFG and other agencies responsible for 
natural resource protection. 

Policy OSRC-8j: Notify permit applicants of possible Federal and State permit 
requirements in areas near streams and notify landowners whose property 
overlaps or touches a designated Riparian Corridor regarding the public hearings 
on the proposed regulations affecting them. 

Policy OSRC-8n: Work with the Sonoma County Water Agency and other entities 
to identify all streams with “bed-and-bank” channels and consider Riparian 
Corridor designation for all such streams. 

The Proposed Project appears to be consistent with Sonoma County General Plan 2020 goals, 
objectives, and policies. The Proposed Project does not involve construction of new facilities, 
which could impact vegetation and wildlife. Also, the Proposed Project would have less than 
significant impact on riparian and wetland habitats, sensitive plant and wildlife species, and 
riparian corridors (see Impacts 4.4.1, 4.4.3 and 4.4.4) and, therefore, would be consistent with 
Goals OSRC-7 and 8 described above. 

Also, the Proposed Project would not involve any prohibited activity under Articles 65 (Riparian 
Corridor Combining Zone), 66 (Biotic Habitat Combining Zone) of the Sonoma County zoning 
code, which restrict certain construction activities that could impact riparian corridors or 
protected trees. 
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Chapter 4.5 Recreation 
4.5.1 Introduction 
This chapter describes the existing recreational resources conditions within the area of the 
Proposed Project. Section 4.5.2, “Environmental Setting” describes the major recreation 
activities that occur within the project area. Section 4.5.3, “Regulatory Framework” details the 
federal, state, and local laws related to recreation. Potential impacts to recreation resulting from 
the Proposed Project are analyzed in Section 4.5.4, “Impact Analysis” in accordance with the 
California Environmental Quality Act (CEQA) significance criteria (CEQA Guidelines, Appendix 
G) and includes mitigation measures that could reduce, eliminate, or avoid such impacts as
appropriate. 

Other impacts to recreation-related resources are addressed in other chapters as follows: 
impacts to visual quality are addressed in Chapter 4.9, "Aesthetics;" fisheries-related impacts 
are discussed in Chapter 4.3, “Fisheries Resources;” impacts to Hydrology are discussed in 
Chapter 4.1, "Hydrology;" impacts to water quality are discussed in Chapter 4.2 “Water Quality”; 
and impacts related to vegetation are addressed in Chapter 4.4, “Vegetation and Wildlife.” 

4.5.2 Environmental Setting 

Regional Setting 
The Russian River area of Sonoma and Mendocino counties is a popular vacation destination 
and draws visitors from all over the world. Recreational opportunities for locals and visitors 
range from outdoor pursuits such as canoeing or bike riding to a relaxing weekend at a bed and 
breakfast or spa. Outdoor recreational opportunities include sightseeing, camping, hiking, 
fishing, golfing, and canoeing on the Russian River. For the outdoor enthusiast, camping 
facilities are available in settings ranging from coastal environments to redwood groves. 
Numerous city, county, and state parks offer activities ranging from hiking and bike riding to 
picnicking. Many parks offer facilities for participation in team sports such as softball and soccer. 
The Russian River, Lake Mendocino, and Lake Sonoma are focal points for many recreational 
opportunities such as sailing, motor boating, canoeing, kayaking, swimming, fishing, camping, 
bird watching, and others. The Russian River area is world-renowned for the wines produced 
from its vineyards and wine tasting offered by local wineries is popular with local citizens and 
visitors alike. 

Project Area Setting 
The following section describes the Proposed Project area’s recreational resources along the 
Russian River. The project area for the Fish Flow Project includes Lake Mendocino, Lake 
Sonoma, Dry Creek, and the Russian River from Lake Mendocino to the confluence with the 
Pacific Ocean. Recreational opportunities within the project area range from energy intensive 
activities, like canoeing and mountain biking, to more passive pursuits, such as bird watching or 
sunbathing and swimming. There are a variety of recreational areas in the Russian River 

.
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watershed that are managed by various federal, state, and local agencies. In addition, the 
Russian River, which is not managed by any single entity, is used extensively for recreation. 
The Lake Mendocino and Lake Sonoma Recreation Areas, which are managed by the U.S. 
Army Corps of Engineers (USACE), and the Russian River area are the primary recreational 
areas that would be affected by the Proposed Project. 

Lake Mendocino 
The Lake Mendocino Recreation Area offers a variety of recreational activities, including 
boating, water skiing, swimming, camping, fishing, hunting, picnicking, mountain biking, 
horseback riding, and sightseeing. Lake Mendocino recreation facilities are open year round; 
however, the summer months of June through August are the most popular months for boating 
activities on the reservoir. 

Lake Mendocino offers four large day-use areas with covered picnic shelters and barbeques 
(Figure 4.5-1). Lake Mendocino provides boating, swimming, water skiing, and fishing 
opportunities. Fishing for large and small mouth bass, striped bass, crappie, blue gill and catfish 
are popular sport fish at Lake Mendocino. There is a 700-acre wilderness area where native 
wildlife can be viewed on the east side of the reservoir, which is accessible by boat or by driving 
or walking down Inlet Road. 

Camping at Lake Mendocino is available at Kyen Campground, Bushay Recreation Area, and 
Chekaka Recreation Area. Kyen Campground offers 102 campsites, Bushay Recreation Area 
offers over 100 campsites, and Chekaka Recreation Area offers 17 campsites. There are 
approximately 15 miles of trails around Lake Mendocino that are accessible to mountain bikers 
and hikers. Horseback riders are allowed on designated trails. 

Lake Mendocino provides 1,750 surface acres of water that are accessible by canoe, sailboat, 
motorboats, or other water vessels. Boat launching is provided at public boat ramps located at 
the northern end of Lake Mendocino off of Marina Drive (North Boat Ramp) and at the southern 
end of Lake Mendocino near Coyote Valley Dam (South Boat Ramp). Many of the recreation 
facilities are built at or slightly above 748 feet mean sea level (msl). Historically, the USACE 
considered 748 feet msl to be optimal for recreation. This WSE provided the largest wetted area 
without inundating recreation sites. However, late in the recreation season WSE would often be 
so low that it would affect recreation. Recently the USACE have allowed the Water Agency to 
store water in Lake Mendocino up to 761.8 feet msl during the summer months. This has 
benefited recreation because WSE remains higher later into the recreation season than when 
operating the lake to a maximum summer level of 748 feet (Dillabough and Miller 2016).
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Lake Sonoma 
The Lake Sonoma Recreation Area offers a variety of recreational activities, including boating, 
water skiing, swimming, camping, fishing, hunting, picnicking, hiking, horseback riding, 
mountain biking, and sightseeing. Lake Sonoma extends 9 miles up Dry Creek and 4 miles up 
Warm Springs Creek and is accessible by canoe, sailboat, motorboats, or other water vessels. 
Water skiing is allowed in designated areas of Lake Sonoma. Boat launching is provided at the 
public boat ramp near the west end of Warm Springs Bridge, and car-top boat launching is 
provided at the Yorty Creek Recreation Area off Hot Springs Road. A privately-operated marina 
located off Stewarts Point Road offers a boat launch ramp, boat slips, boat rentals, picnic sites, 
day use areas and other services (Figure 4.5-2). 

Camping at Lake Sonoma is available at primitive boat-in campgrounds or in the developed 
Liberty Glen campground. Nine of these sites are also accessible via hiking and equestrian 
trails. The Liberty Glen Campground contains 96 campsites for recreational vehicles and tent 
campers (USACE n.d.a). Picnic sites are located throughout the park for day-use, with group 
picnic areas available by reservation near the park headquarters. Additional picnic areas are 
located in the Yorty Creek Recreation Area. 

There are approximately 40 miles of trails around Lake Sonoma that are accessible to 
horseback riders and hikers. Mountain bikes are allowed on designated trails.  

Fishing is enjoyed year-round at Lake Sonoma. Lake Sonoma primarily supports a warm-water 
fishery (primarily for largemouth bass, redear sunfish, and channel catfish); although a limited 
cold-water fishery is available in the winter for rainbow trout. Hunting in the park is limited to 
special hunts for feral pig, deer, and wild turkey, which are held during the hunting seasons 
specified by the California Department of Fish and Wildlife (USACE n.d.b).  
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Russian River and Vicinity  
The Russian River provides a variety of recreational opportunities nearly year-round (Figure 4.5-
3). It is used heavily at points throughout its length for a variety of water-related recreational 
activities, ranging from passive uses, such as sunbathing, to more active pursuits, such as 
wading and swimming, sport fishing, and boating. The Russian River provides habitat for a 
variety of native and introduced sport fish, hatchery steelhead, smallmouth bass, striped bass, 
catfish, bluegill, and American shad. Wild steelhead are protected under the Endangered 
Species Act, and no fishing is allowed for wild stocks of this species, although it is legal to fish 
for hatchery-reared steelhead. Anglers typically target steelhead from October through April 
(CDFG 2007) and warm water species such as bluegill, striped bass, smallmouth bass, and 
catfish from May through September when these fish are more active due to higher summer 
water temperatures. Adult shad are in the Russian River from April through August (see Chapter 
4.3, Fisheries Resources) and can be targeted by anglers. Recent changes in fishing 
regulations for October 1 through April 30 closes the Russian River to all fishing when instream 
flow at the USGS stream gage near Guerneville (USGS gage number 1146700) is below 300 
cfs (CDFW 2016). In addition to fishing, the riparian areas along the Russian River provide for 
other recreational pursuits, such as bird watching, wildlife observation, photography, and hiking. 
Local residents have traditionally used the river bordering and just upstream of the Water 
Agency's existing Wohler facilities for sunbathing and Russian River access, although this use is 
neither authorized nor promoted. 

Summertime canoe trips are possible primarily due to the controlled releases from Lake 
Mendocino and Lake Sonoma to meet minimum instream flow requirements in the Russian 
River throughout the summer. During the recreational season the section of the Russian River 
from the confluence of Dry Creek to Wohler in the Lower Russian River1 often has higher 
instream flows than the sections of river both up and down stream. This is because reservoir 
releases from Lake Sonoma increase instream flows in this section of river, but this increased 
amount of water is mostly diverted by the Water Agency at its diversion facilities at Wohler and 
Mirabel for before reaching the sections Lower Russian River downstream of Mirabel.  

Upper Russian River 
The Upper Russian River extends from the confluence of the East Fork Russian River and 
mainstem to its confluence with Dry Creek. This section of river is popular with swimmers and 
sun bathers especially between Pieta and Cloverdale where there are multiple public access 
points. Canoeing and kayaking is popular at the downstream end of this reach near Healdsburg.

                                                 
1 The Lower Russian River is the section of the Russian River that extends from the mouth of Dry Creek to the Pacific 
Ocean. 
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Publicly Accessible River Beaches in the Upper Russian River 
Vichy Springs is a 2.7 acre river access point located on the Russian River under the Perkins 
Street overpass. It is intended for day use and fishing access (County of Mendocino 2016). 
Cloverdale River Park and Healdsburg Veterans Memorial Beach Park are county parks in the 
Upper Russian River that provide access to the river. Cloverdale River Park offers river access, 
boat launching facilities, sunbathing, swimming and fishing, horseback riding, biking, birding and 
hiking opportunities (Sonoma County 2016a). Healdsburg Veterans Memorial Beach has beach 
access, picnicking areas, swimming, kayaking, and canoeing opportunities (Sonoma County 
2016b). In addition to these county parks, Badger Park located in Healdsburg is a municipal 
park operated by the City of Healdsburg and provides limited swimming access to the Russian 
River. 

There are two privately-owned camp grounds that provide access to the Upper Russian River 
for either customers or club members. These camp grounds are NACO West Campground in 
Cloverdale and Alexander Valley Campground in Healdsburg. These camp grounds are both 
located adjacent to the river and provide many river related recreational opportunities. 

The public may also access the Upper Russian River at a number of locations along public 
roadways. These areas are primarily located in the Upper Russian River between Hopland and 
Cloverdale. Based on Google Earth imagery there are 12 areas off of Highway 101 between 
Hopland and Cloverdale, two areas off of Cominsky Station Road, and 8 areas off Geysers 
Road that the public park and access the river. These areas consist of gravel turn outs where 
one or more cars can be parked and trails from these turnouts that people have used to access 
the Russian River.  

A residential community is located off Fitch Mountain road near Healdsburg and uses a nearby 
beach that can only be accessed through private property. While this beach is only accessible to 
local community members it still receives heavy use. 

Boating Sections of the Upper Russian River 
Canoeing and kayaking are popular recreational activities along the Russian River. It is possible 
to boat the entire length of the Russian River from Coyote Valley Dam to the Pacific Ocean, 
however the section of river from Coyote Valley Dam to Asti receives significantly less boat 
traffic when compared to the sections of the Russian River from Asti to the Pacific Ocean. There 
are several commercial canoe and kayak trips offered in the Upper Russian River. These trips 
require a shuttle service and allow boaters to travel long sections of the river. Shuttled trips 
include the sections of the Russian River from Alexander Valley Road to Diggers Bend (11 
miles), Diggers Bend to Healdsburg (5 miles) (Rivers Edge n.d.). Customers can arrange to 
have shuttles run on other sections of the Upper Russian River, but these sections are less 
commonly used when compared to the previously mentioned sections of the Upper Russian 
River.  

A seasonal dam at Healdsburg increase the depth of water in the river and affects boating. The 
Healdsburg Memorial Beach consists of a 16.5 foot concrete structure that accepts wooden 
flashboards (NMFS 2008). This dam is typically erected to 7 feet and historically has been 
between 6 and 10 feet tall (Johnson 2016). The Healdsburg Memorial dam impounds water for 
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approximately 2 miles (based on Light Detection and Ranging (LiDAR) data). This dam is 
permitted to be installed on June 15, or later and be removed by October 1 (NMFS 2008). When 
this dam is in place water surface elevation immediately upstream of the dam increases until 
water spills over the dam. Water surface elevation immediately upstream of the dam is set by 
the height of the dam and depths in the inundated section of stream remain relatively 
unchanged when instream flow is reduced as long as surface flow remains connected. As a 
result boating (and swimming) conditions within the impounded section of the river remain 
relatively unchanged when instream flow is reduced. 

Lower Russian River 
The Lower Russian River extends from the confluence with Dry Creek to Duncans Mills. This 
section of river is heavily used for recreation. Sunbathing and swimming are popular in the 
Lower Russian River. The Lower Russian River is also a very popular canoeing and kayaking 
destination. 

Publicly Accessible River Beaches of the Lower Russian River 
The most popular swimming and sunbathing areas are between Forestville and Monte Rio 
where there are many public access points. Six county parks are located along the Lower 
Russian River: Riverfront Regional Park, Wohler Bridge, Steelhead Beach, Forestville River 
Access, Sunset Beach, and Guerneville River Park. Riverfront Regional Park is owned by the 
Water Agency and is operated for recreational use by the Sonoma County Regional Parks 
Department. The Sonoma County Agricultural Preservation and Open Space District holds a 
conservation easement on the property that restricts certain activities. Riverfront Park covers 
approximately 305 acres of a former pit gravel mining operation. The main features of the park 
are three lakes (reclaimed gravel extraction pits) and access to the Russian River. The park 
provides opportunities for angling (in the abandoned gravel mining ponds and the Russian 
River), hiking, picnicking, horseback riding, bicycling, and access to the Russian River for river-
related activities. Wohler Bridge is open to the public from October 1 through May 15. This 
location is good for birding and fishing. Users can pay for a key that allows them to open a 
locked gate and access the river and launch small boats (Sonoma County 2016c). Commercial 
canoe and kayak companies use this location as a downstream take out during the summer. 
Steelhead Beach Regional Park offers picnicking, sunbathing, swimming, and fishing. The park 
also provides excellent access to the river for canoeing, and kayaking. Forestville River Access 
is an access site operated by the Sonoma County Regional Parks, which provides beach 
access, swimming, birding, and fishing opportunities. Sunset Beach River Park provides picnic 
facilities, kayak and canoeing opportunities as well as beach access, swimming, birding, and 
fishing opportunities. There are plans to develop a small craft boat launch facility at Guerneville 
River Park, but currently this park only offers views of the Russian River and picnicking facilities, 
as well as hiking, and birding opportunities (Sonoma County 2016d). 

There are five municipal parks located on the Lower Russian River that provide river access. 
Vacation Beach in Guerneville is operated by Russian River Recreation and Parks District and 
provides swimming and boat launching access. Cozy Cove River Access is also operated by 
Russian River Recreation and Parks District and is open June 15 through October 1. Small boat 
launching and swimming access occur at this park. The Russian River Recreation and Park 
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District is also responsible for the summer dams at Vacation Beach and Johnson’s Beach 
(Russian River Recreation and Parks Districts 2013). Monte Rio Recreation and Parks District 
operates Monte Rio Beach, Sandy Beach, and Dutch Bill Beach. Monte Rio Beach is located on 
the east side of Monte Rio Bridge. This beach is popular with swimmers and sunbathers. 
Canoes and kayaks can be rented at Monte Rio Beach. On the west side of Monte Rio Bridge is 
Sandy Beach, which is also popular with swimmers and sunbathers. A boat ramp provides 
launching opportunities for small boats. Dutch Bill Beach is a small beach on the south bank of 
the Russian River west of Monte Rio Bridge. This beach is also popular with swimmers and 
sunbathers (Monte Rio Recreation and Parks District 2016). 

There are 4 privately-owned access points that provide access to the Russian River for either 
customers or in some cases club members. These access points include: Mirabel Park 
Campground in Forestville; Hilton Park Family Campground; Johnson’s Beach in Guerneville; 
and Cassini Ranch Campground in Duncans Mills. Access may be limited to members only. 
However some of these private access points provide access to paying customers. 

The public also accesses the Lower Russian River at a number of locations along public 
roadways. Some of these access points are located near road crossings of the Russian River, 
such as near Summer Crossing Road near Guerneville. Others locations are accessed from 
roadways such as River Road that run adjacent to the Russian River.  

There are several local or private communities that provide limited access to the river through 
their properties to community members. These areas include locations off Summer Home Park 
near Guerneville, Odd Fellows Recreation Club, an area off Northern Avenue near Guerneville, 
and Patterson Point Preserve in Villa Grande. While access is generally limited to low impact 
use by community members some of these areas still receive heavy use. 

Boating Sections of the Lower Russian River 
Canoeing and kayaking are popular recreational activities along the Lower Russian River. 
Popular Lower Russian River canoe runs originate in Healdsburg and Forestville and continue 
downstream to Wohler, Guerneville, Monte Rio or other Lower Russian River destinations. 
There are several commercial canoe and kayak trips that require a shuttle on the Lower 
Russian River and allow boaters to travel long sections of the river. Shuttled trips include the 
sections of the Lower Russian River from Healdsburg to Wohler (9 miles), Steelhead Beach to 
Guerneville (10 miles), Vacation Beach to Duncans Mills (6 miles), Monte Rio or Duncans Mills 
to the coast (7-10 miles), Willow Creek to Jenner (2-4 miles) (Russian River Adventures n.d.) 
(Burke's Canoe 2016) (Water Treks n.d.). Customers can arrange to have shuttles run on other 
sections of the river, but these sections are less commonly used when compared to the 
previously mentioned sections of the Lower Russian River.  

During the recreation season the section of the Russian River from the mouth of Dry Creek to 
the Water Agency’s diversion facilities near Forestville often has higher instream flows than the 
sections of river upstream (Healdsburg to Dry Creek) and downstream (the Water Agency’s 
diversion facilities to the Pacific Ocean). This is because releases made from Lake Sonoma to 
meet Dry Creek minimum instream flow requirements and water supply demands enter the 
Russian River at the confluence with Dry Creek. This water from Lake Sonoma combines with 
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water in the Russian River (which was released from Lake Mendocino in the Upper Russian 
River). These higher flows travel downstream to the Water Agency’s diversion facilities where 
some of this water is diverted from the river. For more information on water supply and river 
instream flows see Chapter 4.1, “Hydrology.” 

Paddle craft can be rented at Johnson’s Beach, Monte Rio, Cassini Ranch, and at Jenner for 
more localized out-and-back trips (Johnsons Beach n.d.), (Monte Rio Recreation and Parks 
District 2016). Due to the necessity of paddling against the current for a portion of the trip, out-
and-back kayak trips typically cover a shorter distance than trips that require a shuttle.  

Power boaters operate their watercraft on the Russian River. Power boating is generally limited 
to the Lower Russian River, particularly where larger boats can be launched at public boat 
ramps (Jenner, Monte Rio, and Johnson’s Beach), and where water depth is suitable to allow 
for the operation of power boats. Power boating is most popular upstream of the Johnson’s 
Beach summer recreational dam where the impoundment creates depths that are favorable for 
power boats. 

There are three recreational and one municipal seasonal impoundments on the Lower Russian 
River that influence water depth and boating on the river immediately upstream of the 
impoundments. Recreational impoundments in the Lower Russian River include the Johnson’s 
Beach dam and the Vacation Beach dam. The municipal dam is the Mirabel inflatable dam, 
which is operated by the Water Agency and is located near Forestville. The Vacation Beach 
dam consists of an 8 foot tall concrete structure that accepts flashboards. This dam impounds 
water to Johnson’s Beach Dam, which is located approximately 2 miles upstream. The 
Johnson’s Beach Dam consists of an 8 foot tall concrete structure that accepts flashboards. 
When this dam is erected the top of the dam is 6 feet tall with a 40 foot wide spillway notch that 
is one foot below the top of the dam (Condon 2016). Collectively the Vacation Beach and 
Johnson’s Beach dams impound approximately 6.5 miles of the Lower Russian River (based on 
LiDAR data). The Mirabel inflatable dam increases the depth of the river approximately 3 miles 
upstream. The recreational dams are permitted to be installed on June 15, or later and be 
removed by October 1 (NMFS 2008). The Mirabel inflatable dam is inflated when flows are low 
enough to safely operate the dam (typically below 500 cfs) and deflated during the fall when 
water demands decline and flow in the river approaches 2,000 cfs. When these dams are in 
place water surface elevation immediately upstream of the dam increases until water spills over 
the dam. Water surface elevation at these dams are set by the height of the dams and depths in 
the inundated section of stream remain relatively unchanged when flow is reduced as long as 
flows are high enough for surface flow to remain connected. As a result boating (and swimming) 
conditions within the impounded section of the river remain relatively unchanged when flow is 
reduced. 

Estuary 
The Russian River Estuary extends from the mouth of Austin Creek near the town of Duncans 
Mills to the Pacific Ocean. The downstream portion of the Estuary is heavily influenced by the 
marine environment. The water in the downstream portion of the Estuary is often mainly 
comprised of cold sea water. The lower Estuary is also exposed to strong coastal winds. 
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Sunbathing and swimming occur primarily in the upstream end of the Estuary where the water is 
warmer. This section of river is a popular canoe and kayaking destination. 

Publicly Accessible River Beaches 
There are three state parks facilities located within the Sonoma Coast State Park that provide 
public access to the Estuary. Willow Creek State Park is located south of the Russian River 
near the town of Jenner and provides river access and camping opportunities. Small boats can 
be hand launched at this park off of Willow Creek Road. A campground provides 11 walk-in 
camp sites along the Russian River at the Willow Creek Environmental Camp. The Jenner boat 
ramp provides river access for larger boats as well as canoes and kayaks. Access to the mouth 
of the Russian River is possible through Goat Rock State Beach (California State Parks 2016). 

Duncans Mills Camping Club is a privately-owned campground located in the Russian River 
Estuary that provides river access for their customers and club members. The Sportsman’s Club 
is also located in Duncans Mills and provides river access for club members. 

Boating Sections of the Russian River Estuary 
Commercial canoe and kayak trips that require a shuttle are offered in the Russian River 
Estuary and allow boaters to travel long sections of the river. Shuttled trips in the Estuary 
include Monte Rio or Duncans Mills to the coast (7-10 miles) and Willow Creek to Jenner (2-4 
miles) (Water Treks n.d.). Customers can arrange to have shuttles run on other sections of the 
Estuary, but these shuttled trips are less commonly used when compared to the previously 
mentioned sections of the Russian River Estuary.  

Kayaks can be rented for more localized out-and-back trips in the Russian River Estuary. 
Paddle craft can be rented in Jenner (Water Treks n.d.). Duncans Mills Camping Club has 
complementary canoes and kayaks available for their guests (Duncans Mills Camping Club 
2015). Due to the necessity of paddling against the current for a portion of the trip, out-and-back 
kayak trips typically cover a shorter distance than trips that require a shuttle. However, this is 
not always the case in the Russian River Estuary when the river mouth is open. Careful 
planning of Estuary kayaking trips can allow for boaters to travel one direction with the incoming 
tide and return to their entry point with the outgoing tide, thereby avoiding paddling against the 
current and extending the range of the kayak trip. This allows some paddlers to cover a distance 
similar to a shuttle trip without relying on a shuttle. 

Dry Creek 
Conditions in Dry Creek differ significantly from the Russian River and affect the level of 
recreation that occurs in Dry Creek. During the recreation season, water flowing in Dry Creek is 
released from deep within Lake Sonoma. This water is cold when compared to the mainstem 
Russian River. Relative to the size of the channel flow is high, and water velocity is swift in Dry 
Creek under Baseline Conditions. Because water temperatures are cold, velocity is swift, and 
access is limited relatively little recreation occurs in Dry Creek. 

Dry Creek is almost entirely in private ownership and unlike the Russian River there are no 
known public access points for recreation. The USACE has a municipal-style park at the base of 
Warm Springs Dam, but fencing excludes access to Dry Creek. Fishing in Dry Creek is not 
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permitted, based on California Fish and Wildlife regulations. There are no commercial canoe or 
kayak trips offered in Dry Creek and recreational boating and swimming is uncommon due to 
difficult navigational conditions. Dry Creek provides recreational opportunities to people who 
own, live and work on properties adjacent to the creek. Recreational activities on Dry Creek are 
mostly limited to private access for picnicking, boating, swimming, and sunbathing. 

4.5.3 Regulatory Framework 

Local 

Mendocino County General Plan 
Part of the Proposed Project are located within the jurisdiction of the Mendocino County General 
Plan (Mendocino County 2009). The Mendocino County General Plan is discussed further in 
Section 4.5.5. 

Sonoma County General Plan 2020 
Parts of the Proposed Project are located within the jurisdiction of the Sonoma County General 
Plan 2020 (PRMD 2013). The Sonoma County General Plan is discussed further in Section 
4.5.5. 

4.5.4 Impact Analysis 
This section describes the impact analysis relating to recreation for the Proposed Project. It 
describes the methods used to determine the impacts of the project and lists the thresholds 
used to conclude whether an impact would be significant. Measures to mitigate potentially 
significant impacts accompany each impact discussion, where applicable. 

Methodology 
The analysis includes direct and indirect impacts on recreation within the Proposed Project 
area. Potential impacts to recreation from the Proposed Project were considered significant if 
the project resulted in any of the changes or conditions identified in “Significance Criteria." Since 
recreation occurs primarily from June through September, a seasonal component to potential 
impacts to recreation is considered. However, impacts to recreation during the year as a whole 
(October through September) are often presented as well. 

As described in Chapter 4, the Water Agency’s Russian River ResSim Model was used to 
simulate water surface elevations (WSE) in Lake Mendocino and Lake Sonoma, and instream 
flows and river stage in the Russian River and Dry Creek under the Proposed Project and No 
Project 1 and No Project 2 alternatives. For this analysis these data are reported as percent 
occurrence of the 104-year model simulation (percent occurrence). Percent occurrence refers to 
the frequency that a WSE, a flow, or river stage would occur during the 104-year model 
simulation. Please refer to Appendix G, for more information on the Russian River ResSim 
Model and its results. Reservoir water surface elevations and instream flow changes, as 
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simulated by the Russian River ResSim Model, were then used to assess potential impacts to 
recreation. 

Lake Mendocino 
 The water surface elevations related to potential impacts to recreation at Lake Mendocino are 
(based on LiDAR data, (Schooley 2016) and (National Recreation Reservation Service 2014)): 

 Below 722 feet msl, the runout channel leading from the South Boat Ramp to the main 
portion of Lake Mendocino becomes too shallow to operate boats, and the USACE close 
the boat ramp for safety reasons although it may be possible for lightweight vessels to 
be carried over land and launched. 

 At 750 feet msl the parking lot at the South Boat Ramp begins to be inundated. About 
half of the lower parking lot is inundated at a WSE of 755 feet msl and the entire lower 
parking lot is inundated at 760 feet msl. 

 Below 728 feet msl, the North Boat Ramp is closed by USACE for safety reasons 
although lightweight vessels may be carried over land and hand launched 

 At 748 feet msl the lower parking lot at the North Boat Ramp begins to be inundated  
 Above 750 feet msl, Inlet Road, which is the public road that provides access to the east 

side of Lake Mendocino, including Bushay campground, floods  
 At 755 feet msl sites 74 through 103 in the Kyen Campground are flooded 
 At 750 feet the Pomo Day Use Area on the west side of Lake Mendocino begins to be 

inundated. 

The Russian River ResSim model results were used to estimate how often reservoir levels 
would reach certain crucial water surface elevations. Both high and low WSE could impact 
recreation sites at Lake Mendocino, although the effects of low WSE are more severe as access 
to the lake becomes restricted. Boat launching is provided at public boat ramps located at the 
northern end of Lake Mendocino off of Marina Drive (North Boat Ramp) and at the southern end 
of Lake Mendocino near Coyote Valley Dam (South Boat Ramp). High water surface elevations 
could inundate some low-lying recreation sites, but many recreation sites would remain 
unaffected and the boat ramps would remain operational. Low WSE can cause both boat ramps 
to become unusable and effectively block all, but small hand-launched boats from accessing the 
reservoir. The USACE closes both boat ramps at Lake Mendocino when WSE are too low to 
safely use the boat ramps. As a result the use of day use areas and campgrounds can decrease 
when the boat ramps are closed.  

The USACE closes the North Boat Ramp for safety reasons when water surface elevations are 
below 728 feet msl (Schooley 2016) and during that time, only the South Boat Ramp is open for 
boaters to launch their boats. When WSE are below 722 feet, the USACE closes the South Boat 
Ramp because the run out channel becomes too shallow to operate a power boat. At a WSE of 
below 722 feet msl water craft access to the lake is limited to small boats that can be launched 
by hand. For many people there is little incentive to camp at Lake Mendocino once WSEs are 
below 722 feet msl and larger water craft cannot be launched at the lake (Schooley 2016).  
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A few recreational facilities are built within the maximum pool of Lake Mendocino (764.8 feet 
msl). High WSE can inundate low-lying parking lots, access roads, day use areas and 
campground sites. However, when these recreational areas are inundated the North and South 
boat ramps continue to operate and many other recreational areas that continue to attract 
visitors to Lake Mendocino remain above water. 

High water surface elevation can inundate some parking spots at the North Boat Ramp, which 
can reduce parking opportunities; however, additional parking nearby is available to 
accommodate boaters. The lower parking lot at the North Boat Ramp begins to become 
inundated at a WSE above 748 feet msl. The North Boat Ramp contains parking for 
approximately 141 vehicles. The lower parking lot at the North Boat Ramp accommodates 
approximately 55 vehicles, with approximately 45 of these parking spots oriented so that a 
vehicle towing a trailer could park by occupying two spots. When the lower parking lot is 
inundated, parking at the North Boat Ramp is reduced by approximately 40 percent. However, 
additional parking areas are available near the North Boat Ramp that do not become inundated. 
Nearby parking opportunities include a dirt parking lot near Highway 20, approximately 0.25 mile 
from the North Boat Ramp that could accommodate 25 vehicles, and 23 parking spots off 
Marina Drive near Kyen Campground, which is 0.33 mile from the North Boat Ramp. Parking is 
also available at the 102 camp sites at the Kyen Campground for registered campers.  

High water surface elevations can inundate the parking lot at the South Boat Ramp. At an 
elevation of 750 feet msl the parking lot for the South Boat Ramp begins to become inundated. 
At 755 feet msl approximately half of the South Boat Ramp parking is inundated and at 760 feet 
msl the entire South Boat Ramp parking lot is inundated. The parking lot at the South Boat 
Ramp contains 66 parking spots most of which could accommodate a vehicle towing a trailer. 
There are three parking lots within a 0.25 mile of the South Boat Ramp that would not become 
inundated and could accommodate approximately 90 vehicles; however, most of these parking 
spots may not be able to accommodate a vehicle and a trailer and visitors would most likely 
need to detach the boat trailer and park in separate parking spots.  

In addition to affecting parking at the boat ramps, high WSE affects the use of the Pomo Day 
Use Area, the Kyen Campground, and the Bushay Recreational Area. The Pomo Day Use Area 
has three picnic shelters that can accommodate about 50 people as well as other picnic tables, 
and a Pomo Cultural Center that offers displays of Pomo hunting, dancing, and basketry. The 
picnic areas are located along the reservoir shoreline and would begin to become inundated at 
750 feet msl. A portion of the Kyen Campground is located on the south side of Marina Drive 
and along the lake shore. At 755 feet msl sites 74 through 103 in the Kyen Campground are 
flooded (National Recreation Reservation Service 2014). However, there are 73 campsites that 
would not be inundated by high WSE. Above 750 feet msl, Inlet Road, which is the public road 
that provides access to the east side of Lake Mendocino, including Bushay Campground, floods 
and limits vehicle and pedestrian access to the Bushay Recreation Area, including the Bushay 
Campground. At high WSE, visitors could still access the100 camp sites at the Bushay 
Campground via boat.  
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In summary, both low and high water surface elevations affect recreation at Lake Mendocino, 
but the effects from low WSE can create reduced access to Lake Mendocino’s recreation 
opportunities. When water surface elevations are below 722 feet msl the boat ramps are closed 
and only small hand launched boats can access the lake (Figure 4.5-4). When water surface 
elevations are above 748 feet msl all of the recreation areas are functioning; however use of the 
parking lots at the boat ramps, day use areas, an access road, and campsites that were built 
within the maximum pool, are limited. The boat ramps continue to function at high WSE and 
many other recreational sites including campgrounds are not inundated by high WSE 

When evaluating minimum instream flow alternatives, the analysis focuses on the connection 
between low WSE, optimal WSE, and high WSE. Both high and low water surface elevations 
can affect recreation at Lake Mendocino (Figure 4.5-4). At low WSE the boat ramps become 
unavailable and impacts to boating occur. High WSE can inundate some parking areas, 
campsites, and roads, however the boat ramps are functioning during these times and there are 
no impacts to boating. Optimal WSE is when all recreational facilities and areas are functioning 
(Figure 4.5-4).  

 

Figure 4.5-4. The water surface elevations (WSE) at which recreation sites in Lake Mendocino 
become inundated and the consequence of these water surface elevations. These data points are 
color coded to match Figure 4.5-6. 
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Lake Sonoma 
The water surface elevations related to potential impacts to recreation at Lake Sonoma are 
(Bramlett 1994), (SCWA 1984), (Dillabough and Miller 2016): 

 458 feet inundates the lowest campground; 
 451 feet msl is the top of the water supply pool; 
 Below 416 feet msl, the paved portion of Yorty Creek Boat Ramp becomes disconnected 

from the lake; 
 Below 360 feet msl, use of the Lake Sonoma Marina boat ramp becomes limited; and 
 Below 320 feet msl, the Lake Sonoma public boat ramp is unusable.  

The analysis focuses on the connection between low WSE, optimal WSE, and high WSE. In 
Lake Sonoma high water surface elevations are not expected to impact recreation. Only low 
water surface elevations would affect recreation at Lake Sonoma. High WSE typically does not 
impact recreation at Lake Sonoma as the facilities are built above the water supply pool 
elevation of 451 feet msl. Therefore, the range for optimal WSE is much larger and begins at 
416 feet msl and extends to 458 feet msl (Figure 4.5-5). The campgrounds at Lake Sonoma 
range in elevation from 458 feet msl to 1,038 feet msl (based on lLiDAR data). At 416 feet msl 
Yorty Creek boat ramp becomes disconnected from the lake. However small boats are still 
allowed to be launched at the Yorty Creek boat launch by carrying them over land to the lake. 
Boat trailers are not allowed on Hot Springs Road which is the only road that access Yorty 
Creek boat ramp. At 416 feet msl, there are still two functioning boat ramps available to visitors 
to access the lake.  

 

 

Figure 4.5-5: The elevations (feet msl) at which recreation sites in Lake Sonoma are located and 
the consequence of these water surface elevations. These data points are color coded to match 
Figure 4.5-7. 
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Mainstem Russian River 
Based on the 2009 Russian River Recreation Assessment (SCWA 2009) and the 2016-2017 
California Freshwater Fishing Regulations (CDFW 2016) flows that affect recreation in the 
mainstem Russian River are as follows: 

 A flow of 70 cfs when measured at Healdsburg is sufficient for the section of the Russian 
River from Rio Lindo Academy to the confluence of Dry Creek (SCWA 2009). 

 A flow of 180 cfs at the Russian River downstream of the confluence of the Dry Creek 
provides sufficient depth for boating from the mouth of Dry Creek to Wohler (SCWA 
2009).  

 A flow of 80 cfs provides sufficient depth for boating from Wohler to the mouth of the 
Russian River (SCWA 2009). 

 A flow of less than 300 cfs from October 1 through April 30 would cause the Russian 
River to be closed to fishing according to the California Freshwater Fishing Regulations 
(CDFW 2016).  

2009 Russian River Recreation Assessment 
In 2009, the State Water Resources Control Board approved a Temporary Urgency Change 
Petition filed by the Water Agency requesting temporary reductions to the Russian River 
minimum instream flow requirements. The Temporary Urgency Change Petition was filed to 
prevent depletion of storage in Lake Mendocino by allowing for Dry year flow conditions in the 
Russian River. The minimum instream flows in the Russian River under the Temporary Urgency 
Change Order were allowed from July 1, 2009, to October 2, 2009, to be reduced to as low as 
25 cubic feet per second (cfs) in the Upper Russian River (from the confluence with the East 
Fork Russian River to its confluence with Dry Creek) and down to 35 cfs in the Lower Russian 
River (from its confluence with Dry Creek to the Pacific Ocean). In comparison, under Normal 
water supply conditions, minimum instream flows in these reaches at the same time of the year 
range from 150 to 185 cfs for the Upper Russian River and 125 cfs for the Lower Russian River 
(SWRCB 2009). 

Under the 2009 Temporary Urgency Change Order, the Water Agency was required by the 
State Water Resources Control Board to undertake a variety of fisheries, water temperature, 
and water quality monitoring tasks to assess potential impacts that could occur as a result of 
implementing the order. An assessment of impacts to recreation activities in the Russian River 
was not a condition of the order; however, the Water Agency recognized that the Russian River 
is heavily utilized as a recreation resource and that there was a need to assess how lower 
minimum instream flows under the order may impact the ability of people to utilize the Russian 
River for recreational activities. On June 9, 2009, the Water Agency meet with representatives 
from different parks districts as well as representatives from recreation companies and 
advocates groups. During the meeting the Water Agency presented the methods to be used to 
assess the effects of flows on recreation. The study reach was expanded to incorporate areas of 
concern that were brought representatives from the parks districts, recreation companies and 
advocates groups. The Water Agency provided the dates, locations, and times that the 2009 
Russian River Recreation Assessment would be conducted so that representatives from the 
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parks districts, recreation companies and advocates groups could participate in the assessment. 
The 2009 Russian River Recreation Assessment is Appendix C.  

Water Agency staff traveled 4 sections of river to compare water depth changes between the 
higher Russian River minimum instream flows required by the Water Agency’s water right 
permits (as approved in 1986 by Decision 1610) in June 2009 with the lower minimum instream 
flows that occurred under the order between July and October 2009 (SCWA 2009), (Table 5.4-
1). These sections of river were: 

 Rio Linda to Healdsburg Memorial Beach (4.85 river miles)  
 Healdsburg Memorial Beach to Wohler (8 river miles)  
 Wohler to Johnson’s Beach, Guerneville (9.30 river miles)  
 Johnson’s Beach, Guerneville to Casini Ranch (8 river miles) 

Water Agency staff boated the above sections of river and used the following methods in order 
to track changes in depth associated with the implementation of TUCO minimum instream flows: 

 Measured first 3 riffles encountered shallow enough to cause issues with boating 
o Longitudinal measurement (20 depth measurements taken with a stadia rod 

along the thalweg2) 
 Photograph taken of the longitudinal transect 

o Cross-sectional measurements 
 Cross-sectional Measurements taken at 25 percent, 50 percent and 75 

percent of the distance from the upstream to downstream end of the riffle  
 Each cross-sectional transect was marked with surveyors flagging 
 Photos were taken at each cross-sectional transect 
 Depth measurements were taken every 3 feet along each transect and 

recorded to the nearest 1/10 of a foot 
 A handheld GPS was used to recorded location of each of these riffles 
 If time allowed additional riffles were measured following the above protocols 

                                                 
2 Thalweg is the deepest part of the stream channel that would cross a series of consecutive cross-
sections of a stream at their deepest points 
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Table 4.5-1. Survey reaches for the 2009 Russian River Recreation Assessment shown with 
observed instream flow from USGS stream gages located near the survey reach. Observed 
instream flow for the first survey which occurred in June before the Temporary Urgency Change 
Order (TUCO) went into effect and in July and October after the TUCO went into effect. Flows are 
shown in cubic feet per second (cfs). 

Survey Reach Gage June observed 
flows (cfs) 

July/October 
observed flows (cfs) 

Rio Linda to Healdsburg 
Memorial Beach 

Healdsburg (11464000) 154 69 

Healdsburg Memorial 
Beach to Wohler 
 

 

Healdsburg (11464000) 142 69 

Mouth of Dry Creek 
(11465350) 

80 81 

Healdsburg (11464000) + Dry 
Creek (11465350) 

222 177 

Wohler to Guerneville Guerneville (11467000) 176 81 
Guerneville to Casini Guerneville (11467000) 172 78 
    

Water Agency staff measured 10 riffles before TUCO minimum instream flows went into effect. 
These riffles were revisited after TUCO minimum instream flows went into effect. Longitudinal 
profiles and cross-section transect measurements were taken at each riffle of the 10 riffles. 
Water Agency staff noted a measurable drop in average water depths of 3 to 5 inches in the 
shallow riffle areas along the Russian River in the study area after the TUCO flows went in to 
effect. However, when looking at the overall cross-section measurements there was generally 
sufficient depth at most of the riffle areas to maneuver a canoe or kayak (SCWA 2009). The US 
Fish and Wildlife Service recommend depths of 0.5 feet as a minimum for canoeing (USFWS 
1978). All longitudinal profiles measured for the 2009 Russian River Recreation assessment 
had depths equal to or greater than 0.5 feet. All cross-sectional transects measured for the 2009 
Russian River Recreation Assessment had sections, with depths equal to or greater than 0.5 
feet which were wide enough for a canoe to navigate.  

During the 2009 recreation Assessment Water Agency staff noted that the Russian River has 
numerous deep pools and runs that are separated by short riffle areas and that these pools and 
runs were relatively unaffected by the change in instream flows observed during the 
assessment. Because these pools and runs are relatively deep (several feet) a decrease of a 
few inches of depth from a boating perspective, essentially had no effects to deep pools and 
runs (SCWA 2009).  

Seasonal impoundments (summer dams) appeared to affect boating opportunities more than 
the instream flow changes experienced during the data collection for the 2009 Russian River 
Recreation Assessment. These summer dams set the water elevation for the pool that backs up 
behind the dam, and as long as water is still flowing over the dam, the pool area available for 
boating remains relatively unchanged under different instream flows. A more noticeable impact 
to boating opportunities occurred when there was a change in the summer impoundments. In 
the Rio Lindo to Healdsburg Memorial Beach reach, the Healdsburg Memorial Beach Summer 
Dam was not in place when Water Agency staff floated this reach during the higher June 
instream flows. Water depths in June in the lower portion of this reach were much lower than 



Recreation 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.5-21  
 

later in the summer when instream flows were decreased but the summer dam was in place. In 
addition, the area below Vacation Beach was similarly affected by the formation of a barrier 
beach at the river mouth (SCWA 2009). 

Using observations and measurements taken during the 2009 Russian River Recreation 
Assessment the following observed instream flows provide enough depth to operate canoes and 
kayaks in the Russian River between Rio Lindo Academy and Duncans Mills.  

 An instream flow of 70 cfs measured at the USGS gage at Healdsburg was sufficient 
to provide enough depth to operate canoes and kayaks between Rio Lindo Academy 
and the mouth of Dry Creek.  

 An instream flow of 180 cfs at Windsor was sufficient to provide enough depth to 
operate canoes and kayaks between Rio Lindo Academy and the mouth of Dry 
Creek. 

 For the section of river from Wohler to Duncans Mills an instream flow of 80 cfs when 
measured at the USGS stream gage (11467000) at Hacienda is sufficient to provide 
enough depth to operate canoes and kayaks. It is likely that a flow of 80 cfs when 
measured at the USGS stream gage (11467000) at Hacienda is also sufficient to 
provide enough depth to operate canoes and kayaks in the Russian River Estuary as 
the channel shape of the river is similar in this section of river. 

An instream flow of 180 cfs at Windsor is due to the combination of flows from the Upper 
Russian River and from Dry Creek. These instream flows are higher than flows measured 
upstream of the confluence of Dry Creek because of water released from Lake Mendocino and 
Lake Sonoma combine in this section of the river. The Water Agency’s Wohler and Mirabel 
diversion facilities are located in this section of the river and can divert up to 180 cfs divert to 
meet municipal demands (see Chapter 4.1, “Hydrology” for more information on the Water 
Agency’s diversion and reservoir releases). As a result of diversions at Wohler and Mirabel, 
observed instream flows below the Water Agency’s diversion facilities in July and October were 
approximately 80 cfs during the 2009 Russian River Recreation Assessment. It is likely that an 
instream flow of less than 180 cfs would provide depths sufficient depths to operate a canoe or 
kayak through this section of river. However, the 2009 Russian River Recreation Assessment 
did not observe flows lower than 177 cfs in this section of the river.   
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Significance Criteria 
Based on the Appendix G of California Environmental Quality Act (CEQA) Guidelines, project 
implementation would have significant impacts and environmental consequences on 
recreational resources if it would result in any of the following: 

1. Increase the use of existing neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of the facility would occur or be 
accelerated; or  

2. Include recreational facilities or require the construction or expansion of recreational 
facilities, which might have adverse physical effects on the environment.  

For the purposes of this analysis, additional criteria are established to evaluate potential 
significant impacts associated with the Proposed Project. Project implementation would have a 
significant impact on recreation if the project would: 

3. Substantially alter or inhibit access to recreational facilities or activities. 

Based on the nature and function of the Proposed Project, the following criteria included in 
Appendix G of the CEQA Guidelines do not apply to this analysis and are not discussed further, 
as explained below. 

 Increase the use of existing neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of the facility would occur or be 
accelerated; or  

 Include recreational facilities or require the construction or expansion of recreational 
facilities, which might have adverse physical effects on the environment. 

Implementation of the Proposed Project would not involve any construction activities or new or 
changed facilities. The Proposed Project, No Project 1, and the No Project 2 would not include 
actions or project elements that would increase the use of existing neighborhood and regional 
parks or other recreational facilities such that substantial physical deterioration of the facility 
would occur or be accelerated. Nor would the Proposed Project, No Project 1, or the No Project 
2 include recreational facilities or require the construction or expansion of recreational facilities, 
which might have adverse physical effects on the environment.  

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential recreational impacts associated 
with the project alternatives, including the Proposed Project, the No Project 1 Alternative and 
the No Project 2 Alternative. Each impact discussion includes an analysis of the impact, a 
summary statement of the impact and its significance, and proposed mitigation measures, 
where applicable. Impacts are summarized and categorized as either “no impact,” “less than 
significant,” “less than significant with mitigation,” “significant and unavoidable,” or “beneficial.”
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Lake Mendocino 
Impact 4.5-1. Changes in releases from Lake Mendocino could result in low water 
surface elevations and substantially impact access to Lake Mendocino at the 
South Boat Ramp. (No Impact) 

Low WSE could impact recreation at Lake Mendocino. The USACE closes the South Boat 
Ramp when WSE is below 720 to 722 feet msl (Schooley 2016). When water surface elevations 
are at or below this range, the South Boat Ramp would still be connected to the reservoir water 
line, but the runout channel that boats must navigate to reach the main body of the reservoir 
becomes too shallow to safely operate a power boat (Schooley 2016). For this analysis the 
elevation of 722 feet msl was used as the point at which the South Boat Ramp would be closed.  

Under the Proposed Project and the No Project 2 Alternative, the South Boat Ramp would be 
closed less often than under Baseline Conditions. There is a 3 percent occurrence to a 42 
percent occurrence that the South Boat Ramp is closed during the recreational season (June 
through September) due to low lake levels (water surface elevation of 722 feet msl) under 
Baseline Conditions (Table 4.5-2). Modeled results under the Proposed Project show that there 
would be a less than 1 percent occurrence to a 1 percent occurrence that the South Boat Ramp 
would be closed due to low lake levels. There would be a 1 percent occurrence to an11 percent 
occurrence that the South Boat Ramp would be closed due to low lake levels under the No 
Project 2 Alternative. The Proposed Project and the No Project 2 Alternative would benefit 
recreational use of the South Boat Ramp by reducing the frequency of low WSEs resulting in 
closure of the facility. The frequency of closure of the South Boat Ramp would be similar 
between the No Project 1 Alternative and Baseline Conditions. Therefore, no impacts to the use 
of the South Boat Ramp which may limit access to Lake Mendocino would occur under the 
Proposed Project or the No Project 1 and 2 alternatives. 

Table 4.5-2. The estimated percent occurrence that water surface elevations (WSE) would be too 
low (less than 722 feet msl) for the South Boat Ramp at Lake Mendocino to be operational. When 
compared to Baseline Conditions, a decrease in the amount of time that the South Boat Ramp 
would be impacted by low WSE is shown in green. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 64% 64% 43% 23% 10% 3% 2% 2% 3% 5% 11% 42%
Proposed Project 1% 4% 3% <1% 0% 0% 0% 0% <1% <1% <1% 1% 
No Project 1 64% 64% 43% 23% 10% 3% 2% 2% 3% 5% 11% 42%
No Project 2 26% 38% 30% 15% 6% 2% 2% 1% 1% 2% 6% 11%
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Impact 4.5-2. Changes in releases from Lake Mendocino could result in higher 
water surface elevations and substantially impact the operation of the South Boat 
Ramp, including closure of the South Boat Ramp parking lot, during the 
recreational season. (No Impact) 

Under the Proposed Project and the No Project 2 Alternative, the South Boat Ramp parking lot 
would be inundated by high water levels more often than under Baseline Conditions. There 
would be a less than 1 percent occurrence to a 20 percent occurrence that the South Boat 
Ramp parking lot would be inundated (WSE of more than 750 feet msl) under Baseline 
Conditions (Table 4.5-3). There would be a 14 percent occurrence to a 40 percent occurrence 
that the South Boat Ramp parking lot would begin to be inundated due to high lake levels under 
the Proposed Project. There would be a 12 percent occurrence to a 32 percent occurrence that 
the South Boat Ramp parking lot would begin to be inundated due to high lake levels under the 
No Project 2 Alternative. The frequency of closure of the South Boat Ramp parking lot would be 
the same between the No Project 1 and Baseline Conditions according to the model. 

Table 4.5-3. The estimated percent occurrence that the South Boat Ramp parking lot at Lake 
Mendocino would begin to be inundated by high lake levels (WSE above 750 ft msl). When 
compared to Baseline Conditions an increase in the amount of time that the South Boat Ramp 
parking lot would be impacted is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 0% 0% <1% 1% <1% <1% 18% 24% 20% 12% 4% <1%
Proposed Project 6% 0% <1% 1% <1% <1% 22% 38% 40% 34% 26% 14%
No Project 1 0% 0% <1% 1% <1% <1% 18% 24% 20% 12% 4% <1%
No Project 2 4% 0% <1% 1% <1% <1% 20% 31% 32% 25% 14% 12%

As discussed in the Methodology section above, inundation near the South Boat Ramp can 
result in some parking spaces becoming unavailable. However, there are three parking lots 
within a 0.25 mile of the South Boat Ramp parking lot that would not become inundated and 
could accommodate approximately 90 vehicles. High WSE would not preclude people from 
using the South Boat ramp and accessing Lake Mendocino, but they would not be able to park 
at the South Boat ramp parking lot. As discussed in the Methodology section, the Proposed 
Project and the No Project alternatives would allow for a longer optimal WSE and recreation 
season and would not substantially affect the operation of the South Boat Ramp and would not 
exclude people from recreating on the reservoir or using many of the other recreation facilities at 
Lake Mendocino (Figure 4.5-6). Therefore, no impacts to the use of the South Boat Ramp 
parking lot would result from the Proposed Project or the No Project 1 and 2 alternatives. 
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Figure 4.5-6. The frequency that low water surface elevations (WSE) affect recreation sites, the 
frequency that WSE is optimal for recreation, and the frequency that high WSE affect recreation 
sites in Lake Mendocino according to the Russian River ResSim model. This figure is color coded 
to match Figure 4.5-4. 

 

Impact 4.5-3. Changes in releases from Lake Mendocino could result in low water 
surface elevations and substantially impact access to Lake Mendocino at the 
North Boat Ramp. (No Impact) 

Low WSE can impact recreation at Lake Mendocino. The USACE closes the North Boat Ramp 
when WSE is below 728 feet msl (Schooley 2016). When water surface elevations are at or 
below this range, the North Boat Ramp is no longer connected to the lake. For this analysis the 
728 feet msl elevation is used as the point at which the North Boat Ramp would be closed. 

Under the Proposed Project and the No Project 2 Alternative, the North Boat Ramp would be 
closed less often than under Baseline Conditions. There would be a 7 percent occurrence to a 
70 percent occurrence that the North Boat Ramp is closed during the recreational season (June 
through September) due to low lake levels (water surface elevation of 728 feet msl) under 
Baseline Conditions (Table 4.5-4). There would be a less than 1 percent occurrence to a 5 
percent occurrence that the North Boat Ramp would be closed due to low lake levels under the 
Proposed Project. There would be a 4 percent occurrence to a 30 percent occurrence that the 
North Boat Ramp would be closed due to low lake levels under the No Project 2 Alternative. The 
Proposed Project and the No Project 2 Alternative would benefit recreational use of the North 
Boat Ramp by reducing the frequency of low WSEs resulting in closure of the facility. Releases 
are similar under the No Project 1 Alternative as Baseline Conditions. Therefore, no impacts to 
the use of the North Boat Ramp that could substantially limit access to Lake Mendocino would 
occur under the Proposed Project or the No Project 1 and 2 Alternatives. 
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Table 4.5-4. The estimated percent occurrence that water surface elevations (WSE) would be too 
low (less than 728 feet msl) for the North Boat Ramp at Lake Mendocino to be operational. When 
compared to Baseline Conditions a decrease in the amount of time that the North Boat Ramp 
would be impacted is shown in green. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 80% 79% 55% 31% 17% 6% 4% 4% 7% 11% 40% 70%
Proposed Project 10% 17% 11% 4% 1% <1% <1% <1% <1% <1% 2% 5% 
No Project 1 80% 79% 55% 31% 17% 6% 4% 4% 7% 11% 40% 70%
No Project 2 49% 52% 40% 22% 11% 4% 3% 3% 4% 7% 12% 30%

 

Impact 4.5-4. Changes in releases from Lake Mendocino could result in higher 
water surface elevations and substantially impact access to Lake Mendocino at 
the North Boat Ramp, including closure of the North Boat Ramp parking lot. (No 
Impact) 

High water levels in Lake Mendocino can inundate the lower parking lot at the North Boat Ramp 
and reduce the amount of available parking. At a WSE of 748 feet msl the lower parking lot 
begins to become inundated. There is a less than 1 percent occurrence to a 25 percent 
occurrence that the North Boat Ramp parking lot is inundated under Baseline Conditions, during 
the recreational season (June through September) (Table 4.5-5). There is a 21 percent 
occurrence to a 54 percent occurrence that the North Boat Ramp parking lot would be 
inundated, under the Proposed Project. There is a 12 percent occurrence to a 36 percent 
occurrence that the North Boat Ramp parking lot would be inundated under the No Project 2 
Alternative. The North Boat Ramp parking lot would be inundated at the same frequency under 
the No Project 1 Alternative and under Baseline Conditions.  

Table 4.5-5. The estimated percent occurrence that water surface elevations (WSE) would be 
above 748 feet msl and inundate the lower parking lot at the North Boat Ramp. When compared to 
Baseline Conditions an increase in the amount of time that the North Boat Ramp parking lot would 
be inundated is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 0% 0% <1% 1% 1% <1% 28% 29% 25% 14% 7% <1%
Proposed Project 8% 0% <1 1% 1% 1% 36% 52% 54% 40% 31% 21%
No Project 1 0% 0% <1% 1% 1% <1% 28% 29% 25% 14% 7% <1%
No Project 2 6% 0% <1% 1% 1% 1% 31% 36% 36% 30% 20% 12%

 

As discussed in the Methodology section above, inundation near the North Boat Ramp can 
cause some parking to become unavailable. The North Boat Ramp contains two parking levels 
for approximately 141 vehicles. The higher parking lot accommodates for the majority of the 
parking with approximately 86 parking spots. The lower parking lot at the North Boat Ramp 
accommodates approximately 55 vehicles. Near the North Boat Ramp there are additional 
parking areas that would not be inundated. Nearby parking opportunities include a dirt parking 
lot near Highway 20 approximately 0.25 mile from the North Boat Ramp that could 
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accommodate 25 vehicles and 23 parking spots off Marina Drive near Kyen Campground, which 
is 0.33 mile from the North Boat Ramp. Parking is also available at the 102 camp sites at the 
Kyen Campground for registered campers. There are also 176 parking spots near the Pomo 
Day Use Areas. These spots are 0.5 to 1 mile from the North Boat Ramp, but near the reservoir 
shoreline. As discussed in the Methodology section, the Proposed Project and the No Project 1 
and 2 alternatives would allow for a longer optimal WSE and recreation season and would not 
substantially affect the operation of the North Boat Ramp parking lot and would not exclude 
people from recreating on the lake or using many of the other recreation facilitates at Lake 
Mendocino (Figure 4.5-6). Therefore, no impacts to the use of the North Boat Ramp which may 
substantially alter or limit access to Lake Mendocino would occur under the Proposed Project or 
the No Project 1 and 2 alternatives. 

Impact 4.5-5. Changes in releases from Lake Mendocino could result in higher 
water surface elevations that could flood Inlet Road and substantially alter or 
inhibit access to Bushay Campground during the recreational season. (Less Than 
Significant) 

A portion of Inlet Road, which is the public access road that allows vehicle and hiking access to 
the east side of Lake Mendocino including access to the Bushay Campground, floods at a WSE 
of 750 feet msl (Schooley 2016). Under the Proposed Project and the No Project 2 Alternative, 
Inlet Road would be flooded more often during the recreational season in the months of June 
through September and at a similar rate during the remainder of the year when compared to 
Baseline Conditions.  

According to the Russian River ResSim model there is a 1 percent occurrence to a 20 percent 
occurrence that Inlet Road floods, under Baseline Conditions (Table 4.5-6). There is a 14 
percent occurrence to a 40 percent occurrence Inlet Road would flood, under the Proposed 
Project. There is a 12 percent occurrence to a 32 percent occurrence that Inlet Road would 
flood, under the No Project 2 Alternative. Inlet Road would have the same frequency of flooding 
under the No Project 1 Alternative as Baseline Conditions (Table 4.5-6).  

Table 4.5-6. The estimated percent occurrence that water surface elevations (WSE) would be 
above 750 feet msl and inundate Inlet Road at Lake Mendocino. When compared to Baseline 
Conditions an increase in the amount of time that Inlet Road would be inundated is shown in 
orange.  

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 0% 0% <1% 1% <1% <1% 18% 24% 20% 12% 4% <1% 
Proposed Project 6% 0% <1% 1% <1% <1% 22% 38% 40% 34% 26% 14% 
No Project 1 0% 0% <1% 1% <1% <1% 18% 24% 20% 12% 4% <1% 
No Project 2 4% 0% <1% 1% <1% <1% 20% 31% 32% 25% 14% 12% 

 

Although Inlet Road would be flooded more often under the Proposed Project, visitors could still 
access the 100 camp sites at the Bushay Campground via boat. In addition, changes in 
releases under the Proposed Project and the No Project 2 Alternative increases the availability 
of optimum WSE (Figure 4.5-6) that would allow for a longer recreation season and would not 
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substantially alter or inhibit access to Bushay Campground. Therefore, access to the Inlet Road 
and Bushay Campground would not be substantially altered or inhibited under the Proposed 
Project or the No Project 2 Alternative and the impact would be less than significant and no 
mitigation is required. 

Impact 4.5-6. Changes in releases from Lake Mendocino could result in higher 
water surface elevations that could substantially alter or inhibit access to Kyen 
Campground during the recreational season. (Less Than Significant) 

A portion of Kyen Campground is located on the south side of Marina Drive near the north shore 
of Lake Mendocino. This portion of the campground contains sites 74 through 103 and is 
flooded at a WSE of 755 feet msl (National Recreation Reservation Service 2014). Kyen 
Campground would have the same frequency of flooding during the recreational season of June 
through October under the No Project 1 Alternative as Baseline Conditions. Therefore, there 
would be no impact to Kyen Campground by implementing the No Project 1 Alternative.  

For the Proposed Project and the No Project 2 Alternative, a portion of the Kyen Campground 
would be inundated more often than under Baseline Conditions. There is a 0 percent 
occurrence to an 11 percent occurrence that the lower portion of the Kyen Campground is 
inundated during the recreational season under Baseline Conditions (Table 4.5-7).  

There is an 8 percent occurrence to a 25 percent occurrence that the lower portion of the Kyen 
Campground is inundated, under the Proposed Project. There is a 1 percent occurrence to a 22 
percent occurrence that the lower portion of the Kyen Campground would be inundated under 
the No Project 2 Alternative.  

Table 4.5-7. The estimated percent occurrence that water surface elevations (WSE) would be 
above 755 feet msl and inundate the lower portion of the Kyen Campground. When compared to 
Baseline Conditions an increase in the amount of time that the lower portion of the Kyen 
Campground would be inundated is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 0% 0% <1% <1% <1% 0% 3% 11% 11% 5% <1% 0% 
Proposed Project <1% 0% <1% <1% <1% 0% 3% 21% 25% 20% 12% 8% 
No Project 1 0% 0% <1% <1% <1% 0% 3% 11% 11% 5% <1% 0% 
No Project 2 0% 0% <1% <1% <1% 0% 3% 15% 18% 22% 10% 1% 

 

Although a portion of Kyen Campground would be flooded more often and inhibit access to a 
portion of the camping sites, visitors could still access approximately 73 camp sites at 755 feet 
msl (based on LiDAR data). In addition, at this WSE, Bushay Campground would be accessible 
via boat. Furthermore, this high WSE impact is offset by extending the percent occurrence that 
the boat ramps can be used (see impact 4.5-1, 4.5-2 and figure 4.5-6). In wet years with high 
WSE the period of time that people could recreate on Lake Mendocino extended later into the 
recreation season and the USACE noted an increase in visitation when compared to dryer years 
(Dillabough and Miller 2016). Minimum instream flow releases under the Proposed Project and 
the No Project 2 Alternative increases the availability of optimum WSE (Figure 4.5-6) that allows 
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for a longer recreation season and would not substantially alter or inhibit access to Kyen 
Campground. Therefore, the access to Kyen Campground would not be substantially altered or 
inhibited under the Proposed Project or the No Project 1 and 2 Alternatives, therefore the impact 
would be less than significant and no mitigation is required. 

Lake Sonoma  

Impact 4.5-7. Changes in releases from Lake Sonoma could result in low water 
surface elevations that could cause additional closures of the Yorty Creek Boat 
Ramp and could substantially alter or inhibit access to Lake Sonoma during the 
recreational season. (No Impact) 

Yorty Creek Boat Ramp is the only boat launch ramp in the northern area of Lake Sonoma and 
is favored by many boaters with canoes, rafts, or other lightweight vessels. Boat trailers are 
prohibited on Hot Springs Road, the only access road to the Yorty Creek Boat Ramp. Below 420 
msl, the Yorty Creek Boat Ramp becomes disconnected from the lake due to low WSE. 
However the boat ramp remains open. Boaters can portage their vessels overland to hand 
launch at Yorty Creek even when the boat ramp is not connected to the lake. Even when the 
paved portion of the Yorty Creek Boat Ramp is disconnected from the lake the USACE typically 
allows people to drive over the unpaved shoreline to the water’s edge in order to launch boats 
from their vehicles (Dillabough and Miller 2016).  

There is a less than 1 percent occurrence to a 3 percent occurrence that the Yorty Creek Boat 
Ramp would be closed during the recreation season (June through September), under Baseline 
Conditions (Table 4.5-8).  

Table 4.5-8. The estimated percent occurrence that water surface elevations in Lake Sonoma 
would decline below 420 feet msl, closing the Yorty Creek Boat Ramp shown by month. When 
compared to Baseline Conditions, a decrease in the amount of time that the boat ramp would be 
closed is shown in green while an increase is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Baseline 5% 6% 6% 4% 2% 1% <1% <1% <1% <1% 1% 3% 
Proposed Project 4% 6% 5% 2% 1% 1% <1% <1% <1% <1% 2% 4% 
No Project 1 11% 18% 16% 8% 3% 1% <1% <1% <1% 1% 3% 6% 
No Project 2 4% 4% 4% 3% 2% 0% <1% <1% <1% <1% 1% 4% 

 

There would be a less than 1 percent occurrence to a 4 percent occurrence that the Yorty Creek 
boat ramp would be closed, under the Proposed Project and the No Project 2 Alternative (Table 
4.5-8). This would be a 1 percent increase in the percent of time that Yorty Creek Boat Ramp 
could be closed in the recreation months of August and September for the Proposed Project 
and a 1 percent increase for No Project 2 in the month of September. No change would be 
anticipated for the months of June or July over Baseline Conditions.  

There would be a less than 1 percent occurrence to a 6 percent occurrence the Yorty Creek 
boat ramp would be closed, under the No Project 1 Alternative. This would be a 0 percent, less 



Recreation 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.5-30  
 

than 1 percent, 2 percent, and 3 percent increase over Baseline Conditions in the months of 
June, July, August, and September respectively.  

Fluctuating lake levels are a normal and expected operating pattern for a reservoir such as Lake 
Sonoma. The slight increase in the amount of time that the Yorty Creek boat ramp would be 
closed during the recreation season due to low water surface elevations would not substantially 
alter or inhibit access to Lake Sonoma. Boat trailers are prohibited on Hot Springs Road and 
larger vessels would not be affected by low WSE at Yorty Creek. Only smaller light weight 
vessels can be launched at the Yorty Creek Boat Ramp and these small vessels could still be 
launched at the Yorty Creek boat Ramp when the boat ramp is disconnected to the lake due to 
low WSE. Furthermore there are the Lake Sonoma Marina and the public boat ramp available to 
visitors (see Impacts 4.5-11 and 4.5-12 below and Figure 4.5-7). As described in the 
Methodology section above, the Proposed Project or the No Project 1 and 2 alternatives would 
not substantially alter the optimum WSE to Lake Sonoma. Therefore, there would be no impact 
to access to the Yorty Creek boat ramp or Lake Sonoma. 

 

Figure 4.5-7: The frequency that low water surface elevations (WSE) affect recreation sites, the 
frequency that WSE is optimal for recreation, and the frequency that high WSE affect recreation 
sites in Lake Sonoma according to the Russian River ResSim model. This figure is color coded to 
match Figure 4.5-5.  
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Impact 4.5-8. Changes in releases from Lake Sonoma could result in low water 
surface elevations that could substantially alter or inhibit access to the Lake 
Sonoma Marina during the recreational season. (No Impact) 

Operation of the Lake Sonoma Marina is impacted when lake levels drop below 360 feet msl. If 
WSE become too low the Lake Sonoma Marina may close the boat ramp located at the marina. 
However the marina will continue to operate and boats that rent slips from the marina can still 
access Lake Sonoma from the marina (Dillabough and Miller 2016). Furthermore, when the 
marina boat ramp is closed the Lake Sonoma Marina can be accessed by boats launched at the 
Lake Sonoma public boat ramp which is located approximately 0.8 miles away. The Lake 
Sonoma Marina would be rarely impacted under the Proposed Project. The Russian River 
ResSim model results show that under Baseline Conditions the Lake Sonoma Marina would be 
minimally impacted during the recreation season. Under the Proposed Project and the No 
Project 1 Alternative, there would be less than 1 percent occurrence that the Lake Sonoma 
Marina would be affected by low WSE during the month of September. Under the No Project 2 
Alternative, the results are the same as Baseline Conditions and the Marina would not be 
impacted during the recreational season (Table 4.5-9).  

Table 4.5-9. The estimated percent occurrence that water surface elevations in Lake Sonoma 
would decline below 360 feet msl, closing the Lake Sonoma Marina Boat Ramp shown by month. 
When compared to Baseline Conditions, a decrease in the amount of time that the boat ramp 
would be closed is shown in green while and increase is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline <1% <1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Proposed Project <1% <1% <1% 0% 0% 0% 0% 0% 0% 0% 0% <1%
No Project 1 <1% <1% <1% 0% 0% 0% 0% 0% 0% 0% 0% <1%
No Project 2 

 
<1% <1% <1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

There would be a less than 1 percent increase in the amount of time that the Lake Sonoma 
Marina boat ramp would be closed during the month of September due to low water surface 
elevations under the Proposed Project or No Project 1 Alternative. This 1 percent increase in 
occurrence would not substantially alter or inhibit access to Lake Sonoma over Baseline 
Conditions. Therefore, no impacts to the use of the Lake Sonoma Marina boat ramp or access 
to Lake Sonoma would occur under the Proposed Project or the No Project 1 and 2 Alternatives. 

Impact 4.5-9. Changes in releases from Lake Sonoma could result in low water 
surface elevations that could substantially alter or inhibit access to Lake Sonoma 
at the public boat ramp. (No Impact) 

Operation of the public boat ramp at Lake Sonoma is significantly impacted when lake levels 
drop below 320 feet MSL. Based on Russian River ResSim modeling results, WSE would not 
drop below 320 feet msl under Baseline Conditions, the Proposed Project, or the No Project 1 
and 2 alternatives. Operation of the public boat ramp would not change during the recreational 
season. Therefore, no impacts to the use of the Lake Sonoma public boat ramp or access to 
Lake Sonoma would occur under the Proposed Project or the No Project 1 and 2 alternatives. 
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Impact 4.5-10. Changes in releases from Lake Sonoma could result in low water 
surface elevations that could substantially alter or inhibit access to Lake 
Sonoma’s boat in campgrounds. (No Impact) 

As reservoir water surface elevations decline, campers at Lake Sonoma’s boat-in campgrounds 
must traverse a longer distance between the water’s edge and campsites. Fluctuating lake 
levels are a normal and expected operating pattern for a reservoir such as Lake Sonoma. 
Changes in releases under the Proposed Project or the No Project 1 and 2 alternatives would 
not cause additional closures to the boat-in campsites and would not substantially alter or inhibit 
access to Lake Sonoma’s recreational facilities or activities. Reservoir water surface elevations 
may decline sooner in the season and to a lower level in some years; however, this would not 
substantially alter or inhibit access for boat-in campsite users. Because this impact would not 
preclude the use of the campgrounds or access to the water and because fluctuating lake levels 
are a normal operating pattern for reservoirs such as Lake Sonoma, there would be no impact. 

Impact 4.5-11. Changes in releases from Lake Sonoma could result in high water 
surface elevations that could substantially alter or inhibit access to Lake 
Sonoma’s boat in campgrounds. (No Impact) 

Changes in reservoir releases to meet lower minimum instream flows could result in increased 
WSE in the reservoir during the recreation season and inundate boat in campgrounds. Based 
on LiDAR data the boat in campgrounds at Lake Sonoma range in elevation from 458 feet msl 
to 625 feet msl. Changes in releases under the Proposed Project or the No Project 1 and 2 
alternatives would not cause additional closures to the boat-in campsites and would not 
substantially alter or inhibit access to Lake Sonoma’s recreational facilities or activities (Figure 
4.5-7). Because this impact would not preclude the use of the campgrounds or access to the 
water and because fluctuating lake levels are a normal operating pattern for reservoirs such as 
Lake Sonoma, this impact would be less than significant and no mitigation is required. 

Russian River 
Impact 4.5-12. Changes in minimum instream flows could result in impacts that 
substantially alter or inhibit access to recreational activities such as swimming 
and sunbathing in the Russian River. (Less Than Significant) 

Swimming and sunbathing are popular recreational activities along the Upper Russian River, but 
could be affected by changes in river stage with changes in minimum instream flows. The most 
popular swimming and sunbathing areas in the Upper Russian River are located between Pieta 
and Cloverdale, and near Healdsburg. The Proposed Project and the No Project 1 and 2 
alternatives are not anticipated to substantially change river stage and alter or inhibit access for 
swimming and sunbathing in the Upper Russian River. Swimming and sunbathing opportunities 
are available at various river locations and water depths. Pools in the river generally provide 
sufficient water depths for swimming. The depths of pools in the Upper Russian River would not 
change substantially based on modeling of stage by the Russian River ResSim. As discussed in 
Chapter 4.1, Hydrology, changes in river stage under the Proposed Project in the Upper 
Russian River would be relatively small (0 feet to 0.6 feet depending on the site, the flow, the 
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month, and percent occurrence analyzed). Since pools that are used for swimming are several 
feet deep the decrease of up to 0.6 feet would not substantially alter or inhibit access to 
recreational activities such as swimming and sunbathing in the Upper Russian River.  

Furthermore, the Healdsburg Memorial Beach dam influences stage and water depths at 
popular recreation sites for a distance of approximately 2 miles upstream of the dam. As a result 
water levels at the Healdsburg Memorial Beach, at Badger Park, and at some of the popular 
beaches off Fitch Mountain Road are largely influenced by this seasonal impoundment. When 
the Healdsburg Dam is in place water surface elevation immediately upstream of the dam 
increases until water spills over the dam. Water surface elevation immediately upstream of the 
dam is set by the height of the dam and depths in the inundated section of stream remain 
relatively unchanged when instream flows decline as long as surface flow remains connected. 
As a result access to recreational activities such as swimming and sunbathing within the 
impounded section of the river would not be substantially altered or inhibited by changes in 
minimum instream flows. 

Under the Proposed Project, No Project 1 and No Project 2 alternatives, the depths of pools in 
the Lower Russian River would not change substantially enough to impact swimming at many 
popular Lower Russian River recreation sites because they are either relatively deep or within 
the impounded section of seasonal dams. Swimming and sunbathing opportunities are available 
at various river locations and water depths. Pools in the river generally provide sufficient water 
depths for swimming. As discussed in Chapter 4.1, Hydrology, change in river stage under the 
Proposed Project in the Lower Russian River would be relatively small (0 feet to 0.9 feet 
depending on the site, the flow, the month, and percent occurrence analyzed). The Mirabel 
inflatable dam, Johnson’s Beach dam, and Vacation Beach dam set the water surface elevation 
for pools within the impounded section of river upstream of these dams. As a result, water levels 
at Riverfront Regional Park, Wohler, Odd Fellows Park Road crossing, Guerneville River Park, 
Johnsons Beach, and Vacation Beach are largely influenced by these seasonal impoundments. 
When these dams are in place water surface elevation immediately upstream of the dams 
increases until water spills over the dams. Water surface elevation immediately upstream of 
these dams are set by the height of the dams and depths in the inundated section of stream 
remain relatively unchanged when instream flow is reduced as long as surface flow remains 
connected. As a result access to swimming and sunbathing within these impounded sections of 
the river would not be substantially altered or inhibited by changes in minimum instream flows. 

In the Upper Russian River extremely low flows (0 cfs) could cause pools in the river to become 
disconnected and pool depth could lower significantly in an extreme drought condition such as 
1976-1977. Russian River ResSim model results indicate that under Baseline Conditions there 
would be a less than 1 percent occurrence when surface flows in the Upper Russian River 
would become disconnected (flow of 0 cfs) in July, August, and September. This would occur 
during the most extreme drought conditions (a 1976-77 type drought scenario) under Baseline 
Conditions. The No Project 1 Alternative has the same frequency of occurrence of disconnected 
surface flows (0 cfs) in the Upper Russian River as Baseline Conditions. Under the Proposed 
Project and No Project 2 Alternative surface flows would not become disconnected (flow of 0 
cfs) during the recreation season according to the Russian River ResSim model results, even 
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during a 1976-77-type drought scenario. When compared to Baseline Conditions disconnected 
surface flow (0 cfs) occur at the same frequency or less often under the Proposed Project or the 
No Project 1 and No Project 2 alternatives. Therefore, implementation of the Proposed Project 
or the No Project 1 and No Project 2 alternatives would not substantially alter or inhibit access 
to recreational activities such as swimming and sunbathing in the Upper Russian River. 

In the Lower Russian River disconnected surface flow (0 cfs) could cause pool depth to lower 
significantly. However the Russian River ResSim model does not predict that surface flows 
would become disconnected in the Lower Russian River under Baseline Conditions even when 
the most severe drought (1976-77) was simulated. Furthermore the Russian River ResSim 
model does not predict that surface flows would become disconnected (flow of 0 cfs) in the 
Lower Russian River under the Proposed Project or the No Project 1 and No Project 2 
alternatives. 

In summary, a decrease in river stage at recreation sites as a result of reducing minimum 
instream flows could alter access to swimming and sunbathing, but because many of the pools 
in the Russian River are relatively deep and because many of the popular recreation sites used 
for swimming and sunbathing are influenced by summer impoundments, access to swimming 
and sunbathing would not be substantially altered or inhibited by changes in minimum instream 
flows. Therefore this would be a less than significant impact and no mitigation is required. 
Furthermore there is an improvement in severe drought flows when implementing the Proposed 
Project and the No Project 2 alternatives over Baseline Conditions. 

 

Impact 4.5-13. Changes in minimum instream flows could result in impacts that 
substantially alter or inhibit access to recreational activities in the Russian River 
Estuary. (No Impact) 

The Proposed Project and the No Project 1 and 2 alternatives are not anticipated to change the 
frequency of closures in the Russian River Estuary or the maximum WSE during closures. 
Proposed minimum instream flows from the Proposed Project and No Project 1 and 2 
alternatives during the lagoon management period would not affect the current managed target 
water level of 7 feet (range 4.5 to 9 feet), but may slightly influence the rate at which water level 
rises during lagoon conditions by slowing the rate of rise. Under Baseline Conditions, Lower 
Russian River beaches from Vacation Beach to the Pacific Ocean below 9 feet msl are 
inundated when the river mouth naturally closes and creates lagoon conditions. The slight 
change in the rates at which water levels rise in the Estuary would not result in new areas of 
inundation from Baseline Conditions, but may increase the time it takes for beaches to become 
inundated as water levels would be expected to rise more slowly than under Baseline 
Conditions. This would not result in substantial alteration of or inhibit access to recreational 
activities in the Russian River Estuary above Baseline Conditions, therefore, no impact is 
anticipated to result from the Proposed Project or No Project 1 or No Project 2 alternatives. 
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Impact 4.5-14. Changes in minimum instream flows could result in impacts that 
substantially alter or inhibit access to boating in the Russian River from Rio Lindo 
Academy to the confluence of Dry Creek. (Less Than Significant) 

Chapter 4.1, Hydrology, discusses river stage in the Upper Russian River in detail. In summary, 
the Russian River ResSim model predicts that under the Proposed Project stage would 
decrease from Baseline Conditions in the Upper Russian River by 0 feet to 0.6 feet depending 
on the month in the recreation season, the site, and the flow exceedance analyzed. Under the 
No Project 1 minimum instream flows are the same as Baseline Conditions in the Upper 
Russian River which would result in the same river stage. Under the No Project 2 alternative 
stage in the Upper Russian River would decrease from baseline by 0 feet to 0.4 feet depending 
on the month in the recreation season, the site, and the flow exceedance analyzed. These 
changes in stage are relatively small. Flows observed during the 2009 Russian River Recreation 
Assessment are similar to Baseline Conditions and the flow alternatives. As a result the 2009 
Russian River Recreation Assessment can be used to assess the effects of the flow alternatives 
on boating in the Upper Russian River. 

As described in the Methodology section, observations from the 2009 Recreational Assessment 
showed that a flow of 70 cfs measured at the USGS gage at Healdsburg (11465350) was 
sufficient to provide enough depth to operate canoes and kayaks between Rio Lindo Academy 
and the confluence of Dry Creek (SCWA 2009). Based on Russian River ResSim modeling 
results, stream flows of less than 70 cfs occur at the same frequency under the No Project 1 
and 2 alternatives as under Baseline Conditions (Table 4.5-10). 

Table 4.5-10. The estimated percentage of time that instream flows would be less than 70 cfs and 
potentially impact boating in the section of the Russian River from Rio Lindo Academy to the 
confluence of Dry Creek by month. When compared to Baseline Conditions, a decrease in the 
amount of time that boating would be impacted is shown in green while an increase is shown in 
orange. 

Flow Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 1% <1% 0% <1% <1% <1% <1% 1% 1% 1% 1% 1% 
Proposed Project 6% <1% 0% 0% <1% <1% <1% 2% 6% 6% 6% 7% 
No Project 1 1% <1% 0% <1% <1% <1% <1% 1% 1% 1% 1% 1% 
No Project 2 1% <1% 0% <1% <1% <1% <1% 1% 1% 1% 1% 1% 

 

Based on Russian River ResSim results, flows of less than 70 cfs occur more often under the 
Proposed Project than under Baseline Conditions. Under Baseline Conditions and during the 
recreation season (June through September), minimum instream flows are 185 cfs, 75 cfs, and 
25 cfs for Normal, Dry, and Critical water supply conditions, respectively. Based on modeling 
results only Critical water supply conditions would have flows that were below 70 cfs and may 
be insufficient for boating in the section of river from Rio Lindo Academy to the confluence of 
Dry Creek under Baseline Conditions. The Proposed Project has minimum flows in the Upper 
Russian River (during the recreation season of June through September) of 105 cfs, 85 cfs, 65 
cfs, 45 cfs, and 25 cfs for schedules 1, 2, 3, 4, and 5 respectively. Schedule 1, Schedule 2, and 
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Schedule 3 when accounting for an operational buffer would have flows above 70 cfs in the 
Upper Russian River (at Healdsburg (11465350) according to the model and would be sufficient 
for boating. Schedule 4 and Schedule 5 would have flows below 70 cfs even with the 
operational buffer according to model results. During the recreation season Schedule 4 has a 5 
percent occurrence to a 6 percent occurrence depending on the month. Schedule 5 has a 1 
percent occurrence depending on the month. These schedules occur in the driest years over the 
historical time period simulated by the model. This is a small change that only occurs in the 
driest years. Since the Proposed Project slightly increases (an increase of 5 percent occurrence 
to 6 percent occurrence during the recreation season) the frequency that flows below 70 cfs 
occur when compared to Baseline Conditions this would be a less than significant impact and 
no mitigation is required.  

Impact 4.5-15. Changes in minimum instream flows could result in impacts that 
substantially alter or inhibit access to boating in the Russian River from the 
mouth of Dry Creek to Wohler. (No Impact) 

Chapter 4.1 Hydrology discusses river stage in the Upper Russian River detail however, stage 
is based on a flow and depth relationship from various USGS stream gages in the Russian 
River and Dry Creek. There is not a USGS stream gage in the section of river from the mouth of 
Dry Creek to Wohler that can be used for this analysis. As a result observations from the 2009 
Russian River Recreation Assessment are the best available data regarding boating in this 
section of river. Based on observations during the 2009 Russian River Recreation Assessment 
canoes and kayaks could travel the Russian River from the confluence of Dry Creek to Wohler 
when flow in this reach is approximately 180 cfs (SCWA 2009). Flows from the confluence of 
Dry Creek to Wohler are often significantly higher than flows in the adjacent sections of the river 
just upstream and downstream of this section. This is due to reservoir releases from Lake 
Sonoma increasing flow in this section of river and then the Water Agency diverting a portion of 
this water at the Mirabel diversion facility for water supply. There would be a 1 percent 
occurrence in June, 1 percent occurrence in July, less than 1 percent occurrence in August, and 
1 percent occurrence in September that flows in the section of the Russian River between the 
confluence of Dry Creek and Wohler would be below 180 cfs under Baseline Conditions. There 
would be a 2 percent occurrence in June, less than 1 percent occurrence in July, 0 occurrence 
percent in August, and less than 1 percent occurrence in September that flow would be below 
180 cfs, under the Proposed Project. The 1 percent increase from baseline in June under the 
proposed project would be mostly offset by the less than 1 percent decrease that would occur in 
the months of July, August, and September.  

There would be a less than 1 percent occurrence in the months of June, July, August, and 
September that flow during the recreation season would be below 180 cfs, under the No Project 
1 alternative. There would be a less than 1 percent occurrence months of June, 0 percent in 
July, 0 percent in August, and less than 1 percent occurrence in September that flow during the 
recreation season would be below 180 cfs, under the No Project 2 alternative (Table 4.5-11). 

Implementing the Proposed Project, the No Project 1, or the No Project 2 Alternatives would not 
increase the frequency that flows below 180 cfs occurred in the section of river from the mouth 
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of Dry Creek to Wohler over the course of the recreation season. Therefore, changes in 
minimum instream flows would not result in impacts that substantially alter or inhibit access to 
boating in the Russian River from the mouth of Dry Creek to Wohler when implementing the 
Proposed Project, No Project 1, or the No Project 2 Alternatives. This impact would be less than 
significant and no mitigation is required. 

Table 4.5-11. The estimated percent occurrence that instream flows would be less than 180 cfs 
and potentially impact boating in the section of the Russian River from the confluence of Dry 
Creek to Wohler shown by month. When compared to Baseline Conditions, a decrease in the 
amount of time that boating would be impacted is shown in green while an increase is shown in 
orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 2% <1% 0% <1% 1% <1% 1% 1% 1% 1% <1% 1% 
Proposed Project 3% <1% <1% 0% <1% <1% <1% 2% 2% <1% 0% <1%
No Project 1 1% <1% 0% <1% 1% <1% 0% <1% <1% <1% <1% <1%
No Project 2 1% <1% 0% <1% 1% <1% 1% <1% <1% 0% 0% <1%

 

Impact 4.5-16: Changes in minimum instream flows could result in impacts that 
substantially alter or inhibit access to recreational facilities or activities such as 
boating in the Russian River from Wohler to the Pacific Ocean. (Less Than 
Significant) 

Chapter 4.1, “Hydrology,” discusses river stage in in the Lower Russian River in detail. In 
summary, the Russian River ResSim model predicts that under the Proposed Project stage 
would decrease from Baseline Conditions in the lower Russian River by 0.1 feet to 0.9 feet, 
under the No Project 1 stage would decrease from Baseline Conditions by 0 feet to 0.2 feet, 
under the No Project 2 alternative stage would decrease from Baseline Conditions by 0 feet to 
0.6 feet depending on the month in the recreation season, the site, and the flow exceedance 
analyzed. Flows observed during the 2009 Russian River Recreation Assessment are similar to 
Baseline Conditions and the flow alternatives. Therefore, the 2009 Russian River Recreation 
Assessment can be used to assess the effects of the flow alternatives on boating in the Upper 
Russian River. 

Based on observations during the 2009 Russian River Recreation Assessment, canoes and 
kayaks could travel the Russian River from Wohler to the Pacific Ocean when flow at the USGS 
gage (11467000) at Hacienda in this reach is approximately 80 cfs (SCWA 2009). Based on 
Russian River ResSim results, flows of less than 80 cfs occur with the same frequency under 
the No Project 1 and No Project 2 alternatives as Baseline Conditions during the recreation 
season (Table 4.5-12).  
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Table 4.5-12. The estimated percent occurrence that instream flows would be less than 80 cfs and 
potentially impact boating in the section of the Russian River from Wohler to the Pacific Ocean 
shown by month. When compared to Baseline Conditions, an increase in the amount of time that 
boating would be impacted is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 1% <1% 0% 0% 0% 0% <1% 1% 1% 1% 1% 1% 
Proposed Project 3% <1% 0% 0% <1% 0% <1% 3% 4% 4% 4% 4% 
No Project 1 1% <1% 0% <1% <1% 0% <1% 1% 1% 1% 1% 1% 
No Project 2 1% <1% 0% <1% <1% 0% <1% 1% 1% 1% 1% 1% 

 

Based on the Russian River ResSim model results, flows of less than 80 cfs occur more often 
under the Proposed Project than under Baseline Conditions. During the recreational season, 
there is a 1 percent occurrence that instream flow at the USGS gage (no. 11467000) at 
Hacienda is below 80 cfs under Baseline Conditions according to the model. During the 
recreation season, there would be a 4 percent occurrence that instream flow at Hacienda would 
be below 80 cfs under the Proposed Project. This would be a 3% increase over Baseline 
Conditions in the amount of time that flow was below 80 cfs when implementing the Proposed 
Project according to the model. The increase in the frequency of flows that are less than 80 cfs 
in the Lower Russian River is related to the change in minimum instream flows associated with 
the Proposed Project. Minimum instream flows for the Lower Russian River under the Proposed 
Project under schedule 1 through schedule 3 are 70 cfs. The Russian River ResSim model uses 
a 14 cfs “5 day running average” buffer for the Proposed Project in the lower river. When 
operated with a 14 cfs buffer this would result in a flow of 84 cfs according to the model, which 
is sufficient for boating in the Lower Russian River. However when schedule 4 is implemented 
the minimum instream flow is 50 cfs for the Lower Russian River. With a 14 cfs operational 
buffer flow in the Lower Russian River would be approximately 64 cfs according to the model, 
which is lower than flows observed during the 2009 Russian River Recreation Assessment and 
may be insufficient for boating. Schedule 4 and schedule 5 only occur during the driest years. 
Schedule 4 has a 4 percent occurrence in June, July, August, and September. Under Baseline 
Conditions minimum instream flows are 125 cfs during a Normal water supply condition and the 
model uses a 34 cfs “instantaneous” operational buffer for Baseline Conditions. Under Dry water 
supply conditions minimum instream flows for Baseline Conditions would be 85 cfs and would 
still be sufficient for boating. Critical water supply conditions have a 35 cfs minimum instream 
flow for Baseline Conditions. This minimum instream flow along with a 34 cfs “instantaneous” 
operational buffer would result in 69 cfs according to the model, which may be insufficient to 
operate a boat in the Lower Russian River. Critical water supply conditions have approximately 
a 1 percent occurrence. Because the occurrence of flows below 80 cfs are infrequent (3 percent 
more often when compared to Baseline Conditions) changes in minimum instream flows would 
not result in significant impacts that substantially alter or inhibit access to recreational facilities 
or activities such as boating in the Russian River from Wohler to the Pacific Ocean. However 
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since this impact does occur slightly more often than Baseline Conditions it would be considered 
less than significant and no mitigation is required. 

Impact 4.5-17. Changes in minimum instream flows related to the Proposed 
Project and the No Project 2 Alternatives could result in impacts that substantially 
alter or inhibit access for fishing in the Russian River. (No Impact) 

Anglers primarily target hatchery steelhead in the Russian River from October through April and 
warm water species such as bluegill, striped bass, smallmouth bass, and catfish from May 
through September. Adult shad are in the Russian River from April through August (see section 
4.3 Fisheries for more information about fish populations in the Russian River). Changes in flow 
could affect fishing conditions. Erosion which could lead to turbidity is discussed in Chapter 4.1 
Hydrology. From October 1 through April 30 the Department of Fish and Wildlife will close the 
Russian River to fishing if flows are below 300 cfs (measured at the USGS gage (11467000) at 
Hacienda). There would be a 95 percent occurrence in October, 59 percent occurrence in 
November, 24 percent occurrence in December, 7 percent occurrence in January, 3 percent 
occurrence in February, 1 percent occurrence in March, and 5 percent occurrence in April that 
the Russian River would be closed to fishing, under Baseline Conditions (Table 4.5-13).  

 

Table 4.5-13. The estimated percent occurrence that instream flows would be below than 300 cfs 
and the Department of Fish and Wildlife would close the Russian River to fishing, shown by 
month. When compared to Baseline Conditions, a decrease in the amount of time that fishing 
would be closed is shown in green while an increase is shown in orange. 

Alternative Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 95% 59% 24% 7% 3% 1% 5% - - - - - 
Proposed Project 85% 59% 26% 10% 3% 2% 10% - - - - - 
No Project 1 95% 62% 25% 8% 3% 1% 6% - - - - - 
No Project 2 90% 59% 24% 8% 3% 1% 7% - - - - - 

 

Fishing in the Russian River would be closed a similar amount of time under the Proposed 
Project as under Baseline Conditions, however the timing of closures would differ by month. 
There would be a 85 percent occurrence for the month of October, 59 percent occurrence in 
November, 26 percent occurrence in December, 10 percent occurrence in January, 3 percent 
occurrence in February, 2 percent occurrence in March, and 10 percent occurrence in April that 
the Russian River would be closed to fishing, under the Proposed Project (Table 4.5-13). Under 
the Proposed Project the Russian River would be closed 10 percent less time than under 
Baseline Conditions in October, the same amount of time in November, 2 percent more time in 
December, 3 Percent more time in January, the same amount of time in February, 2 percent 
more time in March, and 5 percent more time in April. The increase in time that the Russian 
River is closed in December, January, March, and April (a total of 11 percent more often closed 
to fishing when compared to Baseline Conditions) is mainly offset by the decrease in time that 
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the river is closed in October (10 percent less often closed to fishing when compared to 
Baseline Conditions).   

Fishing in the Russian River would be closed slightly less often under the No Project 2 
alternative when compared to Baseline Conditions, however the timing of closures would differ 
by month. According to Russian River ResSim model results there would be a 90 percent 
occurrence in October, 59 percent occurrence in November, 24 percent occurrence in 
December, 8 percent occurrence in January, 3 percent occurrence in February, 1 percent 
occurrence in March, and 7 percent occurrence in April that the Russian River would be closed 
to fishing, under the No Project 2 alternative (4.5-13). Under the No Project 2 alternative the 
Russian River would be closed 5 percent less time than under Baseline Conditions in October, 
the same amount of time in November and December, 1 percent more time in January, the 
same amount of time in February and March, and 2 percent more time in April. The increase in 
time that the Russian River is closed in January and April (a total of 3 percent more often closed 
to fishing when compared to Baseline Conditions) is offset by the decrease in time that the river 
is closed in October (5 percent less often closed to fishing when compared to Baseline 
Conditions). 

Fishing for warm water species would not be affected by the changes in minimum instream flow 
associated with the Proposed Project and the No Project 2 alternative. Warm water species 
such as bluegill, striped bass, smallmouth bass, and catfish tolerate a wide range of conditions. 
It is unlikely that the changes in minimum instream flows will affect fishing for these fish. For a 
detailed discussion of warm water fish populations in the Russian River see Chapter 4.3, 
“Fisheries Resources.” 

Under the Proposed Project the increase in the amount of time that the Russian River would be 
closed to fishing is small (1 percent overall for the season). Most of the time that adult shad are 
in the river occurs outside the time period that low flow fishing closures are in effect. Therefore 
most of the time that shad are targeted would not be affected by low flow fishing closures. The 
No Project 2 alternative decreases the amount of time that the Russian River would be closed to 
fishing. No affects from the change in minimum instream flows to fishing for warm water species 
are anticipated when implementing the Proposed Project or the No Project 2 alternative. Access 
to sport fishing in the Russian River would not be substantially altered or inhibited under the 
Proposed Project or under the No Project 2 alternatives. There would be no impact associated 
with these alternatives.  

Impact 4.5-18. Changes in minimum instream flows related to the No Project 1 
Alternative could result in impacts that substantially alter or inhibit access to 
recreational facilities or activities such as fishing in the Russian River. (Less Than 
Significant) 

As discussed in Impact 4.5-17 there would be a 95 percent occurrence in October, 59 percent 
occurrence in November, 24 percent occurrence in December, 7 percent occurrence in January, 
3 percent occurrence in February, 1 percent occurrence in March, and 5 percent occurrence in 
April that the Russian River would be closed to fishing, under Baseline Conditions (Table 4.5-
13). Fishing in the Russian River would be closed more often under the No Project 1 alternative 
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when compared to Baseline Conditions. There would be a 95 percent occurrence in October, 62 
percent occurrence in November, 25 percent occurrence in December, 8 percent occurrence in 
January, 3 percent occurrence in February, 1 percent occurrence in March, and 6 percent 
occurrence in April that the Russian River would be closed to fishing Under the No Project 1 
alternative (Table 4.5-13). In total the No Project 1 alternative would be closed 6 percent more 
often according to the Russian River ResSim model.  

Fishing for warm water species would not be affected by the changes in minimum instream flow 
associated with the No Project 1 alternative. Warm water species such as bluegill, striped bass, 
smallmouth bass, and catfish tolerate a wide range of conditions. It is unlikely that the changes 
in minimum instream flows will affect fishing for these fish. For a detailed discussion of warm 
water fish populations in the Russian River see Chapter 4.3 Fisheries. 

While access to sport fishing in the Russian River would not be substantially altered or inhibited 
under the No Project 1 alternative there is a slight increase over Baseline Conditions in 
frequency that the Russian River would be closed to fishing.  However, this increase is small (6 
percent), therefore this would be a less than significant impact and no mitigation is required. 

Dry Creek 
Impact 4.5-19. Changes in minimum instream flow releases from Lake Sonoma 
could substantially alter or inhibit access to recreational facilities or activities in 
Dry Creek. (No Impact) 

Conditions in Dry Creek differ significantly from the Russian River and affect the level of 
recreation that occurs in Dry Creek. As discussed in the environmental setting there is limited 
public access to Dry Creek. During the recreation season, water flowing in Dry Creek is 
released from deep within Lake Sonoma. This water is cold when compared to the mainstem 
Russian River. Relative to the size of the channel flow is high, and water velocity is swift in Dry 
Creek under Baseline Conditions and under the flow alternatives. Because of limited public 
access cold water temperatures, and swift velocity, relatively little recreation occurs in Dry 
Creek. 

Dry Creek instream flows were modeled from Warm Springs Dam to the mouth of Dry Creek 
and used to evaluate the effects of the Proposed Project on recreation. Based on model results, 
instream flows in Dry Creek generally would not change substantially over Baseline Conditions 
from implementation of either the Proposed Project or the No Project 1 and 2 Alternatives. 
Model results indicate that during the recreational season monthly median instream flows in Dry 
Creek would be 93 cfs for Baseline Conditions. Under the Proposed Project, instream flows 
would range from 84 cfs to 112 cfs, for the No Project 1 Alternative instream flows range from 
93 cfs to 125 cfs, and under the No Project 2 Alternative, instream flows would range 93 cfs to 
110 cfs according to the model (Table 4.5-14). Chapter 4.1 Hydrology discusses river stage in 
detail. During the recreation season in Dry Creek stage would increase as much as 0.16 feet 
and decrease as much as 0.2 feet under the Proposed Project, for the No Project 1 alternative 
during the recreation season stage would increase from Baseline Conditions by 0 feet to 0.2 
feet , For the No Project 2 alternative stage would increase 0.1 feet and decrease by as much 
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as 0.2 feet depending on the month, the stream gage and the exceedance value analyzed 
according to the model (see Chapter 4.1 Hydrology for more details). Pools used for swimming 
are several feet deep and these changes in stage would not inhibit swimming in these pools. 
Small changes in river stage as would occur in Dry Creek under the Proposed Project, No 
Project 1 and No Project 2 alternatives would not alter or inhibit access to recreational facilities 
or activities in Dry Creek such as canoeing, kayaking, and swimming. There would be no 
impacts to recreational activities in Dry Creek such as canoeing, kayaking, and swimming from 
implementation of the Proposed Project or the No Project 1 or No Project 2 alternatives.  

Table 4.5-14. The median flows for the recreational season (June through October) for Baseline 
Conditions and anticipated for the Proposed Project, and No Project 1 and No Project 2 
alternatives on Dry Creek. Flows are from the Russian River ResSim model at the mouth of Dry 
Creek. 

Alternative June July Aug Sep Oct 
Baseline 93 93 93 93 93 
Proposed Project 84 103 113 107 112 
No Project 1 93 96 105 125 99 
No Project 2 93 98 110 103 101 

 

4.5.5 General Plan Consistency 
The project area includes portions of Sonoma and Mendocino counties. The following section 
lists goals, policies, and objectives related to recreation from the general plans of these 
counties. 

Mendocino County General Plan 
The Mendocino County General Plan Development Element identifies the following goal and 
policies for meeting future outdoor recreational needs. 

Goal DE-15: (Parks/Recreation) Diverse recreational, leisure and cultural opportunities and 
community spaces to serve regional, community and neighborhood needs. 

Policy DE-176: Join with cities, school districts, agencies and organizations to 
effectively manage park and recreation facilities and services. 

Policy DE-183: Protect parklands and recreational facilities from potential land use 
conflicts. Locate and design new recreational facilities for compatibility with surrounding 
land uses. 

Sonoma County General Plan 2020 
The Sonoma County General Plan 2020’s Open Space and Resource Conservation Element 
identifies the following goals and policies for meeting future outdoor recreational needs. 
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GOAL OSRC-17: Establish a countywide park and trail system which meets future recreational 
needs of the County’s residents while protecting agricultural uses. The emphasis of the trail 
system should be near urban areas and on public lands. 

Policy OSRC-17d: The trails on Figure OSRC-3 [in the Sonoma County General Plan 2020] 
make up the County’s designated plan for trails. 

 Russian River Waterway Trail. The Russian River is a navigable waterway from 
Cloverdale to the coast and as such, public access is protected by Article [X], 
Section 2 of the California Constitution. This proposed waterway trail extends from 
the coast to Preston Bridge immediately north of Cloverdale. 

The Fish Flow Project would be consistent with the Mendocino County and Sonoma County 
general plans. The Fish Flow Project would support the goals and policies listed above such as 
protect diverse recreational opportunities and they would not inhibit the goals to establish a 
county wide park and trail systems. Therefore, the Fish Flow Project would be consistent with 
Mendocino County General Plan Goal DE-15, and policies DE-176 and DE-183 and the 
Sonoma County General Plan 2020 Goal OSRC-17 and policy OSRC-17d listed above. 
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CHAPTER 4.6 Energy 

4.6.1 Introduction 
This chapter describes the existing conditions relating to energy within the area of the Proposed 
Project. Section 4.6.2, “Environmental Setting” describes the regional and project area 
environmental setting as it relates to energy resources. Section 4.6.3, “Regulatory Framework” 
details the federal, state, and local laws related to energy. Potential impacts to these resources 
resulting from the Proposed Project are analyzed in Section 4.6.4, “Impact Analysis” in 
accordance with the California Environmental Quality Act (CEQA) significance criteria (CEQA 
Guidelines, Appendix G) and mitigation measures are proposed that could reduce, eliminate, or 
avoid such impacts. 

Other impacts related to energy include those associated with greenhouse gas emissions 
(GHG) discussed in Chapter 4.8, Greenhouse Gas Emissions and Climate Change. 

4.6.2 Environmental Setting  

Sonoma County Water Agency Energy Programs 
As the water provider to more than 600,000 residents in Sonoma and Marin counties, operator 
of wastewater treatment facilities, manager of flood protection in many areas throughout 
Sonoma County, and generator of electric power, the Water Agency is one of the largest 
electricity users in Sonoma County. In response to its large carbon footprint, in 2006, the Water 
Agency began working to achieve a carbon-neutral electricity supply by the year 2015. 

Energy Policy and “Carbon Free Water” Campaign 
The Board of Directors adopted the Water Agency’s Energy Policy in March 2011, which sets 
the guidelines for the Water Agency’s energy-related projects and regional, collaborative 
innovations and lays the groundwork for a comprehensive program of water-use efficiency, 
system efficiency, and development and purchase of renewable energy sources.  

Energy use can be decreased by reducing demand for water and reducing the volume of 
wastewater generated. By increasing water conservation, the Water Agency can pump less 
water and wastewater and use less energy. Ongoing water conservation initiatives have helped 
reduce water deliveries throughout the region by approximately 20.7% since 2006 (Sonoma 
County Water Agency 2015). Water conservation initiatives include public awareness 
campaigns, programs targeting conversion to low water-use landscaping, and rebates and 
direct install programs for low water-use fixtures. 

The Water Agency also continues efforts to reduce energy use throughout the water system 
through the implementation of efficiency upgrades. Energy efficiency measures include 
replacing old electric motors and fine-tuning system operations. Additionally the Operations and 
Maintenance Building and Services Center were retrofitted with highly efficient heating, 

.
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ventilation and air conditioning (HVAC) supplied by ground-source and pond-loop heat pump 
systems which reduce HVAC energy use by 50 percent. 

In addition to reducing energy use through conservation and efficiency, the Water Agency 
pursued expansion of its energy production facilities. In 2006, the Water Agency initiated the 
installation of a 500kW photovoltaic system at its administrative building. 

The following year, another 500kW photovoltaic system was installed at the Airport-Larkfield-
Wikiup Sanitation Zone Treatment Plant and a 930 kW system was installed at the Sonoma 
Valley County Sanitation District Treatment Plant. In 2009, the Water Agency began using 
electricity generated by the existing hydroelectric facilities at Warm Springs Dam rather than 
selling it to Pacific Gas and Electric (PG&E) (Sonoma County Water Agency 2015). Two years 
later, the Water Agency contracted to use all of the electricity produced by the 2005 Landfill Gas 
Power Plant, approximately 3 MW (Sonoma County Waste Management District 2016). The 
Water Agency is actively planning additional photovoltaic systems, including up to 12.5 MW of 
floating solar on recycled water storage ponds. The majority of the power produced by this 
network of floating solar will be purchased by Sonoma Clean Power, reducing emissions for the 
region as a whole (Sonoma County Water Agency 2015). 

Additionally, in 2015, the Water Agency contracted to procure 100 percent of its electricity 
needs through renewable and carbon-free resources such as hydroelectric and landfill gas from 
the Power and Water Resources Pooling Authority (PWRPA), geothermal from Sonoma Clean 
Power (SCP) and its own solar photovoltaic sources, achieving a carbon neutral electricity 
supply for all its power accounts, including its water supply system, wastewater systems, and 
buildings. Figure 4.6.1 illustrates energy sources for Water Agency operations in 2015 (Sonoma 
County Water Agency 2016). 

 

Figure 4.6.1. Sonoma County Water Agency Electric Energy Sources, 2015 (Source: SCWA 2015) 
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Hydroelectric Facilities at Warm Springs Dam 
A hydroelectric turbine was installed in Warm Springs Dam in the late 1980s, a few years after 
the dam was completed. The turbine is capable of generating 2.6 MW but generally averages 
approximately 1.3 MW. Energy production varies according to the flow of water through the 
dam. Average annual energy production totals approximately 13.55 Gigawatt hours (GWh). The 
Water Agency collaborates with the U.S. Army Corps of Engineers in the operation of the 
hydroelectric facility at the dam (SCWA 2016). Prior to 2009, electricity produced at the dam 
was sold to Pacific Gas & Electric. Starting in 2009, however, the Water Agency began selling 
this hydroelectricity to PWRPA and, thereby, contributing it to the pool of renewable energy 
provided by PWRPA for Water Agency operations (Roberts March 7, 2016).   

Hydroelectric Facilities at Coyote Valley Dam 
The Lake Mendocino Hydroelectric Plant was completed in 1986 (National Marine Fisheries 
Service September 24, 2008), nearly three decades after the completion of Coyote Valley Dam 
in 1958 (U.S. Army Corps of Engineers site updated 23 Feb 2015). The hydroelectric facility 
became dormant in 1998 due to various design and operational restrictions but was upgraded 
with more modern equipment (Source California Energy Services 2016) and became 
operational again in 2007 (Grandi, Mel pers. comm. June 28, 2016 n.d.). Owned and operated 
by the City of Ukiah, the powerhouse can generate up to 3.5 MW with two turbine/generator 
units, with capacities of 2.5 and 1 MW. The power plant has a maximum flowrate of 450-500 cfs 
and can generate power for a maximum release of 1,500 cfs without a significant reduction in 
power generation from Coyote Valley Dam. All water diverted by the power plant is returned to 
the river immediately downstream of the power plant (Bond June 10, 2016). The facility 
operates under a 50-year license issued by the Federal Energy Regulatory Commission (FERC) 
on April 1, 1982 (National Marine Fisheries Service September 24, 2008).  

The City of Ukiah is a member of the Northern California Power Agency (NCPA), a joint powers 
agency which owns and operates various power generation plants and provides power to its 
members. In conjunction with the other NCPA members, the City of Ukiah’s Electric Department 
co-owns generation plants throughout Northern California and, through that ownership, 
approximately 57 percent of the energy Ukiah supplied in 2014 was carbon free. These carbon 
free generation plants include geothermal plants, the Calaveras Hydro Project, and 
hydroelectric power contracts with the Western Area Power Administration. The hydroelectric 
facility at Coyote Valley Dam supplements the City’s energy resources with renewable energy. 
The plant’s electricity is routed directly into the City’s power distribution system and is not 
restricted by transmission congestion or high voltage line restrictions. Rather, power output is 
determined by minimum instream flow requirements as well as water supply and flood control 
needs (Grandi, Mel. pers. comm. July 6, 2016 n.d.). Approximately 50 percent of NCPA power 
is supplied by sources that do not emit GHGs (Northern California Power Agency 2016). 

Sonoma Clean Power 
In 2011, the Water Agency Board of Directors directed Water Agency staff to investigate forming 
a community choice aggregation entity in response to Sonoma County’s desire for local 
autonomy, lower rates and cleaner power. In 2012, a joint powers authority was approved by 
the Board, and Sonoma Clean Power (SCP) was launched. SCP is the new, locally controlled 
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electricity provider in Sonoma County that provides the option of using power generated by 
renewable sources at competitive rates. SCP offers an “EverGreen” electricity purchase 
program which allows customers to choose 100% renewable energy from local geothermal 
sources. Approximately 37 percent of power provided by Sonoma Clean Power’s default 
service, CleanStart, originates from renewable sources like geothermal, wind and biomass. This 
power remains competitively priced compared to power available through PG&E.  

Electric Vehicles Fleet  
The Water Agency is part of a Bay Area coalition receiving funding for fleet electric vehicles and 
charging infrastructure through the Local Government Electric Vehicle Fleet Demonstration 
Project, a Metropolitan Transportation Commission grant project. Currently, the Water Agency 
has nearly 30 hybrid, plug-in hybrid and electric vehicles, which comprise almost 20 percent of 
the Water Agency’s fleet. 

Legislative Efforts  
The Water Agency actively advocates and works with other cities and counties across the 
country to generate state and federal support for renewable energy, energy efficiency and 
sustainable resource management programs. 

Applied Solutions  
The Water Agency is a founding member of Applied Solutions, a non-profit organization that 
provides a shared forum for local governments to advance local and regional energy 
independence, economic stability, job creation and resilient infrastructure systems. The group 
includes over 170 local government affiliates (Sonoma County Water Agency 2015). 

4.6.3 Regulatory Framework 

Federal  

The Energy Policy Act of 2005  
The Energy Policy Act of 2005, amended in 2009, addresses various types of energy 
production, including energy efficiency, renewable energy, oil and gas, coal, Tribal energy, 
nuclear matters and security, vehicles and motor fuels, including ethanol and biofuels, 
hydrogen, electricity, energy tax incentives, hydropower and geothermal energy, and climate 
change technology. One provision of the Act increases the amount of biofuel that must be mixed 
with gasoline sold in the United States (U.S. Environmental Protection Agency 2015). 

State  

2014 Integrated Energy Policy Report Update  
Senate Bill 1389 (Bowen, Chapter 568, Statutes of 2002) requires the California Energy 
Commission (CEC) to prepare a biennial report discussing California’s electricity, natural gas, 
and transportation fuel sectors. The report also provides policy recommendations to conserve 
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resources; protect the environment; ensure reliable, secure, and diverse energy supplies; 
enhance the state’s economy; and protect public health and safety (Public Resources Code 
25301a). The report highlights vehicle use as a major contributor to air pollution, such as NOx, 
and climate change and discusses the Alternative and Renewable Fuel and Vehicle Technology 
Program (ARFVTP), created by Assembly Bill 118 (Nunez, Chapter 750, Statutes of 2007) and 
recently extended to 2024 with the passage of Assembly Bill 8 (Perea, Chapter 401, Statutes of 
2013). The ARFVTP authorizes the CEC to develop and deploy alternative and renewable fuels 
and advanced technologies for transportation to help meet California’s climate change goals. 
This program includes programs to support improved heavy-duty vehicle technologies that could 
reduce emissions related to construction and other similar activities (California Energy 
Commission 2015). 

Clean Energy and Pollution Reduction Act of 2015 
The Clean Energy and Pollution Reduction Act, signed into law in October of 2015 as Senate 
Bill No. 350, increases the target for the existing California Renewables Portfolio Standards 
(RPS) Program from 33 percent to 50 percent by December 31. 2020 (California Legislative 
Information 2016). The RPS Program, established in 2002 by Senate Bill 1078, requires 
investor-owned utilities (IOUs), electric service providers, and community choice aggregators to 
increase procurement from eligible renewable energy resources. The California Public Utilities 
Commission (CPUC) implements and administers RPS compliance rules while the California 
Energy Commission certifies eligible renewable energy resources as adopts regulations for the 
enforcement of RPS procurement requirements of Publicly Owned Utilities (POUs) (California 
Public Utilities Commission 2016). 

Local  

Mendocino County General Plan  
The Resource Management Element of Mendocino County General Plan includes several 
policies intended to promote renewable energy and energy efficiency, including: 

Policy RM-52: Identify, map and protect resources and areas that may provide 
opportunities for energy production, such as geothermal reserves and solar easements. 

Policy RM-54: Encourage research and development of distributed, renewable energy 
sources to meet current and increasing energy demands. 

Ukiah Valley Area Plan 
The County of Mendocino completed an area plan for the Ukiah Valley in August 2011. Section 
7, Energy and Air Quality includes the following goal, policy, and related implementation 
measure related to renewable energy: 

Implementation Measure EA1.1e: Preserve opportunities for development of 
renewable energy resources. Promote renewable energy. 
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City of Ukiah General Plan 
The City of Ukiah completed its current General Plan in 1995. Section IV.4, Energy, includes the 
following goal, policies, and implementation measures related to renewable energy: 

Goal EG-8: Manage existing energy resources to meet increased demands and explore 
the new use of new energy efficient technologies. 

Policy EG-8.1: Develop a load management program whereby existing electrical 
supplies can accommodate, to the extent, feasible, future growth and development. 

Sonoma County General Plan 2020 
The Open Space and Resource Conservation Element of the Sonoma County General Plan 
2020 contains goals and policies related to energy conservation and demand reduction as well 
as energy production and supply, including: 

GOAL OSRC-15: Contribute to the supply of energy in the County primarily by 
increased reliance on renewable energy sources. 

Objective OSRC-15.1: Increase the development of renewable energy and distributed 
energy generation systems and facilities for County operations. 

Policy OSRC-15b: Encourage and promote the development of renewable energy and 
distributed energy generation systems and facilities for County operations. 

4.6.4 Impact Analysis 
This section describes the impact analysis relating to energy resources for the Proposed 
Project. It describes the methods used to determine the impacts of the project and lists the 
thresholds used to conclude whether an impact would be significant. Measures to mitigate (i.e., 
avoid, minimize, rectify, reduce, eliminate, or compensate for) significant impacts accompany 
each impact discussion, where applicable. 

Methodology 
CEQA requires that EIRs discuss the potential energy impacts of projects, including avoiding or 
reducing inefficient, wasteful, and unnecessary consumption of energy (Public Resources Code 
section 21100(b)(3)). Appendix F: Energy Conservation of the State CEQA Guidelines states 
that the goal of conserving energy includes the wise and efficient use of energy. This goal may 
be achieved through: 

 Decreasing overall per capita consumption; 
 Decreasing reliance on fossil fuels such as natural gas and oil; and 
 Increasing reliance on renewable energy sources. 

The Water Agency’s Energy Policy, adopted by the Board of Directors in 2011 and described in 
section 4.6.2 Environmental Setting above, sets the goal of achieving a net carbon neutral 
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energy supply by 2015. Having achieved this goal, the Water Agency seeks to maintain this 
status. 

This energy analysis uses criteria adapted from the State CEQA Guidelines, Appendix F: 
Energy Conservation and from the Water Agency’s Energy Policy, which are identified below in 
“Significance Criteria.”  

Modeling 
Hydroelectric power production at Coyote Valley and Warm Springs dams was calculated 
ResSim modeling. Please refer to Appendix G for more information on the ResSim model and 
its results. For the Coyote Valley Dam facility, the model assumptions include:  

 Two generator units produce power, rated at 1 MW and 2.5 MW, respectively;  
 Generator output varies as a function of head behind the dam (i.e. depth of water) 

(Grandi, Mel pers. comm. June 28, 2016 n.d.); 
 Because there are two turbines, power production may continue at one turbine during 

maintenance of the other; 
 Power production occurs when releases are greater than 22 cfs and less than 1,500 cfs 

(Bond June 10, 2016); and 
 Maximum flow through the 1 MW unit is 116 cfs and 282 cfs through the 2.5 MW unit 

(United States Army Corps of Engineers, Sacramento District August 1986). 

Table 4.6-1. Power production values for the 1 MW generator unit in the hydroelectric facility at 
Coyote Valley Dam at varying head. 

CVD Power (kW) for 1  MW Unit 

   Head (feet) 

Flow (cfs)  80  85  90  95  100  105  110  115  120  125  130  135  140  145  150 

25  50  100  150  200  200  225  230  240  260  260  260  260  260  260  260 

40  100  150  200  250  250  275  280  290  310  310  310  310  310  310  310 

50  150  200  250  300  325  350  375  390  410  430  440  450  460  490  500 

60  240  290  340  390  410  430  460  490  510  530  550  570  590  610  630 

70  320  370  420  470  500  520  550  590  610  640  660  690  710  730  750 

80  400  450  500  550  580  610  640  690  710  745  770  800  830  860  880 

90  470  520  570  620  650  700  740  780  810  850  880  910  950  980  1010 

100  530  580  630  680  725  775  820  860  905  950  980  1020  1050  1100  1130 

110  550  600  650  700  770  830  880  940  970  1020  1060  1110  1150  1205  1240 

120  600  650  700  750  800  870  930  1000  1040  1090  1140  1190  1240  1280  1330 

130  520  570  620  670  720  790  850  920  960  1010  1060  1110  1160  1350  1420 
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Table 4.6-2. Power production values for the 2.5 MW generator unit in the hydroelectric facility at 
Coyote Valley Dam at varying head. 

CVD Power (kW) for 2.5  MW Unit 

   Head (feet) 

Flow (cfs)  80  85  90  95  100  105  110  115  120  125  130  135  140 

100  570  610  650  680  740  800  860  910  960  1000  1040  1090  1090 

120  650  690  730  760  820  880  940  990  1040  1080  1120  1170  1170 

140  810  850  890  920  990  1030  1090  1140  1190  1230  1270  1320  1320 

160  960  1000  1040  1070  1140  1200  1260  1320  1390  1450  1500  1550  1550 

180  1120  1160  1200  1230  1300  1370  1450  1520  1590  1670  1710  1790  1790 

200  1290  1330  1370  1400  1470  1550  1640  1710  1800  1880  1960  2010  2010 

220  1450  1490  1530  1560  1650  1730  1830  1900  2000  2090  2180  2250  2250 

240  1610  1650  1690  1720  1840  1910  2020  2110  2210  2300  2400  2500  2500 

260  1710  1750  1790  1820  1950  2060  2180  2270  2390  2495  2595  2680  2680 

280  1840  1880  1920  1950  2070  2190  2310  2440  2520  2700  2760  2860  2860 

300  1910  1950  1990  2020  2180  2300  2420  2550  2680  2800  2900  3000  3000 

 

For the Warm Springs Dam facility, the model assumptions include: 

 One generator unit produces power, rated at 2.6 MW; 
 Generator output varies as function of head behind the dam and flow through the 

turbine; 
 The turbine is shut down for maintenance for up to three days each March and 

September; 
 The turbine is capable of generating power for flows ranging from 60 to 190 cfs through 

the turbine, flows beyond 190 cfs do not generate additional power; and 
 Once outlet flows exceed 300 cfs, flow must bypass the turbine and no power is 

generated. 
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Table 4.6-3. Power Production values for the 2.6 MW generator unit in the hydroelectric facility at 
Warm Springs Dam at varying head. 

Warm Springs Dam Hydropower Turbine Efficiencies (%) 

   Head (feet) 

Flow (cfs)  140  160  180  200  220  240  260 

60  66.6  69.5  72.0  72.0  72.4  72.0  71.0 

70  75.8  78.0  78.4  77.8  76.6  76.2  75.7 

80  78.8  81.8  82.2  81.6  80.8  79.6  79.0 

90  80.7  88.4  84.5  83.8  83.0  82.2  81.5 

100  82.6  84.9  86.0  85.7  84.8  84.0  83.1 

110  84.4  86.4  86.6  87.6  86.6  85.6  84.7 

120  86.0  88.2  89.0  89.3  88.3  87.0  86.0 

130  87.5  89.8  90.5  90.8  90.1  88.6  87.5 

140  88.5  91.4  91.9  92.2  91.7  90.2  88.9 

150  88.8  92.0  92.8  93.0  92.7  91.5  90.0 

160  87.0  91.4  93.0  93.4  93.0  92.4  90.8 

170  0.0  87.0  91.7  92.6  92.8  92.5  91.0 

180  0.0  0.0  89.6  91.2  91.9  91.8  91.0 

190  0.0  0.0  0.0  89.5  90.4  90.8  90.6 

Significance Criteria 
Based on the State CEQA Guidelines, Appendix F: Energy Conservation and the Water 
Agency’s Energy Policy, the Proposed Project would have a significant energy resources impact 
if it would: 

 Substantially increase overall per capita consumption; 
 Result in the inefficient, wasteful, and unnecessary consumption of energy; 
 Substantially increase reliance on fossil fuels; 
 Conflict with existing energy policies and standards intended to protect the environment; 

or 
 Conflict with or impede the Water Agency’s ability to provide carbon-free water. 

 

Issues Not Discussed Further 

Substantially increase overall per capita consumption. 
Neither the Proposed Project, No Project 1 Alternative, nor the No Project 2 Alternative would 
increase per capita energy consumption because it would not change energy consumption for 
government or private entities. Therefore, this issue is not discussed further. 

Result in the inefficient, wasteful, and unnecessary consumption of energy. 
Neither the Proposed Project, No Project 1 Alternative, nor the No Project 2 Alternative would 
require the consumption of energy for construction-, operation-, or maintenance-related 
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activities. Consequently, energy cannot be used in an inefficient, wasteful, or unnecessary way 
and this issue is not discussed further. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential impacts associated within 
energy resources resulting from the Proposed Project. Impacts are summarized and 
categorized as either “less than significant,” “less than significant with mitigation,” or “significant 
and unavoidable.” 

Impact 4.6-1: The Fish Habitat Flows and Water Rights Project could substantially 
increase reliance on fossil fuels. (Less than Significant) 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore, would not require energy to implement.  

The Proposed Project would, however, alter the timing and volume of releases at two existing 
reservoirs, Lake Mendocino and Lake Sonoma, and, consequently, the timing and amount of 
power produced at their associated hydroelectric power production facilities.  

Coyote Valley Dam at Lake Mendocino 
Figures 4.6-2 and 4.6-3 below illustrate the average monthly power production and average 
annual power production at Lake Mendocino, respectively, under Baseline Conditions, No 
Project 1 and No Project 2 alternatives, as well as under the Proposed Project.  

Figure 4.6-2 Average monthly power production at Coyote Valley Dam, Lake Mendocino 

1400

1200

1000

800

600

400

200

0

Average Monthly Power Production at Coyote Valley Dam 

 (
M
W
h
)

h
o
u
rs

 
M
eg
aw

at
t

Baseline / No Project 1 No Project 2 Proposed Project



Energy 

 
Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.6-11  
 

 

Figure 4.6-3 Average annual power production at Coyote Valley Dam, Lake Mendocino  

At the Lake Mendocino Hydroelectric Plant, power production would be reduced during some 
portions of the year and increased during other times of the year. Specifically, power production 
would be reduced from March through September and increased from October through 
February under both the No Project 2 Alternative and the Proposed Project. Monthly power 
production would be the same as Baseline for the No Project 1 Alternative. Average annual 
power production would remain the same as Baseline under the No Project 1 Alternative (9,974 
MWh), but annual power production would be reduced by 4.1 percent under the No Project 2 
Alternative (9,390 MWh) and by 11.1 percent under the Proposed Project (8,705 MWh).  

While the NCPA meets the majority of the City of Ukiah’s power needs, which totaled 108,041 
MWh in 2014 (State of California 2016), energy produced at Coyote Valley Dam directly 
supplements the City of Ukiah’s power supply. As detailed in Table 4.6-4, the No Project 1 
Alternative would not affect the City of Ukiah’s energy supply. The reduction in energy supply 
resulting from the No Project 2 Alternative would represent 0.4 percent of the City of Ukiah’s 
total energy needs, and the reduction in energy supply resulting from the Proposed Project 
would represent 1.0 percent of the City of Ukiah’s energy needs.  

Average Annual Power Production at Coyote Valley Dam
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Table 4.6-4. Coyote Valley Dam energy supply changes as a resulting from the No Project 1 
Alternative, No Project 2 Alternative, and the Proposed Project for the City of Ukiah. 

 Average 
Annual Power 
Production at 
Coyote Valley 

Dam  

Reduction in 
Annual 
Power 

Production 
Below 

Reduction in 
Annual 
Power 

Production 
Below 

Portion of City of 
Ukiah’s Energy 

Supply*  
(Percent) 

Reduction in 
City of Ukiah’s 
Energy Supply* 

(Percent)  

(MWh) Baseline  
(MWh) 

Baseline  
 (Percent) 

Baseline 9,794 - - 9.1 -
No Project 1 9,794 0 0 9.1 0 
No Project 2 9,390 404 4.1 8.7 0.4 
Proposed Project 8,705 1,089 11.1 8.1 1.0 

 

*Using the City of Ukiah’s 2014 energy demands (State of California 2016). 

The Proposed Project and No Project 2 Alternative would slightly reduce the amount of 
hydroelectric energy available to the City of Ukiah. The additional need would be supplemented 
through existing agreements with the NCPA (Grandi, Mel. pers. comm. July 6, 2016 n.d.). 
Energy supplied through the NCPA is approximately 50 percent free of GHG emissions 
(Northern California Power Agency 2016). Approximately 62 percent of the City of Ukiah’s 
power supply was renewable and/or hydroelectric in origin in 2013 (California Energy 
Commission 2016) and 57 percent was renewable and/or hydroelectric in origin in 2014 
(California Energy Commission 2016). This reduction in renewable energy from 2013 to 2014 
was a result of the drought and associated reduction in hydroelectric power generation at 
Coyote Valley Dam and other NCPA hydroelectric facilities (Grandi, Mel. pers. comm. July 6, 
2016 n.d.). The electricity currently supplied by the Lake Mendocino Hydroelectric Plant is highly 
variable and may vary from approximately 3,000 MWh to 10,000 MWh in annual energy 
production depending on the water year (Grandi, Mel pers. comm. June 28, 2016 n.d.), which 
represents approximately 2.8 to 9.3 percent of the City of Ukiah’s electricity needs.  

The reduction in renewable energy production resulting from the No Project 2 Alternative and 
the Proposed Project would not result in a substantial increase in reliance on fossil fuels by the 
City of Ukiah because (1) the proportion of electricity supplied to the City of Ukiah by the Lake 
Mendocino Hydroelectric Facility is very small relative to other sources; (2) the energy supplied 
by the Lake Mendocino Hydroelectric Facility under the No Project 1 Alternative, No Project 2 
Alternative, and Proposed Project falls within the range of historic  production, which is highly 
variable and may decline to as little as 3,000 MWh (a reduction of nearly 60 percent below 
average annual production) in some years; and (3) the reduced hydroelectric production would 
be remedied through existing agreements with the NCPA, which supplies electricity that is 
approximately 50 percent free of GHG emissions. Therefore, this potential impact would be less 
than significant and no mitigation is required.  
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Warm Springs Dam at Lake Sonoma 
Figures 4.6-4 and 4.6-5 below illustrate the average monthly power production and average 
annual power production at Lake Sonoma under Baseline Conditions, No Project 1 and No 
Project 2 alternatives, as well as under the Proposed Project. 

* Calculations account for regular maintenance of the hydroelectric facility at Warm Springs Dam which, unlike the 
hydroelectric facility at Coyote Valley Dam, generates no power during maintenance activities for up to 3 days each 
March and September.  

Figure 4.6-4 Average Monthly Power Production at Warm Springs Dam, Lake Sonoma  

 

Figure 4.6-5 Average Annual Power Production at Warm Springs Dam, Lake Sonoma  
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At Lake Sonoma, while energy production would be slightly reduced in May and June under the 
Proposed Project, overall annual energy production would increase by 3.4 percent under the No 
Project 1 Alternative (456 MWh), 2.1 percent under the No Project 2 alternative (284 MWh), and 
0.8 percent under the Proposed Project (109 MWh). Therefore, neither the No Project 1 
Alternative, No Project 2 Alternative, nor Proposed Project would contribute to an increased 
reliance on fossil fuels and there would be no potential for impact and no mitigation is required.  

Russian River and Dry Creek 
No hydroelectric facilities exist on the Russian River or Dry Creek outside of the facilities located 
at Coyote Valley Dam and Warm Springs Dam, therefore neither No Project 1 Alternative, No 
Project 2 Alternative, nor Proposed Project would contribute to an increased reliance on fossil 
fuels there would be no potential for impact and no mitigation is required. 

Impact 4.6-2: The Fish Habitat Flows and Water Rights Project could conflict with 
existing energy policies and standards intended to protect the environment. (Less 
than Significant) 

As discussed in Impact 4.8-2 of Chapter 4.8, Greenhouse Gas Emissions and Climate Change, 
the City of Ukiah has approved an RPS Procurement Plan. According to this plan, the City of 
Ukiah must demonstrate that it is making reasonable progress toward ensuring that it meets the 
25 percent RPS target by 2016 and 33 percent by 2020. As of 2015, the City of Ukiah derives 
49 percent of the electricity it supplies from RPS-qualified renewable resources, consisting of 
geothermal power plants and small hydroelectric sources, including the Lake Mendocino 
Hydroelectric Plant (California Energy Commission 2016).  

Implementation of the No Project 1 Alternative would not alter hydroelectric power generation at 
the Lake Mendocino Hydroelectric Plant. Therefore, there would be no change to the City of 
Ukiah’s ability to meet its RPS Requirements and no impact is anticipated and no mitigation is 
required.  

Power production at the Lake Mendocino Hydroelectric Plant would be reduced from March 
through September under the No Project 2 Alternative and the Proposed Project, but would be 
increased during October through February. Average annual power production would be 
reduced by 4.1 percent under the No Project 2 Alternative and by 11.1 percent under the 
Proposed Project. This reduction represents 0.4 percent and 1 percent of the City of Ukiah’s 
annual electricity demand, respectively. Because the City of Ukiah has met and substantially 
exceeded its RPS requirements, and because the City of Ukiah has other options for attaining 
renewable power through its membership in the NCPA, the decrease in electricity generation at 
Coyote Valley Dam would not inhibit its ability to continue to meet its RPS requirements. 
Therefore, the potential impact would be less than significant and no mitigation is required. 

Impact 4.6-3: The Fish Habitat Flows and Water Rights Project could conflict with 
or impede the Water Agency’s ability to provide carbon-free water. (No Impact) 

While the hydroelectric facility at Coyote Valley Dam does not supply electricity to the Water 
Agency, the hydroelectric facility at Warm Springs Dam provided approximately 27 percent of 
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the Water Agency’s energy in 2015. The No Project 1 Alternative, No Project 2 Alternative, and 
Proposed Project would increase power production at Warm Springs Dam by 3.4, 2.1, and 0.8 
percent, respectively. Implementation of the Proposed Project or either alternative would slightly 
improve the Water Agency’s ability to provide carbon-free water, although not to a substantial 
degree. Additionally, because the Water Agency has other options for attaining renewable 
power through its membership in the PWRPA, any variation in electricity generation at the 
Warm Springs Dam hydroelectric facility would not impede the Water Agency’s ability to 
continue to meet its carbon free water goal. Therefore neither the No Project 1 Alternative, No 
Project 2 Alternative, nor the Proposed Project would conflict with or impede the Water 
Agency’s ability to provide carbon-free water. No impact is anticipated and no mitigation is 
required. 

4.6.5 General Plan Consistency 
The Proposed Project, No Project 1 Alternative, and No Project 2 Alternative would not 
negatively affect the hydroelectric facility at Coyote Valley Dam and would not conflict with 
efforts to promote renewable energy in Mendocino County or the City of Ukiah. Therefore, the 
Proposed Project and its alternatives would be consistent with Mendocino County General Plan 
Policy RM-52, Ukiah Valley Area Plan Implementation Measure EA1.1e, and City of Ukiah 
General Plan Goal EG-8 and Policy EG-8.1 listed above in Section 4.6.3 Regulatory 
Framework. 

The Proposed Project, No Project 1 Alternative, and No Project 2 Alternative would not 
negatively affect the hydroelectric facility at Warm Springs Dam and would not conflict with 
efforts to promote renewable energy in Sonoma County. Therefore, the Proposed Project and 
its alternatives would be consistent with Sonoma County General Plan 2020 Goal OSRC-15, 
Objective OSRC-15.1, and Policy OSRC-15b listed above in Section 4.6.3 Regulatory 
Framework. 
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CHAPTER 4.7  Cultural Resources 
4.7.1 Introduction 
This chapter describes the existing cultural resources within the area of the Proposed Project. 
Section 4.7.2, “Environmental Setting” describes the regional and project area environmental 
setting as it relates to cultural resources, with a focus on prehistoric and ethnographic Native 
American archaeological sites, historic-period archaeological sites, historic-period buildings and 
structures, and elements or areas of the natural landscape that have traditional cultural 
significance. Section 4.7.3, “Regulatory Framework” details the federal, state, and local laws 
related to cultural resources. Potential impacts to these resources resulting from the Proposed 
Project are analyzed in Section 4.7.4, “Impact Analysis” in accordance with the California 
Environmental Quality Act (CEQA) significance criteria (CEQA Guidelines, Appendix G) and 
mitigation measures are proposed that could reduce, eliminate, or avoid such impacts. 

4.7.2 Environmental Setting 
As stated in Chapter 3, Background and Project Description, the Proposed Project’s changes in 
hydrologic index and minimum instream flow requirements would take place along the length of 
the Russian River from Coyote Valley Dam at Lake Mendocino to the Pacific Ocean and along 
the length of Dry Creek from Warm Springs Dam at Lake Sonoma to its confluence with the 
Russian River. These changes would also affect water surface elevations at these reservoirs. 
Therefore, for the purposes of cultural resources analysis, the project area is considered to 
include Lake Mendocino, the Russian River downstream from Coyote Valley Dam, Lake 
Sonoma, Dry Creek downstream of Warm Springs Dam, and a one-eighth mile buffer around 
these features (Figure 4.7-1).  

Paleontological Resources 
Paleontological resources are defined as fossilized remains of plants, animals, and other 
organisms. Paleontological remains are fairly common in some areas of Mendocino and 
Sonoma counties. Within Mendocino County, known paleontological occur most often in the 
coastal areas (County of Mendocino September 2008). Within Sonoma County, paleontological 
remains have been primarily recovered from the following geologic formations (PRMD 2006): 

• Franciscan complex (Jurassic), which covers much of the northern part of the county;
• Wilson Grove Formation (Miocene-Pliocene), which is primarily located in western

Sonoma County; and
• Sonoma Volcanics (Miocene-Pliocene), which is the formation of the Sonoma Mountains

and the Sonoma/Napa Mountains.

As described in Chapter 4.1, Hydrology, geology for much of the project area consists of alluvial 
soils and river-channel deposits. Alluvium depth ranges with bedrock depth, but generally 
extends from 25 to 75 feet in depth in the middle and upper Russian River areas to up to 300 
feet deep at the mouth of the river. Dry Creek alluvial soils

.
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reach a depth of up to 60 feet (Cardwell, G.T. in cooperation with the California Department of 
Water Resources 1965). These deposits are relatively young, from the Holocene epoch (11,700 
years ago to present). However, in locations where the Russian River narrows, and around 
Lake Mendocino and Lake Sonoma, the geology consists of Franciscan formation, undivided 
Cretaceous marine deposits, lower Cretaceous marine deposits, and ultrabasic intrusive rocks. 
All of these were formed during the Mesozoic era (66 to 252 million years ago) (Barrow, An 
Archival Study for the Fish Habitat Flows and Water Rights Project Mendocino and Sonoma 
Counties, California 2016). 

A search of the University of California Museum of Paleontology (UCMP) collections database 
identified that paleontological resources have been discovered in Mendocino and Sonoma 
counties, but not in the project area. 

Prehistoric Context 
Archaeological evidence indicates that human occupation of California began at least 11,000 
years ago. Early occupants appear to have had an economy based largely on hunting, with 
limited exchange, and social structures based on the extended family unit. Later, milling 
technology and an inferred acorn economy were introduced. This diversification of economy 
appears to have arisen along with the development of sedentism and population growth and 
expansion. Sociopolitical complexity and status distinctions based on wealth are also 
observable in the archaeological record, as evidenced by an increased range and distribution of 
trade goods (e.g., shell beads, obsidian tool stone), which are possible indicators of both status 
and increasingly complex exchange systems (Barrow and Caskey 2015). 

In the regions north of the San Francisco Bay that became Sonoma, Marin and Mendocino 
counties, Pomo, Wappo, and Coast Miwok (California Indian Library Collections 2015) settled in 
village communities. Members of these nations lived in tribal groups made up of numerous 
autonomous village communities or tribelets. Within these tribelets were one or two central 
villages that were surrounded by up to a dozen smaller outlying villages. The tribelet occupied a 
specific tract of land and often spoke a distinct dialect. North San Francisco Bay tribelets 
followed a hunting and gathering subsistence pattern, with acorns providing a year-round food 
staple. They maintained permanent winter villages and set up temporary outlying camps during 
the summer to gather seasonal resources. 

Pomo 
The Pomo are one of the best-known aboriginal groups in California. Pomo settlements were 
distributed throughout nearly the entire Russian River watershed, but were most concentrated in 
the Russian River valley. 

Northern Pomos inhabited present-day Mendocino County, extending from Cleone on the coast, 
east across the Coast Range to the Laytonville area, and south to Ukiah and the valley in which 
Lake Mendocino is now located. Their territory included the upper reaches of the Russian River 
watershed. The valleys and foothills they inhabited contained abundant resources and had a 
mild climate. 



Cultural Resources 

Fish Habitat Flows  Draft EIR 
and Water Rights Project 4.7-4  
 

The Central Pomo occupied the area from the mouth of the Navarro River, south to Gualala, 
west to Cloverdale and north to Ukiah. 

The Kashaya Pomo (Southwestern Pomo) occupied most of Sonoma County. The Kashaya 
territory consisted primarily of rocky coastline and redwood forest from Stewarts Point south to 
Jenner. Their territory included the mouth of the Russian River and the Austin Creek drainage 
area. Shellfish, sea mammals, and salmon were major resources. Village sites were situated 
along the coast and on inland ridges. 

The Southern Pomo occupied the Russian River drainage south of the Mendocino-Sonoma 
county line near Cloverdale south to Santa Rosa and Cotati (Kroeber 1970). 

Lake Sonoma and the Dry Creek-Warm Springs Valleys Archaeological District 
Evidence suggests that the Lake Sonoma area was occupied by around 3000 B.C., or earlier. 
The 5000 years of Native American occupation is generally split into three periods that are 
defined by milestones in culture and technology. The Skaggs Phase (3000 B.C. to 500 B.C.) 
included the use of heavy handstones and millingstones, likely used to grind seeds; large 
projectile points, indicating the use of spears; and the atlatl, a dart thrower, rather than the bow 
and arrow. Stone tools of this phase were made from locally available chert. The Dry Creek 
Phase (500 B.C to A.D. 1,300) is typified by a large population increase and the emergence of 
the bowl and pestle, indicating a shift to an acorn-based diet. Points of this period were made 
almost exclusively from imported obsidian rather than chert, indicating the growth of trade in the 
region. The Smith Phase (A.D. 1300 to early 1800s) includes the development of the bow and 
arrow, making hunting much more effective; the hopper mortar, a more effective mortar for 
processing acorns which included a basket without a bottom placed on a flat stone mortar; and 
the clam disc bead, used for currency throughout north-centeral California further indicating the 
extensive trade of goods (Praetzellis, Praetzillis and Stewart 1986).  

In anticipation of the filling of Lake Sonoma, the Dry Creek area was studied intensively from 
1974 to 1984 by archaeologists, cultural anthropologists, architectural historians, 
ethnobotanists, historians, and Native American traditional scholars. In 1977, the Dry Creek-
Warm Springs Valley Archaeological District was formed, which includes over 87,500 acres 
(NPS 2016) and extends south into Dry Creek Valley to Lytton Springs Road. The 
archaeological district includes 117 prehistoric, historic, and ethnobotanical sites ranging 
significantly in size, type, and age (Praetzellis, Praetzillis and Stewart 1986). 

Wappo 
The Wappo occupied an area north of the Coast Miwok and east of the Pomo, mainly in 
present-day Napa County, but including portions of northeastern Sonoma County. Their territory 
extended to Middletown in Lake County, east to the divide separating the Napa Valley from the 
Berryessa Valley, west to include portions of the Geyser's area, and south to the headwaters of 
Sonoma Creek and the upper Napa River. The Alexander Valley between Healdsburg and 
Geyserville was taken by the Wappo from the Southern Pomo around 1830. While the majority 
of Wappo territory was mountainous, most settlements were located in valleys. 
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There are few specific descriptions of Wappo customs. All accounts suggest that Wappo 
customs were similar to those of the Pomo; for example, both tribes cremated their dead and 
the few examples of Wappo handiwork that have been preserved in collections are very similar 
to Pomo wares (Kroeber 1970). 

Historical Context 
Many researchers believe 1579 was the year Sir Francis Drake established a fort in the Point 
Reyes area. The first European contact in Sonoma County came much later, in the fall of 1775, 
when the Spanish explorer Juan Francisco de la Bodega landed his schooner "Sonora" in what 
is now Bodega Bay (Kent G. Lightfoot 1991). By the end of the eighteenth century, trade goods 
were arriving from San Francisco's mission and presidio. By 1817, a mission was established at 
San Rafael and in 1823 the Mission San Francisco de Solano was established at Sonoma 
(Hansen and Miller 1962). 

Russian settlers arrived at Bodega Bay in 1809 and established Fort Ross in 1812 in Kashaya 
territory just north of Jenner. Many Pomos learned to speak Russian, adopted Russian religion, 
and occasionally intermarried with the Russian settlers. In 1839, Fort Ross was determined to 
be economically infeasible for the Russians and the process for abandoning the fort began 
(Hansen and Miller 1962). 

Hispanic settlement of California began in 1769 with the establishment of two missions in San 
Diego. Mexican independence from Spain in 1821 marked the beginning of the Mexican period 
in California. When the Mexican government secularized the missions in 1833, the government 
awarded much of the land as land grants. In 1846, the United States-Mexican War began as the 
United States sought to expand its boundaries to the Pacific coast. In 1848, the Treaty of 
Guadalupe Hidalgo transferred California from Mexico to the United States (California 
Department of Parks and Recreation Department of Historic Preservation December 1998). 

Prior to 1848, the lands upon which the project area lies were primarily divided into Spanish and 
Mexican land grants given to various settlers by the Spanish and later Mexican governments. 
The land grants that the project area enter into are the Bodega, Molinos, Muniz, Rincon de 
Musalacon, Sanel, Sotoyome, Tzabaco, and the Yokaya. 

After 1848 when California was taken over by the Americans, land was further divided into 
“public land” and given or sold as Homesteads to settlers. In addition, many of the settlers to 
California squatted on former Spanish and Mexican land grants and these lands were divided 
further (Barrow, An Archival Study for the Fish Habitat Flows and Water Rights Project 
Mendocino and Sonoma Counties, California 2016). 

Sonoma County was one of the original 27 counties in California. The county seat was originally 
located at Sonoma in 1850, where it remained until 1854 when it was moved to Santa Rosa. 
The name "Sonoma" reportedly was derived from a Native American chief baptized by mission 
fathers in 1824. 

Agriculture quickly became an integral part of Sonoma County’s economy. Potatoes were one of 
the earliest and most successfully grown crops in Sonoma County. By the 1850s, Sonoma 
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County potato farmers were out-producing farmers in every other county in California. Wheat, 
oat, corn, and barley produced in the region were being shipped by the ton from San Francisco 
to nations around the world. By the 1860s, a wine industry was established in the Sonoma 
Valley with assorted vines imported from Europe. Dairy and beef ranches surrounding the town 
of Santa Rosa also prospered. 

Steamboats were used to transport products from farms, ranches, and mills, to the cities and 
ports of San Francisco Bay. Steamer ports were established at Bodega Bay, Petaluma, and 
Sonoma. Overland transportation gradually emerged. Early overland transportation consisted of 
horse or mule, stagecoach, or foot travel. Gradually, stagecoach lines were extended to Santa 
Rosa and Healdsburg. By the end of 1870, a railroad line from Petaluma to Santa Rosa was 
completed; and by 1877, a narrow gauge line from Sausalito to Cazadero was complete. As 
transportation developed, towns across the county emerged around train depots and 
stagecoach crossroads (Hansen and Miller 1962). 

The project area remained relatively rural into the 20th century. Vacation resorts were 
developed along the Russian River at around the turn of the century and Santa Rosa grew 
significantly. The poultry industry, orchards, fruit processing, and hops production were 
important in Sonoma County until World War II. During this time, State Highway 101 
transformed from the historic Redwood Highway built for wagons to a major freeway and 
significant development occurred along this transportation corridor (Hurley October 15, 2013).  

Cultural Resources Studies Performed 

Native American Contact 
The State of California’s Native American Heritage Commission, Coyote Valley Band of Pomo 
Indians, Cloverdale Rancheria of Pomo Indians, Dry Creek Rancheria of Pomo Indians, the 
Federated Indians of Graton Rancheria, Guideville Band of Pomo Indians, Hopland Band of 
Pomo Indians, Lytton Rancheria of California, Middletown Rancheria of Pomo Indians, the 
Mishewal-Wappo Tribe of Alexander Valley, Pinoleville Pomo Nation, and Stewarts Point 
Rancheria were contacted in writing during the Cultural Resources Study for the Proposed 
Project. A log of contact efforts is provided at the end of the cultural resources report included in 
Appendix D. 

Archival Study Methodology 
The Water Agency hired Tom Origer & Associates to perform an archival study of the project 
area including a one-eighth mile buffer around Lake Mendocino, Lake Sonoma, the Russian 
River downstream of Coyote Valley Dam, and Dry Creek downstream of Warm Springs Dam. 
The project area was subject to a record search at the Northwest Information Center (NWIC), 
Sonoma State University, Rohnert Park. Archival research included examination of the library 
and project files at Tom Origer & Associates. A review (NWIC File No. 15-1481) was completed 
of the archaeological site base maps and records, survey reports, and other materials on file at 
the NWIC. Sources of information included but were not limited to the current listings of 
properties on the National Register of Historic Places, California Historical Landmarks, 
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California Register of Historical Resources, and California Points of Historical Interest as listed 
in the Office of Historic Preservation’s Historic Property Directory. 

The Office of Historic Preservation has determined that structures in excess of 45 years of age 
should be considered potentially important historical resources, and former building and 
structure locations could be potentially important historic archaeological sites. Archival research 
included an examination of historical maps to gain insight into the nature and extent of historical 
development in the general vicinity, and especially within the project area. Maps ranged from 
hand-drawn maps of the 1800s (e.g., GLO) to topographic maps issued by the United States 
Geological Survey (USGS) and the United States Army Corps of Engineers (USACE). 

In addition, ethnographic literature that describes appropriate Native American groups, county 
histories, and other primary and secondary sources were reviewed. Sources reviewed are listed 
in the "Materials Consulted" section of the cultural resources report included in Appendix D. 

A paleontological database records check request was made to the University of California's 
Museum of Paleontology (UCMP). 

Archival Study Findings 
Much of the project area had been subject to prior cultural resources studies. These studies 
have resulted in the finding of 262 cultural resources within one-eighth mile of the Russian 
River, Dry Creek, Lake Sonoma, and Lake Mendocino, including 63 ethnographic sites and 203 
local, state, or federally recognized historic properties within the project area1. Ethnographic 
resources include midden, lithic scatter, ethnographic villages, sweathouse pits, petroglyphs, 
and other resources. Historic resources include buildings, homesteads, trash scatter, bridges, 
and other structures.   

These sites are listed in Table 4.7-1 below. 

No paleontological resources have been found within the project area. 

                                                 
1 Four sites are listed as having both historic and prehistoric importance. 
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Table 4.7-1. Cultural resources located within one-eighth mile of the project area, including the 
Russian River, Dry Creek, Lake Mendocino, and Lake Sonoma. 

Site Designation* Site Type 

C-90 Prehistoric - Midden 

C-91 Prehistoric - Midden 

C-1422 Historical 

C-1423 Historical 

C-1426 Historical 

C-1429 Historical 

C-1432 Historical 

C-1436 Historical 

C-1439 Historical 

C-1441 Historical 

C-1443 Historical 

C-1447 Historical 

C-1448 Historical 

C-1449 Historical 

C-1450 Historical 

P-23-000519 Prehistoric - Midden 

P-23-000794 Prehistoric - Midden 

P-23-000795 Prehistoric - Lithic Scatter 

P-23-000800 Prehistoric/Historical - ethnographic village  

P-23-000811 Prehistoric/Historical - ethnographic village  

P-23-001051 Historical - Buildings and Trash Deposit 

P-23-001067 Historical - Native American Rancheria 

P-23-001068 Historical - Trash Debris and Foundations 

P-23-001069 Historical - Building remains 

P-23-001644 Prehistoric - Petroglyphs 

P-23-001645** Prehistoric - Midden 
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Site Designation* Site Type 

P-23-001707 Prehistoric - Midden 

P-23-001708 Historical - Homestead 

P-23-001749 Prehistoric - Lithic concentration 

P-23-001949** Prehistoric - Midden 

P-23-002114 Prehistoric - Midden 

P-23-002115 Prehistoric - Housepits and Lithic Scatter 

P-23-002890 Prehistoric - Sweathouse Pit 

P-23-002898 Prehistoric - Midden 

P-23-002934 Prehistoric - Midden 

P-23-002935 Prehistoric - Village 

P-23-002936 Prehistoric - Village 

P-23-002937 Prehistoric - Village 

P-23-002941 Historical - Coyote Valley Rancheria 

P-23-002942 Prehistoric - Village 

P-23-002944 Prehistoric - Village 

P-23-002945 Prehistoric - Village 

P-23-002948 Prehistoric - Village 

P-23-002949 Prehistoric - Village 

P-23-002950 Prehistoric - Village 

P-23-002951 Prehistoric - Village 

P-23-003061 Prehistoric - Lithic Scatter 

P-23-003062 Prehistoric - Petroglyphs 

P-23-003667 Prehistoric - Lithic Scatter 

P-23-003670 Prehistoric - Isolate 

P-23-003671 Prehistoric - Isolate 

P-23-004009 Historical - Trash scatter 

P-23-004020 Historical - Trash scatter 

P-23-004021 Historical - Buildings 
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Site Designation* Site Type 

P-23-004027 Prehistoric - Lithic Scatter 

P-23-005038 Historical - Trash Deposit 

P-23-005039 Historical - Structure 

P-23-005040 Historical - Structure 

P-23-005041 Historical - Cistern 

P-23-005042 Historical - Concrete foundation 

P-23-005043 Historical - Structure 

P-23-005044 Historical - Posts 

P-23-005045 Historical - Structure 

P-23-005046 Historical - Building 

P-23-005047 Historical - Trash Deposit and Road 

P-23-005048 Historical - Trash Deposit and Structure 

P-23-005284 Prehistoric - Ethnographic Site 

P-23-005329 Historical - Buried Midden 

P-23-005594 Prehistoric - Isolate 

P-23-005642 Prehistoric - Quarry 

P-49-000019 Historical - Mill 

P-49-000038 Historical - Duncans Mills Cemetery 

P-49-000328 Prehistoric/Historical - Ethnographic Site 

P-49-000506** Prehistoric - Midden 

P-49-000507** Prehistoric - Midden 

P-49-000513** Prehistoric - Midden 

P-49-000514** Prehistoric - Midden 

P-49-000516** Prehistoric - Midden 

P-49-000517** Prehistoric - Midden 

P-49-000518** Prehistoric - Midden 

P-49-000519** Prehistoric/Historical - description suppressed to protect prehistoric resources 

P-49-000520** Prehistoric - Midden 
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Site Designation* Site Type 

P-49-000521** Prehistoric - Midden 

P-49-000522** Prehistoric - Midden 

P-49-000523** Prehistoric - Midden 

P-49-000525** Prehistoric - Midden 

P-49-000526** Prehistoric - Hunting Blind 

P-49-000533** Prehistoric - Midden 

P-49-000535** Prehistoric - Petroglyphs 

P-49-000536** Prehistoric - Petroglyphs 

P-49-000537** Prehistoric - Midden 

P-49-000538** Prehistoric - Hunting Blinds 

P-49-000540** Prehistoric - Midden 

P-49-000541** Prehistoric - Lithic Scatter 

P-49-000543** Prehistoric - Midden 

P-49-000544** Prehistoric - Midden and Petroglyphs 

P-49-000546 Prehistoric - Lithic Scatter 

P-49-000547** Prehistoric - Midden 

P-49-000550** Prehistoric - Petroglyphs 

P-49-000551** Prehistoric - Housepit 

P-49-000552** Prehistoric/Historical - description suppressed to protect prehistoric resources 

P-49-000554** Prehistoric/Historical - description suppressed to protect prehistoric resources 

P-49-000557** Prehistoric - Lithic Scatter 

P-49-000558** Prehistoric - Midden 

P-49-000559** Prehistoric - Lithic Scatter 

P-49-000560** Prehistoric - Midden 

P-49-000561** Prehistoric/Historical - description suppressed to protect prehistoric resources 

P-49-000563** Prehistoric - Housepit and Petroglyphs 

P-49-000564** Prehistoric - Hunting Blind 

P-49-000565** Prehistoric - Midden 
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Site Designation* Site Type 

P-49-000569** Prehistoric - Midden 

P-49-000571** Prehistoric - Fire Pits 

P-49-000572** Prehistoric - Petroglyphs 

P-49-000573** Prehistoric - Midden 

P-49-000574** Prehistoric - Petroglyphs 

P-49-000576** Prehistoric - Reported ethnographic village; midden 

P-49-000577** Prehistoric - Reported ethnographic village; lithic scatter 

P-49-000579** Prehistoric - Lithic Scatter 

P-49-000580** Prehistoric - Lithic Scatter 

P-49-000582** Prehistoric - Reported ethnographic village; lithic scatter 

P-49-000585** Prehistoric - Lithic Scatter 

P-49-000588** Prehistoric - Reported ethnographic village; midden 

P-49-000590** Prehistoric - Lithic Scatter 

P-49-000591 Prehistoric - Lithic Scatter 

P-49-000593 Prehistoric - Lithic Scatter 

P-49-000596** Prehistoric - Lithic Scatter 

P-49-000600** Historical - Reported historic era, ethnographic village  

P-49-000794 Prehistoric - Midden 

P-49-001051** Prehistoric - Lithic Scatter 

P-49-001053** Historical - Homestead 

P-49-001054** Historical - Homestead 

P-49-001055** Historical - Homestead 

P-49-001056** Historical - Homestead 

P-49-001057** Historical - Homestead 

P-49-001059 Historical - Mine 

P-49-001060** Historical - Slate fragments, Feed bin 

P-49-001061** Historical - Trash Deposit 

P-49-001062** Historical - Mine 
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Site Designation* Site Type 

P-49-001063** Historical - Possible housesite 

P-49-001090 Historical - Possible housesite 

P-49-001091 Historical - Possible building remains 

P-49-001092** Historical - Homestead 

P-49-001096** Historical - Baxter Ranch 

P-49-001116 Prehistoric - Lithic Scatter 

P-49-001135 Historical - Home site 

P-49-001170 Historical - Trash deposit 

P-49-001171 Historical - Trash deposit 

P-49-001196 Prehistoric - Midden 

P-49-001197 Historical - L. Zanzi Winery 

P-49-001227 Historical - Native American Cemetery 

P-49-001238 Prehistoric - Petroglyphs 

P-49-001239 Prehistoric - Petroglyphs 

P-49-001440 Prehistoric - Lithic Scatter 

P-49-001517 Prehistoric - Lithic Scatter 

P-49-001802 Historical - Grave 

P-49-001818 Historical - Railroad segment 

P-49-001829 Prehistoric - Lithic Scatter 

P-49-001933 Historical - Breakwater 

P-49-002121 Prehistoric - Petroglyphs 

P-49-002149 Prehistoric - Midden 

P-49-002153 Prehistoric - Midden 

P-49-002299 Historical - Ranch 

P-49-002377 Prehistoric - Midden 

P-49-002486 Prehistoric - Lithic Scatter 

P-49-002517 Prehistoric - Lithic Scatter 

P-49-002699 Historical - Alexander Valley Road 
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Site Designation* Site Type 

P-49-002834 Historical - Railroad 

P-49-002865 Historical - Guerneville Bridge 

P-49-002866 Historical - Wohler Bridge 

P-49-002868 Historical - Hacienda Bridge 

P-49-002870 Historical - Lambert Bridge 

P-49-002891 Historical - Building complex 

P-49-002917 Historical - Cloverdale Bridge (20C-0002) 

P-49-003083 Historical - Building 

P-49-003084 Historical - Building 

P-49-003085 Historical - Building 

P-49-003214 Prehistoric - Lithic Scatter 

P-49-003215 Historical - Buildings 

P-49-003216 Prehistoric - Lithic Scatter 

P-49-003218 Prehistoric - Lithic Scatter 

P-49-003219 Prehistoric/Historical - description suppressed to protect prehistoric resources 

P-49-003562 Historical - Building 

P-49-003577 Historical - Building 

P-49-003587 Historical - Building 

P-49-003589 Historical - Building 

P-49-003590 Historical - Building 

P-49-003596 Historical - Building 

P-49-003597 Historical - Building 

P-49-003598 Historical - Building 

P-49-003599 Historical - Building 

P-49-003609 Historical - Building 

P-49-003611 Historical - Building 

P-49-003615 Historical - Building 

P-49-003616 Historical - Building 
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Site Designation* Site Type 

P-49-003617 Historical - Building 

P-49-003618 Historical - Building 

P-49-003620 Historical - Building 

P-49-003621 Historical - Building 

P-49-003622 Historical - Building 

P-49-003623 Historical - Building 

P-49-003624 Historical - Building 

P-49-003625 Historical - Building 

P-49-003626 Historical - Building 

P-49-003627 Historical - Building 

P-49-003628 Historical - Building 

P-49-003629 Historical - Building 

P-49-003630 Historical - Building 

P-49-003631 Historical - Building 

P-49-003632 Historical - Building 

P-49-003633 Historical - Building 

P-49-003634 Historical - Building 

P-49-003635 Historical - Building 

P-49-003636 Historical - Building 

P-49-003662 Historical - Building 

P-49-003663 Historical - Building 

P-49-003664 Historical - Building 

P-49-003665 Historical - Building 

P-49-003666 Historical - Building 

P-49-003667 Historical - Building 

P-49-003668 Historical - Building 

P-49-003669 Historical - Building 

P-49-003675 Historical - Building 
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Site Designation* Site Type 

P-49-003780 Historical - Trash deposit 

P-49-003806 Historical - Preston Lumber Company 

P-49-003807 Historical - Building 

P-49-003808 Historical - Building 

P-49-003809 Historical - Building 

P-49-003828 Historical - Building 

P-49-003974 Historical - Building 

P-49-003975 Historical - Building 

P-49-003979 Historical - Buildings 

P-49-003990 Historical - Building 

P-49-003991 Historical - Building 

P-49-003992 Historical - Building 

P-49-003993 Historical - Building 

P-49-003995 Historical - Buildings 

P-49-004001 Historical - Buildings 

P-49-004022 Historical - Buildings 

P-49-004086 Historical - Road 

P-49-004131 Historical - Building remains 

P-49-004236 Historical - Building 

P-49-004242 Historical - Icaria-Speranza Commune 

P-49-004288 Historical - Road 

P-49-004289 Historical - Road 

P-49-004290 Prehistoric - Quarry 

P-49-004291 Prehistoric - Quarry 

P-49-004292 Historical - Machinery 

P-49-004369 Historical - Transmission Line 

P-49-004447 Historical - Duncans Mills Historical District 

P-49-004449 Historical - Building 
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Site Designation* Site Type 

P-49-004454 Historical - Building 

P-49-004457 Historical - Building 

P-49-004458 Historical - Building 

P-49-004462 Historical - Building 

P-49-004522 Historical - Healdsburg Memorial Bridge 

P-49-004725 Prehistoric - Dry Creek-Warm Springs Valleys Archaeological District 

P-49-004795 Historical - Building 

P-49-004797 Historical - Building 

P-49-004844 Historical - Trash Deposit 

P-49-004845 Historical - Skaggs Springs Resort 

P-49-004846 Historical - Mining remains 

P-49-004847 Historical - Trash Deposit 
*C-sites are sites that have been reported to the Northwest Information Center but not formally recorded on DPR523 forms. C-sites 
include 23 in Mendocino County and 49 in Sonoma County. 
**Properties listed on OHP's Archaeological Determination of Eligibility list. 

Ethnobotanical Resources 
Traditional use of plants for food, medicine, basketry, and other uses continue to be an integral 
part of Pomo lifeways. While many species of plants were used by the Pomo, one of the most 
important plants was the basket sedge, Carex barbarae, the roots of which were stripped down 
to fine threads for use in basket making. Pomoan basketry has been recognized as being 
particularly exceptional. Other plants were also used for weaving baskets, including willow, 
hazel, and redbud. When Warm Springs Dam was constructed and the area upstream of the 
dam was inundated, several areas of sedge were transplanted to an ethnobotanical preserve 
downstream of the dam (Peri, Patterson and Goodrich 2nd printing, May 1983). Culturally 
significant plants in the vicinity of the project area listed in Table 4.7-2 (Peri, Patterson and 
Goodrich 2nd printing, May 1983). Section 4.4, Vegetation and Wildlife, of this EIR discusses 
the Proposed Project in relation to plant species. 
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Table 4.7-2. Culturally-Sensitive Plant Species to Pomo in the Project Area. 

Common Name Scientific Name Dry Creek and/or Cloverdale Pomo Usage 

Angelica, Woolly Angelica Angelica tomentosa  Food: Green shoots and immature flowers 
 eaten raw 

Medicinal: Tea from root used to treat fevers 
and colds, root scrapings smoked as 
treatment for colds and rubbed on body to 
treat pain 
Ceremonial: Root worn as protective talisman, 
root rubbed on body as purifier, scrapings 
smoked by native doctors 

Basket Sedge Carex barbarae Tools: Basketry 
Bay Laurel, California Bay Laurel, 
Pepperwood 

Umbellularia californica Food: Nuts eaten fresh or roasted and made 
into flour 
Medicinal: Leaves boiled and used externally 
for aches and pains, tea made from new 
shoots for colds, branches rubbed on body to 
keep sickness away, leaves used to treat 
headache, leaves boiled and used externally 
for rheumatism 
Ceremonial: Purification, leaves placed above 
door to deter sickness  
Tools: Burned nuts used cosmetically for 
eyebrows 

Blackberry Rubus ursinus 
R. vitifolius 

Food: Berries eaten fresh or dried 

Blue Elderberry Sambucus nigra ssp. caerulea Food: Berries eaten fresh or cooked  
Medicinal: Tea made from blossoms treats 
fever 
Tools: Musical instruments and game pieces 

Bulrush Scirpus and Schoenoplectus spp. Tools: Basketry 
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Common Name Scientific Name Dry Creek and/or Cloverdale Pomo Usage 

Buckeye, California buckeye, horse chestnut Aesculus californica Food: Nuts made into soup, mush, gruel  
Ceremonial: Sharpened branches used by 
bear doctors for slashing participants 
Tools: Wood used for fire drill 

Buckwheat Eriogonum spp. Food: Root used as diuretic 
Medicinal: Seeds used for pinole 

Beaked Hazelnut 
 

Corylus cornuta ssp. californica Food: Nuts dried in shell and eaten raw or 
roasted  
Tools: Basketry, bows, war clubs 

Black Oak Quercus kelloggii Food: Nuts made into soup, mush, and bread 
Tools: Leaves lined underground ovens 

Bluedicks, Brodiaea Brodiaea spp. Food: Corms eaten raw, parched, or dried, 
baked and eaten 

California Coffeeberry 
 

Frangula claifornica (JM93: Rhamnus 
californica) 

Medicinal: Tea for stomach troubles 

California Fescue Festuca californica Tools: Roofing material 
California Huckleberry Vaccinium ovatum Food: Berries eaten fresh or dried 
California Lomatium, Celery Weed Lomatium californicum Food: Green shoots and immature flowers 

eaten raw 
Medicinal: Tea from root used to treat fevers 
and colds, root scrapings smoked as 
treatment for colds and rubbed on body to 
treat pain 
Ceremonial: Root worn as protective talisman, 
root rubbed on body as purifier, scrapings 
smoked by native doctors 

California Maidenhair Fern Adiantum jordani Tools: Stem used as earring  
California Yerba Santa, Yerba Santa Eriodictyon californicum Medicinal: Leaves chewed for cough, mashed 

leaves on chest for respiratory ailments, tea 
made from leaves and green shoots for colds 
and other illnesses 

Canyon Live Oak Quercus chrysolepsis Food: Nuts made into soup, mush, and bread 
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Common Name Scientific Name Dry Creek and/or Cloverdale Pomo Usage 

Chain fern,  
Giant chain fern 

Woodwardia fimbriata Tools: Used to wrap acorn bread during 
baking 

Cleavers Bedstraw,  
Common bedstraw, 
Goosegrass 

Galium aparine Medicinal: Tea from entire plant used to treat 
diarrhea 

Clover Trifolium spp. Food: Leaves and flowers eaten fresh 
Coast Live Oak Quercus agrifolia Food: Nuts made into soup, mush, and bread 
Common Cattail Typha spp. Food: Tops, new roots, and shoots eaten 

immature stalk eaten raw 
raw; 

Common Mullein Verbascum thapsus Medicinal: Tea used as eye medicine 
Common Snowberry Symphoricarpos albus var. laevigatus Tools: Arrow shafts, broom 
Digger Pine Pinus sabiniana Food: Nuts eaten, pitch used as chewing gum 

Tools: Fuel, roots used in basketry 
Douglas Fir Pseudotsuga menziesii Food: Nuts eaten 

Tools: Burned gum used in tattooing 
Dove Weed Croton setigerus Tools: Leaves used as fish poison 
Fremont Cottonwood Populus fremontii Tools: Inner bark used to make cordage, 

limbs used as stakes for fish dams, trunks 
used to make dugout canoe, silky material 
from inside bard used for diapering 

Hairy Brackenfern, Western Brackenfern Pteridium equilinum var. pubescens Food: New fronds eaten raw  
Tools: Basketry  

Horehound, 
Common Horehound 

Marrubium vulgare Medicinal: Boiled leaves 
wash 

used to make a skin 

Horsetail  Equisetum spp. Tools: Stems used as sandpaper 
Indian Tobacco Nicotiana quadrivalvis Ceremonial: Leaves crushed, dried, and 

smoked; smoked during ceremonies; doctors 
smoked before treating patient 

Interior Live Oak Quercus wislizeni Food: Nuts made into soup, mush, and bread 
Kellogg’s Yampah, Yampah Perideridia kelloggii Tools: Roots and hairs made into a cylindrical 

brush 
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Common Name Scientific Name Dry Creek and/or Cloverdale Pomo Usage 

Madrone Arbutus menziesii Food: Berries parched and eaten or stored for 
winter 
Tools: Leaf used to call dear for hunting 

Manzanita Arctostaphylos spp. Food: Berries eaten fresh or dried, ground 
into flour for pinole, or used to make a drink 
Medicinal: Leaves used to make tea for 
stomach trouble, tea used externally to treat 
poison oak 
Ceremonial: Moth cocoons used for rattles 
Tools: Wood used to make war club, bull-
roarer, fish hook, harpoon, bow  

Mariposa Lilies Calochortus spp. Food: Corms eaten raw or parched 
Milkweed Asclepias spp. Tools: Twine 
Mugwort Artemisia douglasiana Medicinal: Tea used externally to treat sores 

and internally for diarrhea, leaves used 
externally for post-birth recovery for both 
mother and baby  
Ceremonial: Leaves rubbed on body for 
purification  
Tools: Doll-making, sweat-house thatching, 
mats 

Mulefat Baccharis salicifolia Tools: Shoots woven into fish dam or for 
B. glutinosa fishing pole 

Narrowlead Mule Ears, California 
Compassplant,  

Wyethia angustifolia Food: Stalks eaten raw before plant blooms in 
spring, seeds eaten in summer 
Medicinal: Tea made from root used 
externally to treat poison oak 

Oak Quercus spp. Food: Nuts made into soup, mush, and bread 
Tools: Hulls used as dye, acorns used as toys 

Oregon Ash Fraxinus latifolia Food: Caterpillars collected, roasted  
Oregon Oak Quercus garryana Food: Nuts made into soup, mush, and bread 

Tools: Wood used to make paddle for stirring 
food 
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Common Name Scientific Name Dry Creek and/or Cloverdale Pomo Usage 

Pacific Rush Juncus effusus ssp. pacificus Tools: Strings for hanging 
shaping and polishing 

clam shells during 

Poison Oak Rhus diversiloba Tools: Roots used in basketry, dyeing bulrush 
roots 

Ponderosa Pine Pinus ponderosa Food: Nuts eaten 
Redwood Sequoia sempervirens Tools: Ends 

meal 
of boughs used in leaching acorn 

Salmonberry Rubus spectabilis Food: Berries eaten fresh or dried 
Scrub Oak Quercus dumosa Food: Nuts made into soup, mush, and bread 
Shining Mule Ears, Coast Range Mule Ears, 
Smooth Mule Ears 

Wyethia glabra Food: Stalks eaten raw before plant blooms in 
spring, seeds eaten in summer 

Soap Plant, Soaproot Chlorogalum pomeridianum Tools: Soap, shampoo, baking, fish poison, 
basketry, adhesive 

Spicebush Calycanthus occidentalis Tools: Shoots used for arrow shafts 
Spreading Dogbane,  
Bitter Dogbane 

Apocynum androsaemifolium L. Tools: Twine 

Sticky Monkeyflower,  
Bush Monkeyflower 

Mimulus aurantiacus Medicinal: Tea made from leaves used 
medicine 

as eye 

Stinging Nettle, Hoary Nettle Urtica dioica L. ssp. holosericea Food: Young leaves boiled and eaten 
Medicinal: Used as a counter-irritant 

Sugar Pine Pinus lambertiana Food: Nuts eaten, sap collected and used as 
sugar 

Sunflower Helianthus spp. Food: Seeds partched and/or ground for 
pinole or meal 

Tanbark Oak, Tan Oak Lithocarpus densiflora Food: Nuts made into soup, mush, and bread 
Tools: Wood used to make ball for game 

Tarweed Madia spp., Centromadia spp., Holocarpha 
spp. 

Food: Seeds collected, parched, and ground 
for pinole 

Thimbleberry, Western thimbleberry Rubus parviflorus  Food: Berries easten fresh or dried 
Toyon, Christmas Berry Heteromeles arbutifolia Food: Berries baked or roasted and eaten 
Valley Oak Quercus lobata Food: Nuts made into soup, mush, and bread 
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Common Name Scientific Name Dry Creek and/or Cloverdale Pomo Usage 

Vinegar Weed Trichostema laxum Tools: Leaves stored with hides and furs to 
reduce odors 
Medicinal: Aromatic leaves used as deodorant 

Western Raspberry Rubus leucodermis Food: Berries eaten fresh or dried 
Western Redbud Cercis occidentalis Tools: Basketry 
Wild Grape, California Wild 
Grape 

Grape, California Vitis californica Food: Berries eaten when ripe 
Tools: Vines used as hoop for baby baskets, 
vines used as ropes withes for lashing log 
rafts, leaves used in baking acorn bread 

Wild Oat Avena fatua Food: Seeds parched and ground into meal or 
pinole 

Wild Strawberry Fragaria vesca ssp. californica Food: Berries eaten fresh 
Willows Salix spp. Tools: Used in construction of fish dams, 

dwelling and sweathouse frame, and for 
indoor acorn granary 

Willow, Arroyo Salix lasiolepis Tools: Shoots used in basketry, roots used for 
large twined baskets 

Willow, Sandbar Salix exigia Medicinal: Tea made from tender spring 
shoots used to treat diarrhea 
Tools: Shoots used in making baskets and 
fishtraps, shoots used in baby and acorn 
baskets 

Woodbalm, Pitcher Sage Lepechinia calycina Medicinal: Tea made from leaves used 
treating colds 

for 

Source:  Peri, David W., Scott M. Patterson, Jennie L. Goodrich. 1983. Ethnobotanical Mitigation, Warm Springs Dam – Lake Sonoma, California 
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4.7.3 Regulatory Framework 

Federal  
Archaeological and architectural resources (buildings and structures) are protected through the 
National Historic Preservation Act (NHPA) of 1966, as amended (16 USC 470f) and its 
implementing regulations, Protection of Historic Properties (36 CFR Part 800), the 
Archaeological and Historic Preservation Act of 1974, and the Archaeological Resources 
Protection Act of 1979. 

Prior to implementing an “undertaking” (e.g., issuing a federal permit), Section 106 of the NHPA 
requires federal agencies (e.g., U.S. Army Corps of Engineers) to consider the effects of the 
undertaking on historic properties and to afford the Advisory Council on Historic Preservation 
(ACHP) and the State Historic Preservation Officer (SHPO) a reasonable opportunity to 
comment on any undertaking that would adversely affect properties eligible for listing on the 
National Register of Historic Places (National Register). Section 101(d)(6)(A) of the NHPA 
allows properties of traditional religious and cultural importance to a tribe to be determined 
eligible for inclusion in the National Register. Under the NHPA, a find is significant if it meets the 
National Register listing criteria at 36 CFR 60.4, as stated below:  

The quality of significance in American history, architecture, archaeology, engineering, and 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 
location, design, setting, materials, workmanship, feeling, and association and:  

a.  That are associated with events that have made a significant contribution to the broad 
patterns of our history, or  

b.  That are associated with the lives of persons significant in our past, or  

c.  That embody the distinctive characteristics of a type, period, or method of construction, 
or that represent the work of a master, or that possess high artistic values, or that 
represent a significant and distinguishable entity whose components may lack individual 
distinction, or  

d.  That have yielded, or may be likely to yield, information important in prehistory or history.  

Federal review of projects is normally referred to as the Section 106 process. The Section 106 
process normally involves step-by-step procedures that are described in detail in the 
implementing regulations (36 CFR Part 800) and summarized here:  

1. Establish a federal undertaking;  

2. Delineate the Area of Potential Effects;  

3. Identify and evaluate historic properties in consultation with the SHPO and interested 
parties; 
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4. Assess the effects of the undertaking on properties that are eligible for inclusion in the 
National Register; 

5. Consult with the SHPO, other agencies, and interested parties to develop an agreement 
that addresses the treatment of historic properties and notify the Advisory Council on 
Historic Preservation; and 

6. Proceed with the project according to the conditions of the agreement. 

State 

National Historic Preservation Act  
The State of California implements the National Historic Preservation Act (NHPA) of 1966, as 
amended, through its statewide comprehensive cultural resource preservation programs. The 
California Office of Historic Preservation (OHP), an office of the California Department of Parks 
and Recreation, implements the policies of the NHPA on a statewide level. The OHP also 
maintains the California Historical Resources Inventory. The SHPO is an appointed official who 
implements historic preservation programs within the State’s jurisdiction.  

Assembly Bill 52 
Assembly Bill 52 (AB 52) was signed by Governor Brown on September 25, 2014, and creates a 
new category of environmental resources, “tribal cultural resources,” to be considered under 
CEQA. Tribal cultural resources are defined as either: 

 “sites, features, places, cultural landscapes, sacred places, and objects with cultural 
value to a California Native American tribe” that are included in the state register of 
historical resources or a local register of historical resources, or that are determined to 
be eligible for inclusion in the register; or 

 Resources determined by the CEQA lead agency to be significant based on the criteria 
for listing in the state register. 

The legislation applies to projects for which a Notice of Preparation (NOP), Notice of Mitigated 
Negative Declaration or Notice of Negative Declaration is filed on or after July 1, 20152. It 
requires that lead agencies provide notice to tribes in the geographic area of a Proposed Project 
if they have requested to be notified. The tribe may request consultation within 30 days of 
receipt of the notice. This consultation may include the type of environmental review appropriate 
for the project, the significance of tribal cultural resources and associated impacts, alternatives 
and mitigation (State of California 2014).  Tribes in the region were contacted in order to assess 
any concerns and the Water Agency is actively collaborating with tribal interests in portions of 
the project area on other aspects of Russian River Biological Opinion implementation (see 
Appendix D for contact list).California Public Resources Code and Health and Safety Code  

                                                 
2 The NOP for the Fish Flow Project was filed at the State Clearinghouse on September 29, 2010. 
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Several sections of the California Public Resources Code (PRC) protect cultural resources. 
Under Section 5097.5, “a person shall not knowingly and willfully excavate upon, or remove, 
destroy, injure, or deface, any historic or prehistoric ruins, burial grounds, archaeological or 
vertebrate paleontological site, including fossilized footprints, inscriptions made by human 
agency, rock art, or any other archaeological, paleontological, or historical feature, situated on 
public lands, except with the express permission of the public agency that has jurisdiction over 
the lands.” Violation of this section is a misdemeanor. Section 5097.98 states that if Native 
American remains are identified within a project area, the lead agency must work with the 
Native Americans most likely to be descended from the deceased to develop a plan for the 
preferred treatment of the human remains and any associated items. These procedures are also 
addressed in Section 15046.5 of the CEQA Guidelines. California Health and Safety Code 
Section 7050.5 prohibit disinterring, disturbing, or removing human remains from a location 
other than a dedicated cemetery. Section 30244 of the PRC requires reasonable mitigation for 
impacts on paleontological and archaeological resources that occur as a result of development 
on public lands.  

PRC Section 5024.1[a] states that the California Register of Historic Resources (California 
Register) is “an authoritative listing and guide to be used by state and local agencies, private 
groups, and citizens in identifying the existing historical resources of the state and to indicate 
which resources deserve to be protected, to the extent prudent and feasible, from substantial 
adverse change.” PRC Section 5024.1[b]) states that the criteria for eligibility to the California 
Register are based on National Register criteria, and that certain resources are determined by 
the statute to be automatically included in the California Register, including California properties 
formally eligible for or listed in the National Register.  

Title 14, Section 4307 of the California Code of Regulations also prohibits any person from 
removing, inuring, defacing or destroying any object of paleontological, archaeological or 
historical interest or value.  

The California Register of Historic Resources 
The California Register, created by State legislation in 1993, is an authoritative guide to 
California’s significant historical and archaeological resources to be used in identifying the 
existing historical resources of the state. The State Historical Resources Commission (SHRC) 
oversees the California Register program, which the State Office of Historic Preservation (OHP) 
administers. Sites listed or eligible for listing in the National Register of Historic Places, State 
Historical Landmarks (numbered 770 or higher), and California Points of Historical Interest are 
included in the California Register. Properties listed on the California Register may still be used, 
sold, transferred, altered or demolished as land use authority resides with local government. 
Listing may qualify the owner to utilize certain grants or other programs such as the Mills Act, a 
local property tax incentive for historic preservation (California Office of Historic Preservation, 
Department of Parks and Recreation 2002) 

California Environmental Quality Act  
CEQA, as codified in PRC Sections 21000 et seq. and implemented via the CEQA Guidelines 
(14 CCR § 15000 et seq.), is the principal statute governing the environmental review of 
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projects in the State. The CEQA Guidelines define a historical resource as: (1) a resource in the 
California Register; (2) a resource included in a local register of historical resources, as defined 
in PRC Section 5020.1(k) or identified as significant in a historical resource survey meeting the 
requirements of PRC Section 5024.1(g); or (3) any object, building, structure, site, area, place, 
record, or manuscript that a lead agency determines to be historically significant or significant in 
the architectural, engineering, scientific, economic, agricultural, educational, social, political, 
military, or cultural annals of California, provided the lead agency’s determination is supported 
by substantial evidence in light of the whole record.  

The California Register is “an authoritative listing and guide to be used by state and local 
agencies, private groups, and citizens in identifying the existing historical resources of the state 
and to indicate which resources deserve to be protected, to the extent prudent and feasible, 
from substantial adverse change” (PRC Section 5024.1[a]). The criteria for eligibility to the 
California Register are based on National Register criteria (PRC Section 5024.1[b]). Certain 
resources are determined by the statute to be automatically included in the California Register, 
including California properties formally eligible for or listed in the National Register.  

To be eligible for the California Register as a historical resource, a prehistoric or historic-period 
resource must be significant at the local, State, and/or federal level under one or more of the 
following criteria as identified in 14 CCR Section 4852(b):  

1. Is associated with events that have made a significant contribution to the broad patterns 
of California’s history and cultural heritage;  

2. Is associated with the lives of persons important in our past;  

3. Embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of an important creative individual, or possesses 
high artistic values; or,  

4. Has yielded, or may be likely to yield, information important in prehistory or history.  

For a resource to be eligible for the California Register, it must also retain enough integrity to be 
recognizable as a historical resource and to convey its significance. A resource that does not 
retain sufficient integrity to meet the National Register criteria may still be eligible for listing in 
the California Register.  

CEQA requires lead agencies to determine if a Proposed Project would have a significant effect 
on important archaeological resources, either historical resources or unique archaeological 
resources. If a lead agency determines that an archaeological site is a historical resource, the 
provisions of PRC Section 21084.1 and CEQA Guidelines Section 15064.5 would apply. If an 
archaeological site does not meet the CEQA Guidelines criteria for a historical resource, then 
the site may meet the threshold of PRC Section 21083 regarding unique archaeological 
resources. A unique archaeological resource is “an archaeological artifact, object, or site about 
which it can be clearly demonstrated that, without merely adding to the current body of 
knowledge, there is a high probability that it meets any of the following criteria:  
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1. Contains information needed to answer important scientific research questions and that 
there is a demonstrable public interest in that information.  

2. Has a special and particular quality such as being the oldest of its type or the best 
available example of its type.  

3. Is directly associated with a scientifically recognized important prehistoric or historic 
event or person [PRC Section 21083.2 (g)].”  

The CEQA Guidelines note that if a resource is neither a unique archaeological resource nor a 
historical resource, the effects of the project on that resource shall not be considered a 
significant effect on the environment (CEQA Guidelines Section 15064[c][4]). 

Local 

Boards and Commissions 

Mendocino County Archaeological Commission and the Mendocino County Archaeological 
Ordinance 
The Mendocino County Archaeological Ordinance was adopted in 1976 to protect cultural 
resources in the county. The Mendocino Archaeological Commission was established under this 
ordinance to ensure adequate proection for archaeological sites and the cultural heritage of 
Mendocino County. The Archaeological Commission consists of five members appointed by the 
Board of Supervisors (County of Mendocino 2016).  

Mendocino Historical Review Board 
The purpose of Mendocino County’s Historical Review Board is to preserve the architecture and 
character of the Historic District of the Town of Mendocino. The Mendocino Historical Review 
Board reviews applications for development and protects the landmark status of buildings. It 
consists of five members who must be electors and residents within the Historic District 
appointed by the Board of Supervisors (County of Mendocino 2016). 

Zoning and the Sonoma County Landmarks Commission 
The County of Sonoma may regulate historic resources through the use of the Historic 
Combining District (HD). The HD zoning requires that work requiring a building permit, such as 
the building of a new structure or exterior alteration of an existing structure, is subject to review 
by the Sonoma County Landmarks Commission (Landmarks Commission). The Landmarks 
Commission was established under Ordinance No. 1768 on April 23, 1974. This ordinance also 
determined the procedure for designating Historic Structures and Historic Districts. The 
Landmarks Commission includes one resident from each Supervisoral District, appointed by the 
Board of Supervisors and one staffmember of the County Permit & Resource Management 
Department. (County of Sonoma 2016)  

General Plan Policies 
The project area is located within Mendocino and Sonoma counties. 
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Mendocino County General Plan 
The Mendocino County General Plan does not contain goals, policies and objectives related to 
cultural resources and is not discussed further. 

Sonoma County General Plan 2020 
The following section lists goals, policies and objectives related to cultural resources from 
Sonoma County General Plan 2020 and ends with a brief analysis discussing consistency with 
this plan. 

Goal OSRC-19: Protect and preserve significant archaeological and historical sites that 
represent the ethnic, cultural, and economic groups that have lived and worked in Sonoma 
County, including Native American populations. Preserve unique or historically significant 
heritage or landmark trees.  

Objective OSRC-19.1: Encourage the preservation and conservation of historic 
structures by promoting their rehabilitation or adaptation to new uses.  

Objective OSRC-19.2: Encourage preservation of historic buildings or cemeteries by 
maintaining a Landmarks Commission to review projects which may affect historic 
structures or other cultural resources.  

Objective OSRC-19.3: Encourage protection and preservation of archaeological and 
cultural resources by reviewing all development projects in archaeologically sensitive 
areas.  

Objective OSRC-19.4: Identify and preserve heritage and landmark trees.  

Objective OSRC-19.5: Encourage the identification, preservation, and protection of 
Native American cultural resources, sacred sites, places, features, and objects, including 
historic or prehistoric ruins, burials grounds, cemeteries, and ceremonial sites. Ensure 
appropriate treatment of Native American and other human remains discovered during a 
project.  

Objective OSRC-19.6: Develop and employ procedures to protect the confidentiality 
and prevent inappropriate public exposure of sensitive archaeological resources and 
Native American cultural resources, sacred sites, places, features, or objects.  

Policy OSCR-19a: Designate the County Landmarks Commission to review 
projects within designated historic districts.  

Policy OSCR-19b: Refer proposals for County Landmark status and rezoning to 
the Historic Combining District to the County Landmarks Commission. 

Policy OSCR-19c: The County Landmarks Commission shall review Historic 
Building Surveys and make recommendations for designation of structures or 
cemeteries as county landmarks.  
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Policy OSCR-19d: Include a list of historic structures proposed for designation 
as County landmarks in Specific or Area Plans or Local Area Development 
Guidelines and refer the list to the Landmarks Commission for their 
recommendations.  

Policy OSCR-19e: Refer applications which involve the removal, destruction or 
alteration of a structure or cemetery identified in a historic building survey to the 
Landmarks Commission for mitigation. Measures may include reuse, relocation, 
or photo-documentation.  

Policy OSCR-19f: Use the Heritage or Landmark Tree Ordinance and the design 
review process to protect trees.  

Policy OSCR-19g: Pursue grant funding for the preparation and updating of 
historic resource inventories.  

Policy OSCR-19h: Designate the County Landmarks Commission to administer 
a preservation program for stabilization, rehabilitation, and restoration of historic 
structures.  

Policy OSCR-19i: Develop a historic resources protection program that provides 
for an ongoing process of updating the inventory of historic resources. Such a 
program should include:  

1. Periodic historic building surveys,  

2. Formalized recognition of the inventory of historic resources as 
recommended by the State Office of Historic Preservation, including 
rezoning to the Historic Combining District, and  

3. Procedures for the protection of recognized historic resources for both 
ministerial and discretionary permits.  

Policy OSCR-19j: Develop an archaeological and paleontological resource 
protection program that provides:  

1. Guidelines for land uses and development on parcels identified as 
containing such resources,  

2. Standard project review procedures for protection of such resources 
when discovered during excavation and site disturbance, and  

3. Educational materials for the building industry and the general public 
on the identification and protection of such resources.  

Policy OSCR-19k: Refer applications for discretionary permits to the Northwest 
Information Center to determine if the project site might contain archaeological or 
historical resources. If a site is likely to have these resources, require a field 
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survey and preparation of an archaeological report containing the results of the 
survey and include mitigation measures if needed. 

Policy OSCR-19l: If a project site is determined to contain Native American 
cultural resources, such as sacred sites, places, features, or objects, including 
historic or prehistoric ruins, burial grounds, cemeteries, and ceremonial sites, 
notify and offer to consult with the tribe or tribes that have been identified as 
having cultural ties and affiliation with that geographic area.  

Policy OSCR-19m: Develop procedures for consulting with appropriate Native 
American tribes during the General Plan adoption and amendment process.  

Policy OSCR-19n: Develop procedures for complying with the provisions of 
State Health and Safety Code Section 7050.5 and Public Resources Code 
Section 5097.98, if applicable, in the event of the discovery of a burial or 
suspected human bone. Develop procedures for consultation with the Most Likely 
Descendant as identified by the California Native American Heritage 
Commission, in the event that the remains are determined to be Native 
American. 

Consistency 
The Proposed Project is consistent with Sonoma County General Plan 2020. The project would 
comply with Goal OSCR-19 listed above for several reasons. First, records reviews with the 
NWIC were performed and other resources were consulted to determine potential cultural 
resources within the project area. Second, no ground-disturbing activities would result from 
implementation of the Proposed Project. Third, tribes in the region were contacted in order to 
assess any concerns and the Water Agency is actively collaborating with tribal interests in 
portions of the project area on other aspects of Russian River Biological Opinion implementation 
(see Appendix D for contact list).  

4.7.4 Impact Analysis 
This section describes the impact analysis relating to cultural resources for the Proposed 
Project. It describes the methods used to determine the impacts of the project and lists the 
thresholds used to conclude whether an impact would be significant. Measures to mitigate (i.e., 
avoid, minimize, rectify, reduce, eliminate, or compensate for) significant impacts accompany 
each impact discussion, where applicable. 

Methodology  
The analysis considers direct and indirect impacts on both known cultural and paleontological 
resources as well as inadvertent discoveries within the project area. Potential impacts on 
architectural and structural resources are assessed by identifying the activities that could affect 
the architectural resources that have been identified as historical resources for the purposes of 
CEQA. While most historic buildings and many historic-period archaeological properties are 
generally significant because of their association with important events, people, or styles (under 
California Register Criteria 1, 2, and 3), the significance of most prehistoric and historic-period 
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archaeological properties is usually assessed under Criterion 4. This criterion stresses the 
potential for discovering human remains regardless of their historical or archaeological 
importance.  

Once a resource has been identified as significant, it must be determined whether the project 
would “cause a substantial adverse change in the significance” of the resource (CEQA 
Guidelines 15064.5[b]). A substantial adverse change in the significance of a historical resource 
or unique archaeological resources means “physical demolition, destruction, relocation, or 
alteration of the resource or its immediate surroundings such that the significance of the 
historical resource would be materially impaired” (CEQA Guidelines Section 15064.5[b][1]). A 
historical resource is materially impaired through the demolition or alteration of the historical 
resource’s physical characteristics that convey its historical significance and that justify its 
inclusion in the California Register (CEQA Guidelines Section 15064.5[b][2][A]).  

Archaeological and historical investigations for the project included: a review (NWIC File No. 15-
1481) of the archaeological site base maps and records, survey reports, and other materials on 
file at the Northwest Information Center, Sonoma State University, Rohnert Park to identify 
previous surveys and previously recorded cultural resources in the project area; examination of 
the library and project files at Tom Origer & Associates; review of other databases, including the 
National Register of Historic Places, California Historical Landmarks, California Register of 
Historical Resources, and California Points of Historical Interest as listed in the Office of Historic 
Preservation’s Historic Property Directory (OHP 2016). In addition, ethnographic literature that 
describes appropriate Native American groups, county histories, and other primary and 
secondary sources were reviewed. Sources reviewed are listed in the "Materials Consulted" 
section of the cultural resources reports provided in Appendix D. Paleontological investigations 
included a search of the University of California Museum of Paleontology collections database. 
This search did not identify any paleontological resources in the project area, but did identify 
that paleontological resources have been discovered in other areas of Sonoma County.  

The Proposed Project is not subject to Senate Bill 18, which requires cities and counties to 
consult with California Native American tribes before amending or adopting a general plan or 
specific plan, or designating open space lands, or Assembly Bill 52, which applies to projects for 
which a NOP of environmental impact report or a notice of intent to adopt a negative declaration 
is issued on or after July 1, 2015. Regardless, the Water Agency understands the importance of 
contacting local Tribes and values their participation in the planning process. The Dry Creek 
Rancheria Band of Pomo Indians was contacted by Water Agency staff as well as by Tom 
Origer & Associates. Additionally, the Native American Heritage Commission and all Native 
American groups and/or individuals identified by the Native American Heritage Commission 
were contacted by letter regarding the project by Tom Origer & Associates. These included: 
Coyote Valley Band of Pomo Indians, Cloverdale Rancheria of Pomo Indians, Dry Creek 
Rancheria of Pomo Indians, the Federated Indians of Graton Rancheria, Guideville Band of 
Pomo Indians, Hopland Band of Pomo Indians, Lytton Rancheria of California, Middletown 
Rancheria of Pomo Indians, the Mishewal-Wappo Tribe of Alexander Valley, Pinoleville Pomo 
Nation, and Stewarts Point Rancheria. A log of contact efforts is provided at the end of the 
cultural resources report included in Appendix D. 
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As described in Chapter 4, the Water Agency’s Russian River ResSim Model was used to 
simulate the water supply operations of Lake Mendocino and Lake Sonoma and flow and water 
quality conditions at multiple locations (model junctions) along the Russian River and Dry Creek 
on a daily time under the Proposed Project and No Project 1 and No Project 2 alternatives.  
System conditions were analyzed for historical hydrology from 1910 to 2013.  Please refer to 
Appendix G for more information on the Russian River ResSim model and its results.  Reservoir 
water surface elevations, as simulated by the Russian River ResSim model, were then used to 
assess potential impacts related to cultural resources. 

Significance Criteria 
Based on the Appendix G of the CEQA Guidelines, project implementation would have 
significant impacts and environmental consequences on cultural resources if it would result in 
any of the following: 

1. A substantial adverse change in the significance of a unique archaeological resource 
or historical resource that is either listed or eligible for listing on the National Register 
of Historic Places, the California Register of Historical Resources, or a local register 
of historic resources; 

2. Disturbance or destruction of a unique paleontological resource or site or unique 
geologic feature; or 

3. Disturbance of any human remains, including those interred outside or formal 
cemeteries. 

For the purposes of this analysis, an additional criterion is established to evaluate significant 
impacts associated with the Proposed Project. Project implementation would have a significant 
impact if it would: 

4. Affect the distribution of natural vegetation communities at Lakes Mendocino and 
Sonoma or along the Russian River or Dry Creek, such that availability of culturally 
significant plants is reduced. 

Issues Not Discussed Further 
The impact analysis for paleontological resources is based on the paleontological potential of 
the rock units to be disturbed by project-related activities. Impacts to paleontological resources 
could occur when excavation activities inadvertently disturb or destroy unique or significant 
fossils; no excavation would occur as part of the Proposed Project. The Proposed Project would 
take place within the existing footprints of Lake Mendocino and Lake Sonoma, as well as the 
recently-deposited alluvial soils and river-channel deposits of the Russian River and Dry Creek. 
A search of the University of California Museum of Paleontology (UCMP) collections database 
identified that paleontological resources have been discovered in Mendocino and Sonoma 
counties, but not in the project area (Barrow, An Archival Study for the Fish Habitat Flows and 
Water Rights Project Mendocino and Sonoma Counties, California 2016). The Proposed Project 
is not expected to adversely affect paleontological resources, therefore this potential impact is 
not discussed further. 
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Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential impacts associated within 
cultural resources resulting from the Proposed Project. Impacts are summarized and 
categorized as either “less than significant,” “less than significant with mitigation,” or “significant 
and unavoidable.”  

Impact 4.7-1: Implementation of the Proposed Project could disturb any human 
remains or cause a substantial adverse change in the significance of a unique 
archaeological resource or a historical resource. (No Impact) 

Cultural resources would be vulnerable to damage during earth-moving, construction, and 
demolition activities. While the cultural resources study for the Proposed Project determined that 
there are 262 cultural resources located within one-eighth mile of the project area (see Figure 
4.7-1), the Proposed Project does not include ground-disturbing activities such as excavation, 
grading, or construction of new facilities or modification or demolition of existing structures, 
therefore no impact to cultural resources is anticipated at Lakes Mendocino and Sonoma or 
along the Russian River and Dry Creek as a result of earth-moving, construction, or demolition 
activities.  

Lake Mendocino and Lake Sonoma 
Cultural resources would also be vulnerable to damage by inundation of areas not previously 
subject to inundation (Barrow, An Archival Study for the Fish Habitat Flows and Water Rights 
Project Mendocino and Sonoma Counties, California 2016); however, because the range of 
water surface elevations in all project area locations at Lake Mendocino and Lake Sonoma 
would remain within reservoir’s operational levels, no new areas would be inundated as a result 
of the Proposed Project and no impact is anticipated. Figures 4.7-2 and 4.7-3 depict maximum 
water surface elevations at Lake Mendocino and Lake Sonoma under Baseline Conditions, the 
No Project 1 and No Project 2 alternatives, and Proposed Project. Therefore, there would be no 
impact to any human remains or a change in the significance of a unique archaeological 
resource or a historical resource from new inundation.  
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Figure 4.7-2. Maximum Modeled Monthly Water Surface Elevations at Lake Mendocino Under 
Baseline, No Project 1, No Project 2, and Proposed Project Conditions3 

  

Figure 4.7-3. Maximum Modeled Monthly Water Surface Elevations at Lake Sonoma Under 
Baseline, No Project 1, No Project 2, and Proposed Project Conditions 
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Cultural resources could also be vulnerable to damage by erosional forces from an increase in 
fluctuations of water surface elevations (Barrow, An Archival Study for the Fish Habitat Flows 
and Water Rights Project Mendocino and Sonoma Counties, California 2016). Water surface 
elevations vary greatly at Lake Mendocino and Lake Sonoma during the year. Median water 
surface elevations at these reservoirs are depicted in Figures 4.7-4 and 4.7-5 below. At Lake 
Mendocino, annual fluctuations in water surface elevation would be identical to Baseline 
Conditions under the No Project 1 Alternative, reduced by 31 percent under the No Project 2 
Alternative, and reduced by 54 percent under Proposed Project conditions. At Lake Sonoma, 
fluctuation would increase by 10 percent under the No Project 1 Alternative, by 5 percent under 
the No Project 2 Alternative, and by 3 percent under the Proposed Project. Water surface 
elevation fluctuation is greatly reduced at Lake Mendocino and nearly identical to Baseline 
Conditions at Lake Sonoma. No impact is anticipated to cultural resources at Lake Mendocino 
or Lake Sonoma because fluctuation would either be greatly reduced or similar to Baseline 
Conditions under the Proposed Project. Additionally, water surface elevations projected to occur 
at Lake Sonoma would be within the Baseline range of lake levels and would not result in 
erosional forces impacting areas previously excluded from such forces, thus no impact to any 
human remains or a change in the significance of a unique archaeological resource or a 
historical resource is anticipated at Lake Mendocino or Lake Sonoma due to fluctuations in 
water surface elevations. 

Cultural resources could also be vulnerable to damage by erosional forces from a change in 
location of erosional forces on the shorelines of Lake Mendocino and Lake Sonoma (Barrow, An 
Archival Study for the Fish Habitat Flows and Water Rights Project Mendocino and Sonoma 
Counties, California 2016). The cultural resources study performed for the Proposed Project 
determined that no known cultural resources would be located in areas that would experience 
more frequent wave action due to changes in the median monthly water surface elevations 
under the No Project 1 and No Project 2 alternatives, or the Proposed Project, thus no impact to 
any human remains or a change in the significance of a unique archaeological resource or a 
historical resource  is anticipated at Lake Mendocino or Lake Sonoma due to changes in 
median monthly water surface elevations.  
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Figure 4.7-4. Median Monthly Water Surface Elevation at Lake Mendocino under Baseline, No 
Project 1, No Project 2, and Proposed Project Conditions 

 

Figure 4.7-5. Median Monthly Water Surface Elevation at Lake Sonoma under Baseline, No Project 
1, No Project 2, and Proposed Project Conditions 
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Russian River and Dry Creek 
As discussed in Chapter 4.1, Hydrology, maximum water surface elevations within the Russian 
River and Dry Creek under the Proposed Project and No Project 1 and No Project 2 alternatives 
would remain similar to those under Baseline Conditions. Therefore, there would be no impact 
to any human remains or a change in the significance of a unique archaeological resource or a 
historical resource from new inundation.  

Median monthly stage, or depth above river bed, of the Russian River and Dry Creek are 
depicted in Figures 4.7-6 through 4.7-8 below. Along the Russian River, median monthly stage 
at Hopland would be identical to Baseline Conditions under the No Project 1 Alternative, slightly 
reduced under the No Project 2 Alternative, and reduced below Baseline Conditions during 
much of the spring and summer under Proposed Project. The greatest reduction from Baseline 
Conditions occurs at Hopland during May and June when the median monthly water surface 
would likely be 5.1 inches below Baseline under the No Project 2 Alternative and 6.9 inches 
below Baseline under the Proposed Project. At Hacienda Bridge, in the Forestville area, median 
monthly stage would be lower than Baseline from approximately May through October for all 
alternatives. The greatest reduction from Baseline Conditions occurs in June and July when the 
median monthly water surface would likely be 2.3 inches below Baseline under the No Project 1 
Alternative, 6.8 inches below Baseline under the No Project 2 Alternative, and 10.5 inches 
below Baseline under Proposed Project. However, these conditions are similar to flows that 
already occur along the Russian River under Baseline Conditions, therefore, no new areas 
would be subject to erosion and no impact to any human remains or a change in the 
significance of a unique archaeological resource or a historical resource along the Russian 
River are anticipated due to changes in water surface elevation fluctuation. 

Figure 4.7-6. Median Monthly Stage of the Russian River at Hopland under Baseline, No Project 1, 
No Project 2, and Proposed Project Conditions 
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Figure 4.7-7. Median Monthly Stage of the Russian River at Hacienda Bridge, near Forestville, 
under Baseline, No Project 1, No Project 2, and Proposed Project Conditions 

 

In Dry Creek, the median monthly stage would be fairly similar to Baseline Conditions under the 
No Project 1, No Project 2, and Proposed Project alternatives. Stage in Dry Creek near 
Geyserville would be very similar to Baseline Conditions under the No Project 1 Alternative with 
the exception of increases in stage by up to 2.8 inches in September. Stage under No Project 2 
Alternative would also be similar to Baseline, although stage would increase by up to 1.5 inches 
in late summer. Stage under the Proposed Project would be similar to Baseline Conditions 
November through April, approximately 1.0 and 1.6 inches lower in May and June, respectively, 
and up to 1.9 inches higher in late summer and fall. These differences in median monthly stage 
are well within the Baseline range of elevations and, therefore, would not expose new areas to 
erosion, therefore no impact to any human remains or a change in the significance of a unique 
archaeological resource or a historical resource along Dry Creek are anticipated due to changes 
in water surface elevation fluctuation. 
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Figure 4.7-8. Median Monthly Stage of Dry Creek, near Geyserville, under Baseline, No Project 1, 
No Project 2, and Proposed Project Conditions 

 

Because no ground-disturbing activities, construction, or demolition would result from project 
implementation and because no new areas would be inundated or exposed to new wave action 
or erosional forces, no impacts to human remains, unique archaeological resources, or historical 
resources are anticipated along the Russian River or Dry Creek. 

Impact 4.7-2: Implementation of the Proposed Project could impact the 
distribution of natural vegetation communities along the Russian River or Dry 
Creek, such that availability of culturally significant plants is reduced. (No Impact) 

Lake Mendocino and Lake Sonoma 
As described in Chapter 4.4, Vegetation and Wildlife, vegetation along the shores of Lake 
Mendocino and Lake Sonoma has been determined by seasonal fluctuations in reservoir 
elevation that occur under Baseline Conditions. The maximum water surface elevation at each 
of these reservoirs would remain the same as Baseline Conditions under the Proposed Project 
as well as the No Project 1 and No Project 2 alternatives. The maximum water surface elevation 
determines the transition location from upper shoreline to upland vegetation. Annual plant 
species may seasonally colonize exposed shoreline areas. Because there would be no change 
in maximum water surface elevation, upland vegetation beyond the shoreline is not anticipated 
to change and there would be no impact to culturally significant plants. 

Russian River and Dry Creek 
As described in Chapter 4.4, Vegetation and Wildlife, plant communities would not change 
significantly from Baseline Conditions under the Proposed Project or No Project 1 and No 
Project 2 alternatives. Riparian vegetation along the banks of the Russian River and Dry Creek 
are deep rooted, receive water from shallow groundwater, and are expected to be unaffected by 
slight changes in stage height or wetted width. Freshwater marsh communities that typically 
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occur along these waterways may have gradual or slight shifts toward wetter shoreline areas 
compared to Baseline Conditions. Vegetation in the active stream channel is anticipated to be 
similar to Baseline Conditions under the Proposed Project as well as No Project 1 and No 
Project 2 alternatives. In the Estuary, because the plants species present are adapted to 
dynamic conditions and because the range of inundation would not change from Baseline under 
the Proposed Project or No Project 1 and No Project 2 alternatives, no impact to estuary 
vegetation is anticipated. 

The ethnobotanical preserve located on Dry Creek downstream of Lake Sonoma would be 
vulnerable to impacts if the flows in Dry Creek were reduced enough to impact the health of the 
preserve’s focal species, basket sedge (Carex barbarae), which was planted as mitigation for 
the construction of Warm Springs Dam. As discussed for Impact 4.7-1 and depicted in Figure 
4.7-8 above, however, the stage at the closest USGS gage in Dry Creek at Yoakim Bridge 
would remain similar to Baseline Conditions under No Project 1, No Project 2, and Proposed 
Project alternatives. While stage information is not available for the exact location of 
ethnobotanical preserve, it is reasonable to assume that change in stage among alternatives at 
its location would be similar to change in stage at the USGS gage approximately 2.5 miles 
downstream.  

Within the ethnobotanical preserve, basket sedge is present at a range of elevations from the 
edge of the creek to several feet upslope, indicating that basket sedge can exist within a range 
of locations relative to a water source. This species is known for being hearty and resistant to 
impact from either drought or flood (Stevens October 2004). Therefore, a periodic drop in 
instream flow by a few inches is not anticipated to impact the basket sedge within the 
ethnobotanical preserve on Dry Creek and no impact is anticipated to culturally significant 
plants.
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CHAPTER 4.8 Greenhouse Gas 
Emissions and Climate Change 
4.8.1 Introduction 
This section presents a brief summary of the current state of climate change science and 
greenhouse gas (GHG) emissions sources in California; a summary of applicable regulations; 
sources of potential project-generated GHG emissions and discussion about their potential 
contribution to global climate change; and analysis of the project’s resiliency to climate change-
related risks. Section 4.8.2, “Environmental Setting,” describes the regional and project area 
environmental setting. Section 4.8.3, “Regulatory Framework” details the federal, state, and 
local laws related to GHG emissions and climate change. Potential climate change-related 
impacts resulting from the proposed project are analyzed in Section 4.8.4, “Impacts and 
Mitigation Measures,” in accordance with the California Environmental Quality Act (CEQA) 
significance criteria (CEQA Guidelines, Appendix G). 

4.8.2 Environmental Setting 

The Physical Scientific Basis of Greenhouse Gases and 
Climate Change 
The following discussion provides background information about how the carbon cycle functions 
when considering GHGs and climate change. The discussion focuses on the carbon cycle 
associated with carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O), which are GHGs 
associated with reservoir systems. 

The Natural Carbon Cycle 
The carbon cycle describes the magnitude and flow (i.e., flux) of carbon through the Earth’s four 
spheres: the biosphere, lithosphere, hydrosphere, and atmosphere, as depicted in Figure 4.8-1.  

As shown in Figure 4.8-1, the global carbon cycle consists of a series of reservoirs of carbon in 
the Earth’s system, which are connected by exchange fluxes (i.e., magnitude and flow of a 
substance). In the biosphere, plants uptake CO2 from the atmosphere by photosynthesis, which 
converts CO2 into organic matter. The decay of organic matter, via respiration and 
remineralization, returns CO2 to the atmosphere. Carbon is exchanged between the atmosphere 
and the hydrosphere by both physical and biological processes. The physical exchange 
process, referred to as the solubility pump, involves dissolution of CO2 in surface waters and 
transference to the deep ocean by sinking water masses. Upwelled water masses return CO2 to 
the atmosphere. The biological pump is the process by which phytoplankton (i.e., microscopic 
plants) uptake CO2 within the euphotic zone (area of the water column where light penetrates) 
and converts it to organic matter; upon the death of these organisms, some of the dissolved 
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matter and particulate organic matter is transported to deeper waters by sinking, and effectively 
sequestering carbon from the atmosphere.  

Carbon is cycled through the biosphere during photosynthesis to form organic compounds. 
Carbon is returned to the atmosphere partly through respiration, and partly through the decay 
and oxidation of organic matter. When an organism dies, the carbon stored in it combines with 
oxygen to again produce CO2. Some of the carbon in decaying organic matter is not returned to 
the atmosphere as CO2, but is deposited as sediment and ultimately becomes incorporated into 
sedimentary rock. This carbon will eventually be returned to the atmosphere as a consequence 
of tectonic uplift and weathering of the sedimentary rock.  

Figure 4.8-1. Basic Carbon Cycle (Source: (University of Minnesota n.d.), Adapted by Ascent 
Environmental) 

Carbon is also exchanged directly with the oceans. CO2 in the atmosphere is dissolved in the 
surface waters of the oceans due to a pressure gradient across the ocean-air interface. The rate 
at which the ocean can take up CO2 from the atmosphere is determined, in part, by biological 
processes at the ocean’s surface and by the ocean's deep water circulation patterns. Algae in 
the oceans use CO2 in the same way as land plants, through photosynthesis and respiration. 
Additionally, many groups of organisms in the oceans combine dissolved CO2 and calcium to 
form calcium carbonate shells. These biological processes remove CO2 from the surface 
waters, allowing for increased capacity of the ocean to sequester more carbon from the 
atmosphere. When calcium carbonate skeletons settle to the seafloor, they are cemented and 
lithified into sedimentary rock, which may eventually be uplifted and eroded, allowing for the 
release of this carbon back to the atmosphere (University of Minnesota n.d.).  
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Human-induced Perturbation in the Carbon Cycle 
Prior to 1750, the atmospheric concentration of CO2 had been relatively stable between 260 and 
280 parts per million (ppm) for 10,000 years. Perturbations of the carbon cycle from human 
activities were not substantial relative to natural variability. Since 1750, the concentration of CO2 

in the atmosphere has risen, at an increasing rate, from around 280 ppm to nearly 391 ppm in 
2011. The increase in atmospheric CO2 concentration results from human activities: primarily 
burning of fossil fuels and deforestation, but also cement production and other changes in land 
use management such as biomass burning, crop production, and conversion of grasslands to 
croplands. While human activities contribute to climate change in many direct and indirect ways, 
CO2 emissions from human activities are considered the single largest anthropogenic factor 
contributing to climate change. Atmospheric CH4 concentrations have similarly experienced a 
rapid rise from about 700 parts per billion (ppb) in 1750 to about 1,803 ppb in 2011: sources 
include fossil fuels, landfills and waste treatment, peatlands/wetlands, ruminant animals and rice 
paddies (IPCC 2013).  

Reactive Nitrogen Compounds and the Nitrogen Cycle 
Natural processes that cause the conversion of nitrogen gas (N2) to reactive nitrogen (Nr) 
primarily result from lightning and biological nitrogen fixation (a series of reactions that are 
mediated by microbes). Naturally occurring denitrification processes, typically performed by 
microbes, convert Nr back to N2. Prior to the Industrial Era, this cycle of nitrification-
denitrification is considered to be in equilibrium; however, human activities have resulted in 
increased production of Nr, primarily through the production of industrial fertilizers and feedstock 
(producing ammonia), cultivation of legumes (increasing biological nitrogen fixation), and 
combustion of fossil fuels (resulting in nitrogen oxide [NOx] emissions). Levels of nitrous oxide 
(N2O) have increased to 324 ppb in 2011, from approximately 270 ppb in 1750 (IPCC 2013). 

Increased levels of Nr in the environment are of particular concern due to the nitrogen cascade. 
The nitrogen cascade is the sequential transfer of the same Nr atom through the atmosphere, 
terrestrial ecosystems, freshwater ecosystems, and marine ecosystem. For instance, Nr 
contributes to the acidification of soils and freshwaters; and increases the productivity in forests, 
grasslands, open and coastal waters and open ocean, which can lead to eutrophication (i.e., 
dense plant life and death of animal life from lack of oxygen in waterways) and reduction in 
biodiversity in terrestrial and aquatic ecosystems. In addition, Nr-induced increases in NOX, 
aerosols, tropospheric ozone, and nitrates in drinking water have negative impacts on human 
health (IPCC 2013). 

Drivers of Climate Change 
Solar radiation enters the Earth’s atmosphere from space. A portion of the radiation is absorbed 
by the Earth’s surface and a smaller portion of this radiation is reflected back toward space. The 
absorbed radiation is then emitted from the Earth as low-frequency infrared radiation within the 
Earth’s atmosphere. Most solar radiation passes through GHGs; however, infrared radiation is 
absorbed by these gases. As a result, radiation that otherwise would have returned back into 
space is instead “trapped,” resulting in a warming of the atmosphere. This phenomenon, known 
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as the greenhouse effect, is responsible for maintaining a habitable climate on Earth. Without 
the greenhouse effect, Earth would not be able to support life as we know it. 

As discussed above, human activities have resulted in changes to the atmospheric composition 
of GHGs, including CO2, CH4, and N2O. These GHGs, along with others such as 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, play a critical role in determining 
the Earth’s surface temperature. Human-caused perturbations in the carbon cycle, related to 
these GHGs, are responsible for intensifying the greenhouse effect and leading to a trend of 
unnatural warming of the Earth’s climate, known as global climate change or global warming. It 
is “extremely likely” that more than half of the observed increase in global average surface 
temperature from 1951 to 2010 was caused by the anthropogenic increase in GHG 
concentrations and other anthropogenic factors together (IPCC 2014, 3,5). 

Climate change is a global problem. GHGs are global pollutants, unlike criteria air pollutants and 
toxic air contaminants, which are pollutants of regional and local concern. Whereas pollutants 
with localized air quality effects have relatively short atmospheric lifetimes (e.g., one day for 
ground-level ozone), GHGs have long atmospheric lifetimes (one to several thousand years). 
GHGs persist in the atmosphere for long enough time periods to be dispersed around the globe. 
Although the exact lifetime of any particular GHG molecule is dependent on multiple variables 
and cannot be pinpointed, it is understood that more CO2 is emitted into the atmosphere than is 
sequestered by ocean uptake, vegetation, and other forms of sequestration. Of the total annual 
human-generated CO2 emissions, approximately 55 percent is sequestered through ocean and 
land uptakes every year, averaged over the last 50 years, whereas the remaining 45 percent 
remains stored in the atmosphere (IPCC 2013, 467). 

The quantity of GHGs necessary to ultimately result in climate change is not precisely known; 
suffice it to say, the quantity is enormous, and no single project alone would measurably 
contribute to a noticeable incremental change in the global average temperature, or to global, 
local, or microclimates. From the standpoint of CEQA, GHG impacts to global climate change 
are inherently cumulative. 

GHGs Emissions Associated with Impounded Lakes and 
Reservoirs 

Lake Stratification and Anoxic Conditions 
The solubility of gases in water is inversely correlated with temperature and positively correlated 
with pressure. Lake stratification, described in more detail below, can result in lower 
temperatures in deeper portions of the lake. Increased stratification generally results in gases, 
including GHGs, to be dissolved in greater concentrations in deeper areas of water bodies. 
Releases of water from reservoirs, particularly from colder, deeper portions of the water body, 
lends to a sudden increase in temperature and decrease in pressure thereby decreasing the 
solubility of dissolved gases. Generally, this decrease in water solubility results in the release of 
GHGs to the atmosphere (Grand Valley State University 2016).  
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Changes in the temperature profile with depth within a lake system is referred to as thermal 
stratification.  Typically, this profile changes from one season to the next and creates a cyclical 
pattern that is repeated from year to year.  During spring, lake water is often the same or very 
similar temperature from the surface to the bottom.  Wind allows circulation and mixing of the 
lake water. Surface water can be pushed to the lake bottom and deep water can rise to the 
surface. This circulation pattern allows relatively large amounts of oxygen to reach the bottom 
of the lake. Without this circulation pattern, oxygen would have to reach the bottom by the 
relatively slow process of diffusion (Grand Valley State University 2016).   

As air temperatures rise in late spring, heat from the sun begins to warm the lake.  As the 
amount of solar radiation absorbed decreases with depth, the lake heats from the surface 
down. The warm water is less dense than the colder water below resulting in a layer of warm 
water that floats over the cold water.  The layer of warm water at the surface of the lake is called 
the epilimnion.  The cold layer below the epilimnion is called the hypolimnion.  These two layers 
are separated by a layer of water which rapidly changes temperature with depth.  This is called 
the thermocline. The distinct layers of water, each with a different temperature or range of 
temperatures, are an example of thermal stratification within a lake system (Grand Valley State 
University 2016).   

During the summer, the epilimnion (warm water layer) reaches a maximum depth and 
stratification is generally maintained for the remainder of the summer. The warm water, 
abundant sunlight, and nutrients brought up from the lake bottom during spring provide an ideal 
environment for algae growth within the epilimnion.  Stratification during the summer acts as a 
deterrent to complete lake mixing.  Wind circulates the surface water, but the warm water of the 
epilimnion is unable to drive through the cold, dense water of the hypolimnion.  As a result, 
water only mixes in the epilimnion (Grand Valley State University 2016). 

Without mixing that results in dissolved oxygen reaching the deeper waters, the lake bottom, 
lacking enough light for photosynthesis to occur, tends to have a very limited supply of oxygen 
during the summer. Respiration by animals and bacteria can deplete the dissolved oxygen at 
the bottom of the lake. Dead algae sink to the lake bottom and are decomposed by 
bacteria. This accelerates the depletion of dissolved oxygen in the hypolimnion as aerobic 
bacteria use oxygen to decompose the wealth of organic material sinking down from the 
epilimnion. During summer stagnation the lake bottom can become anoxic (i.e., without 
oxygen) and anaerobic bacteria begin to decompose organic material.  If dead algae 
accumulate at a faster rate than bacteria decompose the organic matter, sediment deposited in 
the lake will be rich in organics (Grand Valley State University 2016).  

As autumn approaches and temperatures decrease, the epilimnion begins to decrease in 
depth. Eventually the epilimnion gets so shallow that it can no longer be maintained as a 
separate layer and the lake loses its stratification.  Thus, as in the spring, the lake water in the 
autumn has generally uniform temperatures, and wind can once again thoroughly mix the lake 
water. In addition, surface water, which is in direct contact with the cold air, gets cooled faster 
than the water below. This cold, dense water sinks and further helps to mix the lake, and once 
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 Figure 4.8-2. Carbon Cycle of a Natural Lake (Source: (IHA 2010), Adapted by Ascent 
Environmental) 

Many factors influence emissions of GHGs from reservoirs. Some of the main parameters that 
affect the release of GHGs by reservoirs include (Goldenfum 2012): 

Greenhouse Gas Emissions 
and Climate Change 

again more oxygen and nutrients are replenished throughout the lake (Grand Valley State 
University 2016).   

Changes to the Carbon and Nitrogen Cycles in Reservoirs 
Compared to natural lakes, reservoirs change the natural flux of carbon and nitrogen in multiple 
ways. The carbon cycle in natural lakes primarily concerns CO2 and CH4 (Figure 4.8-2). This 
cycle is altered when a river or stream is impounded to create a reservoir (Figure 4.8-3) due, in 
part, to the creation of anaerobic conditions within the reservoir. Under anaerobic conditions, 
typically within sediment, bacterial decomposition of organic matter can result in 
methanogensis, producing CH4 and CO2. CO2 and CH4 are released to the atmosphere through 
five processes: 1) bubble fluxes (ebullition) from the shallow water; 2) diffusive fluxes from the 
water surface of the reservoir; 3) diffusion through the stems of plants growing in the water; 4) 
degassing upon passing through turbines and spillways, due to decreased pressure and 
increased temperatures; and 5) increased diffusive fluxes along river courses downstream (IHA 
2010). 
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 Carbon and nutrient loading in the reservoir: Loading of carbon and nutrients affects 
the amount of carbon stored in the sediments and the amount of dissolved oxygen. 

 Rainfall: Rainfall can affect shore erosion, water levels in lakes, and runoff rates of 
waterways. 

 Soil type and nearby land use: Some soil types are more likely to create anaerobic 
conditions; nearby land uses can affect nutrient levels of runoff into waterways. 

	 Biomass of plants, algae, bacteria, and animals in the reservoir and in drawdown 
zone: Decomposition of biomass, under anaerobic condition converts CO2 into CH4. 

 Water temperature gradient: Increased water temperatures reduce gas solubility.  
 Water residence time: The amount of time water molecules exist in lakes can affect the 

rate at which the carbon cycle functions. 
	 Stratification of the reservoir body: Water stratification occurs when water masses 

with different properties (e.g., water temperature or oxygen content) form layers that act 
as barriers to water mixing. 

	 Reservoir age: The length of time the area has been used as a reservoir. New, younger 
reservoirs have the potential to generate more GHGs because of the amount of carbon-
based material inundated with water during the initial inundation. 

	 Drawdown zone exposure area: The area where water level changes as a result of 
increased or decreased inflow and outflow. Inundated vegetation may result in increased 
levels of dissolved organic matter. Generation of N2O is positively correlated with the 
extent of the drawdown zone 

 Wind speed and direction: Wind speed and direction can influence mixing of reservoir 
waters 

 Presence of low-level outlets: Releases of water from low-level outlets can cause 
immediate pressure reduction allowing for gas to become less soluble in water. 

	 Level of turbulence downstream of the dam associated with ancillary structures: 
The presence of spillways, turbines, and weirs can affect how much gas is released from 
water due to changes in temperature and pressure. 

	 Water depth: Water depth can influence the presence of anoxic conditions, 

temperature, and mixing of lake waters. 


Research focusing on fluxes of CO2 and CH4 in reservoirs tends to address climate type: arctic, 
boreal, temperate, and tropic. It is important to note that published results are limited, and 
represent approximately 120 of an estimated 33,500 impounded lakes around the world 
(Goldenfum 2012). However, while research is ongoing, available findings indicate that: 

	 Reservoirs can act as both sinks or sources of carbon, at all latitudes (sinks are more 
typical and/or of greater magnitude in tropical reservoirs than for reservoirs in temperate 
or cold areas); 

	 Maximal gross emissions of tropical reservoirs are higher than the maximal gross 
emissions from temperate- and cold-climate reservoirs, and minimal gross emissions of 
tropical reservoirs are the same order of magnitude as minimal gross emissions in cold-
climate reservoirs of similar size; 

	 Large variability exists in the data, although the greatest variation in CO2 and CH4 
emissions from freshwater reservoirs has been recorded in tropical areas (Goldenfum 
2012). 
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Figure 4.8-3. Carbon Cycle of an Impounded Lake (Source: (IHA 2010), Adapted by Ascent 
Environmental) 

Research indicates that N2O concentrations are strongly correlated with oxygen concentrations 
in lakes. N2O concentration in lakes usually increase with decreasing oxygen concentrations. 
Local climate can also affect the amount of N2O concentrations in reservoirs. Data also indicate 
that the contribution of N2O to gross GHG emission (total emissions from a reservoir) can vary 
from 0 to 30 percent in some tropical regions. In contrast, data from boreal regions, indicate that 
the contribution of gross N2O to gross GHG emissions is usually less than one percent (IHA 
2010). 

Conditions within the Project Waterways 
A general description of the conditions within the project waterways is given below. An 
evaluation of how reservoir conditions at Lake Mendocino and Lake Sonoma could affect GHG 
emissions is described below in Section 4.8.4, Impact Analysis.  

Lake Mendocino 
Lake Mendocino was created by the construction of the Coyote Valley Dam on the East Branch 
Russian River in 1958. The lake has a total current storage capacity of 116,500 acre-feet, and 
covers a surface area of 1,922 acres. The estimated sedimentation rate, the rate at which 
sediment is deposited to the lake from waterways inlets, of Lake Mendocino is approximately 
130 acre-feet per year (SCWA 2015).  The Coyote Valley Dam is approximately 160 feet high 
with a crest length of 3,500 feet. 

The hydroelectric plant at Coyote Valley Dam derives water from the bottom of the reservoir. 
Some water released from Lake Mendocino is used to support facility operations at the Coyote 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.8-8 



 
 

   
   

 

 

 

Greenhouse Gas Emissions 
and Climate Change 

Valley Dam Egg Collection Facility. Water that is routed through the Egg Collection Facility and 
hydroelectric facility is diverted back to the Russian River. 

Lake Sonoma 
The construction of Warm Springs Dam in 1982 created Lake Sonoma, an impoundment that 
has a capacity of approximately 381,000 acre-feet (USACE 1973), covering a surface area of 
3,600 acres (USACE 2008). At the time it was built, it was assumed that it would accumulative 
26,000 acre-feet of sediment over its 100-year economic life. In addition, approximately 36,000 
acre-feet of sediment is estimated to erode from the slopes surrounding the lake (USACE 
1973). Warm Springs Dam is approximately 320 feet high with a crest length of 3,000 feet. 

Water is released from Lake Sonoma downstream to Dry Creek via a multilevel outlet in the left 
abutment. Four intakes are located at elevations 221, 350, 390, and 430 feet above mean sea 
level (msl). Water from these intakes flows to the hydraulic turbine via a vertical wet well located 
in the control structure that draws water from the horizontal, low-flow tunnels. Water passing 
through the turbine flows into the flood control tunnel to a stilling basin located at the base of the 
dam. From the stilling basin, water flows through a channelized portion of Dry Creek, or is 
diverted for use in the Dry Creek Fish Hatchery (USACE 2008).  

Hydroelectric Facilities 
Hydropower generation is an important consideration for a GHG analysis, because 
hydroelectricity is an extremely low carbon power source. A hydroelectric turbine at Warm 
Springs Dam has been producing electricity since 1989. This turbine has a generation capacity 
of 2.6 megawatts (MW). Since energy production is influenced by the flow of water through the 
dam, actual energy production is usually at about 1.3 MW. Actual annual energy production 
ranges from 9,000 MWh to 15,000 MWh (SCWA 2016). 

The U.S. Army Corps of Engineers (USACE) constructed the Coyote Valley Dam in 1959. The 
Lake Mendocino Hydroelectric Plant began operating in 1986. The City of Ukiah Electric Utility 
Department operates and maintains the Lake Mendocino Hydroelectric Plant, which has a 
capacity of 3.5 MW and an annual production of up to 10,000 mega-watt hours per year (City of 
Ukiah 2014). 

While the Northern California Power Association (NCPA) meets the majority of the City of 
Ukiah’s power needs, energy produced at Coyote Valley Dam directly supplements the City of 
Ukiah’s power supply. Approximately 62 percent of the City’s power supply was renewable 
and/or hydroelectric in origin in 2013 (City of Ukiah 2016) and 58 percent was renewable and/or 
hydroelectric in origin in 2014. This reduction in renewable energy from 2013 to 2014 was a 
result of the drought and associated reduction in hydroelectric power generation at Coyote 
Valley and other NCPA hydroelectric facilities (Grandi 2016). In 2014, the City used a total of 
108,041 megawatt hours (MWh) of electricity (California Energy Commission 2016). The annual 
amount of electricity generated by the Coyote Valley Dam hydroelectric facility varies from 
approximately 3,000 MWh to 10,000 MWh depending on the water year (Grandi 2016), which 
supplies approximately 2.8 percent to 9.5 percent of the City’s electrical energy needs.  
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Effects of Climate Change on the Environment in California 
The Intergovernmental Panel on Climate Change (IPCC) was established in 1988 by the World 
Meteorological Organization and the United Nations Environment Programme to provide the 
world with a scientific view on climate change and its potential effects. According to the IPCC 
global average temperature is projected to increase relative to the 1986-2005 period by 0.3 to 
4.8°Celsius (0.5-8.6°Farenheit) by the end of the 21st century (2081-2100), depending on future 
GHG emission scenarios (IPCC 2014). According to the California Natural Resources Agency, 
temperatures in California are projected to increase 2.7°Farenheit above 2000 averages by 
2050 and, depending on emission levels, 4.1 to 8.6°Farenheit by 2100 (CNRA 2012: 2). 

Physical conditions beyond average temperatures could be indirectly affected by the 
accumulation of GHG emissions. For example, changes in weather patterns resulting from 
increases in global average temperature are projected to result in a decreased volume of 
precipitation falling as snow in California and an overall reduction in snowpack in the Sierra 
Nevada. Based upon historical data and modeling, the California Department of Water 
Resources projects that the Sierra snowpack will experience a 25 to 40 percent reduction from 
its historic average by 2050 (CDWR 2008). An increase in precipitation falling as rain rather 
than snow also could lead to increased potential for floods because water that would normally 
be held in the Sierra Nevada until spring could flow into the Central Valley concurrently with 
winter storm events (CNRA 2012). This scenario would place more pressure on California’s 
levee/flood control system. 

Another outcome of global climate change is sea level rise. Sea level rose approximately seven 
inches during the last century and, assuming that sea-level changes along the California coast 
continue to track global trends, sea level along the state’s coastline in 2050 could be 10 to 18 
inches higher than in 2000, and 31 to 55 inches higher by the end of this century (CNRA 2012). 

As the existing climate throughout California changes over time, the ranges of various plant and 
wildlife species could shift or be reduced, depending on the favored temperature and moisture 
regimes of each species. In the worst cases, some species would become extinct or be 
extirpated from the state if suitable conditions are no longer available (CNRA 2012). 

Changes in precipitation patterns and increased temperatures are projected to alter the 
distribution and character of natural vegetation and associated moisture content of plants and 
soils. An increase in frequency of extreme heat events and drought is also expected. These 
changes are projected to lead to increased frequency and intensity of wildfires (CNRA 2012). 

Local Climate Change Projections 
The Sonoma County Water Agency (Water Agency) partnered with the United States 
Geological Survey (USGS) to study the influence of climate change on the hydrology of the 
Russian River and, in particular, to develop downscaled climate futures for the Russian River 
and Sonoma County. Results of this study predict warmer temperatures overall; longer, drier 
summers; increased variability (and reduced reliability) in rainfall, which could indicate either an 
increase or a decrease in total rainfall; increased soil moisture deficit; and reduced groundwater 
recharge (USGS 2012). 
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A local consortium, the North Bay Climate Adaption Initiative (NBCAI), has used the results of 
this USGS study to develop projections for Sonoma County climate and hydrology given a set 
of four potential scenarios: 

1. 	 high GHG emissions with more precipitation; 
2. 	 high GHG emissions with less precipitation; 
3. 	 mitigated GHG emissions with more precipitation; and 
4. 	 mitigated GHG emissions with less precipitation. 

According to Climate Ready Sonoma County: Climate Hazards and Vulnerabilities (Sonoma 
County 2015), in all four scenarios, Sonoma County will likely experience, among other 
hazards: 

1. 	 More extreme heat events 

 Longer and more frequent droughts 

 Greater frequency and intensity of wildfires 

 Fewer winter nights that freeze 


2. 	 More variable rain 

 Bigger, more extreme floods 


3. 	 Sea level rise 

 Higher sea level and storm surge 


Effects of Climate Change on Reservoirs 
As discussed above, research indicates that the potential for reservoirs to generate GHG 
emissions differs among artic, boreal, temperate, and tropic regions. In temperate regions such 
as Sonoma and Mendocino counties, the most substantial climate change effect on reservoirs 
would be related to decreased runoff. Decreased runoff to reservoirs could cause a reduction in 
lake size, reductions in large lakes as a result of fragmentation, and decreases in the extent of 
the inundated area. In addition, temperate zones are generally projected to experience more 
droughts and increased eutrophication of waterways, due to increased demand of biofuel and 
food crops for fertilizer and water.  Decreases in lake sizes, and increases in production of 
primary productivity (e.g., algae) could contribute to increased deposits of organic carbon into 
lake beds. Further, increased algal populations, duration of stratification (i.e., periods in which 
lake waters experience relatively colder waters at deeper depths), and sedimentation would 
lend to greater prevalence of anaerobic conditions in lakes, thereby producing more CH4. 
However, lower lake levels and flow rates may result in decreased export of GHG emissions 
from outflow points (Tranvik, et al. 2009).  

4.8.3 Regulatory Framework 
GHG emissions and responses to global climate change are regulated by a variety of federal, 
state, and local laws and policies. Key regulatory and conservation planning issues applicable to 
the project are discussed below.  
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Federal 

Supreme Court Ruling of Carbon Dioxide as a Pollutant 
The U.S. Environmental Protection Agency (EPA) is the federal agency responsible for 
implementing the federal Clean Air Act (CAA) and its amendments. The Supreme Court of the 
United States ruled on April 2, 2007 that CO2 is an air pollutant as defined under the CAA, and 
that EPA has the authority to regulate emissions of GHGs. The ruling in this case resulted in 
EPA taking steps to regulate GHG emissions and lent support for state and local agencies’ 
efforts to reduce GHG emissions. 

State 

Executive Order S-3-05 
Executive Order S-3-05, signed by Governor Arnold Schwarzenegger in 2005, proclaims that 
California is vulnerable to the impacts of climate change. It declares that increased 
temperatures could reduce the Sierra Nevada snowpack, further exacerbate California’s air 
quality problems, and potentially cause a rise in sea levels. To combat those concerns, the 
Executive Order established total GHG emission targets for the state. Specifically, emissions 
are to be reduced to the 2000 level by 2010, the 1990 level by 2020, and to 80 percent below 
the 1990 level by 2050. 

Assembly Bill 32 Climate Change Scoping Plan and Update 
In December 2008, the California Air Resources Board (ARB) adopted its Climate Change 
Scoping Plan, which contains the main strategies California will implement to achieve reduction 
of approximately 118 million metric tons (MMT) of CO2-equivalent (CO2e) emissions, or 
approximately 21.7 percent from the state’s projected 2020 emission level of 545 MMT of CO2e 
under a business-as-usual scenario (this is a reduction of 47 MMT CO2e, or almost 10 percent, 
from 2008 emissions). CO2e is a measurement used to account for the fact that different GHGs 
have different potential to retain infrared radiation in the atmosphere and contribute to the 
greenhouse effect. This potential, known as the global warming potential of a GHG, is 
dependent on the lifetime, or persistence, of the gas molecule in the atmosphere. ARB’s original 
2020 projection was 596 MMT CO2e, but this revised 2020 projection takes into account the 
economic downturn that occurred in 2008 (ARB 2011). The Scoping Plan reapproved by ARB in 
August 2011 includes the Final Supplement to the Scoping Plan Functional Equivalent 
Document, which further examined various alternatives to Scoping Plan measures. The Scoping 
Plan also includes ARB-recommended GHG reductions for each emissions sector of the state’s 
GHG inventory. ARB estimates the largest reductions in GHG emissions to be achieved by 
2020 will be by implementing the following measures and standards (ARB 2011): 

 improved emissions standards for light-duty vehicles (estimated reductions of 26.1 MMT 
CO2e); 

 the Low-Carbon Fuel Standard (15.0 MMT CO2e); 
 energy efficiency measures in buildings and appliances (11.9 MMT CO2e); 
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 a renewable portfolio and electricity standards for electricity production (23.4 MMT 
CO2e); and 

 the Cap-and-Trade Regulation for certain types of stationary emission sources (e.g., 
power plants). 

In 2014, ARB adopted the First Update to the Climate Change Scoping Plan to identify the next 
steps in reaching AB 32 goals and evaluate the progress that has been made between 2000 
and 2012 (ARB 2014). According to the update, California is on track to meet the near-term 
2020 GHG limit and is well positioned to maintain and continue reductions beyond 2020 (ARB 
2014: ES-2). The update also reports the trends in GHG emissions from various emission 
sectors. 

At the time of writing this draft EIR; however, no specific reduction goal beyond 2020 has been 
recommended or formally adopted by ARB or the California State Legislature. As noted in the 
discussion of AB 32, above, ARB is tasked with making a recommendation for targets beyond 
2020 as part of the legislation. ARB is currently working on a second update to the Scoping Plan 
to reflect the 2030 target established in Executive Order B-30-15 (described in more detail 
below). The State Legislature is currently considering a bill to establish overall GHG targets, 
along the lines provided in AB 32, for the period after 2020. However, no such bills have been 
passed as of this writing (June 2016).  

Executive Order B-30-15 
On April 20, 2015, Governor Edmund G. Brown, Jr., signed Executive Order B-30-15 to 
establish a California GHG reduction target of 40 percent below 1990 levels by 2030. The 
Governor’s executive order aligns California’s GHG reduction targets with those of leading 
international governments such as the 28-nation European Union which adopted the same 
target in October 2014. California is on track to meet or exceed its legislated target of reducing 
GHG emissions to 1990 levels by 2020, as established in the California Global Warming 
Solutions Act of 2006 (AB 32, summarized above). California’s new emission reduction target of 
40 percent below 1990 levels by 2030 will make it possible to reach the ultimate goal of 
reducing emissions 80 percent below 1990 levels by 2050. This is in line with the scientifically 
established levels needed in the U.S. to limit global warming below 2°Celsius, the warming 
threshold at which there will likely be major climate disruptions such as super droughts and 
rising sea levels. None of the targets stated in Executive Order B-30-15 have not been adopted 
by the state legislature. 

Senate Bill X1-2, the California Renewable Energy Resources Act of 
2011 
SB X1-2 of 2011 requires all California utilities to generate 33 percent of their electricity from 
renewables1 by 2020. 

1 Renewable energy resources under the California Renewable Energy Resources Act include: wind, solar thermal, 
solar photovoltaic, geothermal, solid-fuel biomass, biogas, and small hydroelectric (i.e., smaller than 30 megawatt 
capacity). 
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Senate Bill 350, the Clean Energy and Pollution Reduction Act of 2015 
Approved by Governor Brown on October 7, 2015, SB 350 targets a 50 percent renewable mix 
in California electricity by December 31, 2030 and a cumulative doubling of statewide energy 
efficiency savings in electricity and natural gas final end uses of retail customers by January 1, 
2030, with annual targets established by the California Energy Commission. This bill is meant 
as an extension of SB X1-2 of 2011. 

Local 

Mendocino County General Plan 
No policies that address GHGs in the Mendocino County General Plan are relevant to the GHG 
efficiency of the Water Agency’s operations. 

City of Ukiah General Plan 
No policies that address GHGs in the City of Ukiah General Plan are relevant to the GHG 
efficiency of the Water Agency’s operations. 

City of Ukiah Climate Action Plan 
The City of Ukiah CAP outlines strategies, goals, and actions for reducing municipal and 
community-wide GHG emissions. It is designed to ensure that Ukiah does its part to contribute 
to the goals of California’s Global Warming Solutions Act of 2006 (AB 32), while remaining 
consistent with the Ukiah General Plan vision for future growth. 

The baseline 2005 GHG inventory for the community of Ukiah totals 155,480 metric tons (MT) of 
carbon dioxide equivalent (CO2e). In 2005, On-road Transportation accounted for of the largest 
portion of overall community-wide emissions, constituting 47.9 percent of total emissions. 
Contributions from other sectors, in order of magnitude, include: City-operated Landfill (23.8 
percent), Residential Energy (electricity and natural gas, 10.4 percent), Commercial/Industrial 
Energy (electricity and natural gas, 9.0 percent), Solid Waste Generation (3.0 percent), 
Agriculture (2.8 percent), Off-road Transportation (2.7 percent), Wastewater Treatment (0.2 
percent), Water Conveyance Electricity (0.1 percent), and Stationary Sources (<0.1 percent). 
Between 2005 and 2010, community-wide emissions decreased by approximately 7 percent to 
144,625 MT CO2e, with 9 of the 12 sectors experiencing a decrease. The 44 percent reduction 
in emissions from Solid Waste Generation is due to a large increase in waste diversion between 
2005 and 2010 (i.e., increased recycling). The decrease at the City-operated Landfill is due to 
the natural attenuation of methane (CH4) emissions as the waste in place decomposes and 
releases less landfill gas over time. Electricity-related reductions (Residential, Commercial, and 
Water Conveyance) can be attributed to lower power consumption resulting from the economic 
downturn, and an increase in the amount of low-carbon renewable energy sources in the City’s 
electricity portfolio from 2005 to 2010. Overall, the percent that each sector contributed to total 
emissions did not change significantly between 2005 and 2010, with On-road Transportation 
continuing to comprise the largest sector (51.1 percent), followed by the City Landfill (21.1 
percent), and Residential Energy (electricity and natural gas, 11.2 percent). The City of Ukiah 
GHG emissions by sector are depicted in Figure 4.8-4. 
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Figure 4.8-4. City of Ukiah GHG Emissions by Sector (Source: City of Ukiah 2014) 

The City of Ukiah CAP contains the goals and strategies to reduce GHG emissions under four 
sectors: energy, transportation and land use, solid waste, and water. Goals and strategies 
relevant to the proposed project are listed as follows. 

Goal: E.2 Promote Renewable Energy Generation 

Strategy: E.2.3 Expand Municipal Renewable Energy 

City of Ukiah Renewable Energy Resources Procurement Plan 
The City of Ukiah approved its Electricity Utility Renewable Energy Resources Procurement 
Plan in November 2013, consistent with the State’s Renewables Portfolio Standard (RPS) 
program. The City of Ukiah’s RPS Procurement Plan includes minimum quantities of electricity 
product derived from eligible renewable energy resources, including renewable energy credits, 
as a specific percentage of Ukiah’s total kilowatt hours sold to its retail end-use customers. 
Established targets include meeting 25 percent RPS by 2016 and 33 percent RPS by 2020.  

As of 2014, the City of Ukiah derives 49 percent of its fuel mixture for electricity from renewable 
resources, consisting of RPS-qualifying geothermal and small hydroelectric sources (California 
Energy Commission 2015).  
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Sonoma County General Plan 
The Open Space and Resource Conservation (OSRC) element of the Sonoma County General 
Plan includes the following applicable goals, objectives, and policies related to reducing GHG 
emissions in Sonoma County (Sonoma County 2008):  

Goal OSRC 14: Promote energy conservation and contribute to energy demand 
reduction in the County. 

Objective OSRC-14.4: Reduce greenhouse gas emissions by 25 percent below 
1990 levels by 2015. 

Policy OSRC-14j: Encourage the Sonoma County Water Agency and 
other water and wastewater service providers to reduce energy demand 
from their operations. 

Goal OSRC-16: Preserve and maintain good air quality and provide for an air quality 
standard that will protect human health and preclude crop, plant and property damage 
in accordance with the requirements of the Federal and State Clean Air Acts. 

Objective OSRC-16.1: Minimize air pollution and greenhouse gas emissions. 

Climate Action 2020 and Beyond: Sonoma County Regional Climate 
Action Plan 
The Sonoma County Climate Action Plan, Climate Action 2020 and Beyond (Sonoma County 
CAP), provides GHG emissions inventories and outlines a series of local actions to reduce 
community GHG emissions to 25 percent below 1990 levels by 2020. The regional framework 
creates an efficient and consistent approach to address climate change but allows local 
governments to adopt locally appropriate measures to reduce GHG emissions. It also provides 
information about local climate hazards and ways Sonoma County communities can be more 
resilient to those hazards. After 2020, another phase of local climate action planning will begin 
to meet the future goal of reducing emissions to 80 percent below 1990 levels by 2050. At the 
time of writing this EIR the Sonoma County CAP and Draft EIR are available for public review 
and not yet adopted, however relevant information is provided in this discussion as appropriate. 

GHG Emission Inventory for Sonoma County 
Approximately 4 million metric tons of carbon dioxide equivalent (MMTCO2e) were generated by 
activities in Sonoma County in 1990. By 2010, GHG emissions decreased by approximately 7.7 
percent to about 3.7 MMTCO2e. However, in the absence of state and local climate action, 
emissions are projected to grow to 4.4 MMTCO2e by 2020, largely driven by population and 
economic growth. 

The inventories of community-wide GHG emissions in Sonoma County capture the primary 
sources of emissions that can be reduced through the actions of local governments and regional 
entities: energy use in our homes, businesses, vehicles, and off-road equipment; emissions 
associated with the treatment and delivery of water; emissions from solid waste generation ; and 
fertilizer and livestock operations. This approach is known as an “activity-based” inventory. It 
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involves measuring or modeling the primary emissions-generating activities in Sonoma County 
and estimating the level of GHGs associated with those activities based on standard or locally 
specific emissions factors. The inventory includes activities that directly emit GHG in the county.  
However, some emissions that occur outside the county are also included if they are the direct 
result of community activities in the county that can be reduced through local actions. For 
example, GHG emissions from regional power plants that provide electricity to local homes and 
businesses are included, even though the power plants may not be located within the county. 

The 2010 countywide inventory reveals that two activities are responsible for 85 percent of 
locally generated emissions: transportation and building energy use, as shown in Figure 4.8-5. 
Livestock and fertilizer, solid waste, water use, and off-road equipment represent smaller 
sources in Sonoma County; however, these activities still hold opportunity for emissions 
reductions. 

Figure 4.8-5. 2010 Sonoma County GHG Emissions by Sector (Source: Sonoma County 2016) 

There are 20 overall goals for the GHG-reduction measures in the proposed Sonoma County 
CAP. Goals address six sectors: building energy, transportation and land use, solid waste 
generation, water conveyance and wastewater treatment, livestock and fertilizer, and advanced 
climate initiative. Goals applicable to the project are associated with the water conveyance and 
wastewater treatment sector, listed below. 

Water Conveyance and Wastewater Treatment 
Goal 14: Increase use of renewable energy in water and wastewater systems. 
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Sonoma County Water Agency Energy Policy 

Energy Policy and “Carbon-free Water” Campaign 
The Board of Directors adopted the Water Agency’s Energy Policy in March 2011, which sets 
the guidelines for the Water Agency’s energy-related projects and innovations and lays the 
groundwork for a comprehensive program of water-use efficiency, system efficiency, and 
development and purchase of renewable energy sources. Elements of the multifaceted Water 
Agency program relevant to the GHG analysis of the Proposed Project are summarized as 
follows. 

Energy use can be decreased by reducing demand for water. By increasing water conservation, 
the Water Agency can pump less water and wastewater and use less energy. Ongoing water 
use efficiency initiatives have helped reduce water deliveries throughout the region by 
approximately 20.7 percent since 2006 (SCWA 2015). Water use efficiency initiatives include 
public awareness campaigns, programs targeting conversion to low water-use landscaping, and 
rebates and direct install programs for low water-use fixtures. 

The Water Agency also continues efforts to reduce energy consumption throughout its water 
and wastewater systems through the implementation of efficiency upgrades. Energy efficiency 
measures include replacing old electric motors and fine-tuning system operations. Additionally 
the Water Agency’s Operations and Maintenance Building and Services Center were retrofitted 
with highly efficient heating, ventilation and air conditioning (HVAC) supplied by ground-source 
and pond-loop heat pump systems, which reduced HVAC energy use by 50 percent. 

The Water Agency also pursued expansion of its energy production facilities. In 2006, the Water 
Agency initiated the installation of a 500kW photovoltaic system at its administrative building. 
The following year, another 500kW photovoltaic system was installed at the Airport Treatment 
Plant and a 930 kW system was installed at the Sonoma Valley Treatment Plant. In 2009, the 
Water Agency began using electricity generated by the existing hydroelectric facilities at Warm 
Springs Dam rather than selling it to Pacific Gas and Electric (PG&E). Two years later, the 
Water Agency contracted to use all of the electricity produced by the 2005 Landfill Gas Power 
Plant, approximately 3 MW. The Water Agency is actively planning additional photovoltaic 
systems, including up to 12.5 MW of floating solar on recycled water storage ponds. The 
majority of the power produced by this network of floating solar will be purchased by Sonoma 
Clean Power, reducing emissions for the region as a whole (SCWA 2015). 

Additionally, in 2015, the Water Agency contracted to procure 100 percent of its electricity 
needs through renewable and carbon-free resources such as hydroelectric and landfill gas from 
the Power and Water Resources Pooling Authority (PWRPA), geothermal from Sonoma Clean 
Power and its own solar photovoltaic sources, achieving a carbon neutral energy supply to 
power its water supply system. Figure 4.8-6 illustrates energy sources for Water Agency 
operations. 
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Figure 4.8-6. Sonoma County Water Agency Electric Energy Sources, 2015 (Source: Water 
Agency, 2015) 

Sonoma Clean Power 
In 2011, the Water Agency Board of Directors directed the Water Agency to investigate forming 
a community power program in response to Sonoma County’s desire for lower rates and cleaner 
power. In 2012, a Joint Powers Authority (JPA) was approved by the Board, and Sonoma Clean 
Power was launched. Sonoma Clean Power is the new, locally controlled electricity provider in 
Sonoma County that provides the option of using power generated by renewable sources at 
competitive rates. Sonoma Clean Power offers an “EverGreen” electricity purchase program 
which allows customers to choose 100% renewable energy from local geothermal sources. 

Electric Vehicles Fleet 
The Water Agency is part of a Bay Area coalition receiving funding for fleet electric vehicles and 
charging infrastructure through the Local Government Electric Vehicle Fleet Demonstration 
Project, a project of the Metropolitan Transportation Commission. Currently, the Water Agency 
has nearly 30 hybrid, plug-in hybrid and electric vehicles, which comprise almost 20 percent of 
the Water Agency’s fleet. 

Applied Solutions 
The Water Agency is a founding member of Applied Solutions, a non-profit organization that 
provides a shared forum for local governments to advance local and regional energy 
independence, economic stability, job creation and resilient infrastructure systems. The group 
includes over 170 local government affiliates (Sonoma County Water Agency 2015). 

Water Agency 2013 GHG Emissions Inventory 
The Water Agency reported GHG emissions to the California Climate Action Registry for the 
years 2006-2009 and to the Climate Registry (TCR) from 2010 to the present. The most recently 
published Greenhouse Gas Inventory Report to date for the Water Agency is for the Calendar 
Year 2014. 
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The Water Agency’s 2014 inventory includes emissions from administrative facilities such as 
office buildings; water supply facilities such as the Wohler-Mirabel diversions and booster 
pumps; wastewater facilities and pump stations; and mobile sources such as passenger 
vehicles and construction equipment. Direct emissions include stationary combustion; mobile 
combustion; process emissions, such as N2O produced by wastewater; and fugitive emissions, 
such as those from building and vehicle air conditioning systems. Indirect emissions are those 
resulting from purchased electricity. 

Approximately 94 percent of Water Agency-purchased electricity is supplied by the JPA PWRPA 
and the remainder of electricity used by the Water Agency is purchased from Pacific Gas and 
Electric Company (PG&E) and Sonoma Clean Power (SCP). PWRPA delivers most of its power 
from hydroelectric sources (zero emission factor) and also provides the Water Agency with 
renewable power from the local Landfill-Gas-to-Energy facility. In 2014, the Water Agency 
purchased 40,902 MWh from PWRPA and 1,548 MWh from PG&E and SCP. The Water 
Agency’s GHG emissions totaled 4.1327 megatons of CO2 equivalent (MTCO2e) for the 2014 
calendar year. 

The Water Agency has achieved the Climate Registry’s Platinum Status, the highest 
achievement level recognized, for the adoption of a carbon reduction plan, achieving greater 
than 20 percent reduction in emissions, and demonstrating implementation of five or more best 
practices for climate protection (SCWA 2015). 

4.8.4 Impact Analysis 

Methodology 
This impact analysis considers the potential GHG- and climate change-related effects of Water 
Agency’s proposed changes to its management of water releases from Lake Mendocino and 
Lake Sonoma. The proposed changes to water release management would not involve the 
construction of new facilities, increased operation of existing emissions sources (e.g., pumps) 
operated by the Water Agency or the users its serves, or changes to the type or frequency of 
maintenance activities performed by the Water Agency. For these reasons, this analysis 
focuses on whether any of the resultant reservoir conditions at Lake Mendocino and Lake 
Sonoma could potentially result in a net increase in the level of GHGs emitted directly from the 
reservoirs. 

Data representative of existing emissions of CO2, CH4, and N2O from Lake Mendocino and Lake 
Sonoma are not available. While research studies have been conducted for lakes of a similar 
size, the potential for emissions from the Russian River watershed is not considered to be easily 
interpolated, in part, because standard procedures to obtain data have not been used across 
studies (Goldenfum 2012). In addition, reservoirs are collection points for material coming from 
the whole drainage basin area upstream. As part of the natural cycle, organic matter is flushed 
into these collection points from the surrounding terrestrial ecosystems. In addition, domestic 
sewage, industrial waste and agricultural runoff may also enter these systems and produce 
GHG emissions. Therefore, a determination about whether a reservoir results in a net increase 
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in GHG emissions would necessitate the appropriate estimation of GHG emissions associated 
with the affected waterways before and after the reservoir is formed. Because data were not 
collected from areas surrounding the project site before the dams were constructed the 
associated change in emission levels cannot be measured. Thus, for the purposes of this 
analysis, a qualitative approach is applied and it is assumed that Lake Mendocino and Lake 
Sonoma produce some quantities of CO2, CH4, and N2O for the reasons described below. 
However, no measurements have been taken to verify this assumption. 

While CO2 is produced under oxic or anoxic conditions, as described above, CH4 is produced 
under anoxic conditions in waterways. N2O may be produced in the drawdown zone in 
reservoirs at the sediment/water interface; however, existing research indicates that N2O levels 
are relatively low in temperate regions such as the project area (IHA 2010)). Given the presence 
of sediment, and fluctuating water level, Lake Mendocino and Lake Sonoma provide conditions 
for the production of CO2, CH4, and N2O. 

As described above, CO2 and CH4 are released to the atmosphere through five processes: 1) 
bubble fluxes (ebullition) from the shallow water; 2) diffusive fluxes from the water surface of the 
reservoir; 3) diffusion through plant stems; 4) degassing upon passing through turbines and 
spillways, due to decreased pressure and increased temperatures, and 5) increased diffusive 
fluxes along river courses downstream (IHA 2010). N2O is emitted to the atmosphere from 
diffusive fluxes. Both Lake Sonoma and Lake Mendocino operate such that CO2, CH4, and N2O 
could be emitted through these processes. Because Lake Mendocino’s outfall is located near 
the bottom of the lake where methanogensis typically occurs, it may release greater levels of 
GHG than Lake Sonoma because its outflow is near the surface of the water.  

The GHG impact analysis presented in this EIR discusses whether reservoir-generated GHG 
levels could potentially change based on a review of published literature and modeling efforts 
that account for water temperature, variability in lake water surface elevations, and the level of 
power generation at the hydroelectric facilities at Coyote Valley Dam and Warm Springs Dam. 

The ability for the City of Ukiah to meet its RPS requirements is also addressed based on the 
degree in which electricity production at Coyote Valley Dam would change. 

The Proposed Project’s susceptibility to present and future effects of climate change is analyzed 
qualitatively. This discussion focuses on the many functions the reservoirs support, including 
releasing water stored in these reservoirs to supplement natural flows as necessary to maintain 
the minimum instream flow requirements for the Russian River and Dry Creek established by 
the State Water Resources Control Board's (SWRCB)2 Decision 1610, to meet the demands for 
diversions into the Water Agency’s transmission system and to meet the needs of other Russian 
River water users, as well as stored water for wildfire fighting efforts, and recreational uses. 

As described in Chapter 4, the Water Agency’s Russian River ResSim Model was used to 
simulate the water supply operations of Lake Mendocino and Lake Sonoma as well as flow and 
water quality conditions at multiple locations along the Russian River and Dry Creek for 

2 In this EIR, “SWRCB” refers to both the State Water Resources Control Board and its predecessor agencies. 
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Baseline Conditions, the Proposed Project, No Project 1 Alternative, and No Project 2 
Alternative. System conditions were analyzed for both historical hydrology from 1910 to 2013 
and projected climate change hydrology from 2000 to 2099.  Please refer to Appendix G for 
more information on the ResSim model and its results.  Reservoir water surface elevations, 
storage volumes, and instream flow changes, as simulated by the Russian River ResSim model, 
were then used to assess potential impacts related to greenhouse gases and climate change. 

The project alternatives involve changes to water release schedules and do not include any 
construction or operational activities that directly emit GHGs. For this reason, and for the 
reasons described above related to that qualitative nature of this assessment, quantified 
analysis of GHG emissions is not needed.  

Significance Criteria 

CEQA Direction 
Because no single project is large enough to meaningfully affect climate change (caused by 
many years of cumulative global emissions of GHG), a GHG significance threshold for a single 
project cannot be meaningfully established. For example, although Executive Orders B-30-15 
and S-3-05 establish 2030 and 2050 statewide goals, respectively, for reducing GHG emissions, 
agencies are not required to use those goals to evaluate GHG emissions. In 2008, the 
Schwarzenegger administration issued guidance regarding this issue; that guidance stated that 
the adoption of appropriate significance thresholds was a matter of discretion for the lead 
agency. The guidance states: 

“[T]he global nature of climate change warrants investigation of a statewide threshold of 
significance for GHG emissions. To this end, OPR has asked ARB technical staff to recommend 
a method for setting thresholds which will encourage consistency and uniformity in the CEQA 
analysis of GHG emissions throughout the state. Until such time as state guidance is available 
on thresholds of significance for GHG emissions, we recommend the following approach to your 
CEQA analysis.” 

Determine Significance: 

	 When assessing a project’s GHG emissions, lead agencies must describe the 
existing environmental conditions or setting, without the project, which normally 
constitutes the baseline physical conditions for determining whether a project’s 
impacts are significant. 

	 As with any environmental impact, lead agencies must determine what constitutes a 
significant impact. In the absence of regulatory standards for GHG emissions or 
other scientific data to clearly define what constitutes a “significant impact,” individual 
lead agencies may undertake a project-by-project analysis, consistent with available 
guidance and current CEQA practice. 

	 The potential effects of a project may be individually limited but cumulatively 
considerable. Lead agencies should not dismiss a proposed project’s direct and/or 
indirect climate change impacts without careful consideration, supported by substantial 
evidence. Documentation of available information and analysis should be provided for 
any project that may significantly contribute new GHG emissions, either individually or 
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cumulatively, directly or indirectly (e.g., transportation impacts). 
	 Although climate change is ultimately a cumulative impact, not every individual 

project that emits GHGs must necessarily be found to contribute to a significant 
cumulative impact on the environment. CEQA authorizes reliance on previously 
approved plans and mitigation programs that have adequately analyzed and 
mitigated GHG emissions to a less than significant level as a means to avoid or 
substantially reduce the cumulative impact of a project. 

The Governor’s Office of Planning and Research’s (OPR) Guidance did not require Executive 
Order S-3-05 to be used as a significance threshold under CEQA. Rather, the Office of Planning 
and Research recognized that, until ARB establishes a state-wide standard, selecting an 
appropriate threshold was within the discretion of the lead agency.  

CEQA Guidelines Section 15064.4 was later added, in 2010, to address GHGs. The Guidelines 
state: 

(a) The determination of the significance of greenhouse gas emissions calls for a 
careful judgment by the lead agency consistent with the provisions in section 15064. A 
lead agency should make a good-faith effort, based to the extent possible on scientific 
and factual data, to describe, calculate or estimate the amount of greenhouse gas 
emissions resulting from a project. 
(b) A lead agency should consider the following factors, among others, when 
assessing the significance of impacts from greenhouse gas emissions on the 
environment: 

(1) The extent to which the project may increase or reduce GHG emissions 
as compared to the existing environmental setting; 
(2) Whether the project emissions exceed a threshold of significance that the 
lead agency determines applies to the project; 
(3) The extent to which the project complies with regulations or requirements 
adopted to implement a statewide, regional, or local plan for the reduction or 
mitigation of greenhouse gas emissions. Such requirements must be adopted by 
the relevant public agency through a public review process and must reduce or 
mitigate the project’s incremental contribution of greenhouse gas emissions. If 
there is substantial evidence that the possible effects of a particular project are 
still cumulatively considerable notwithstanding compliance with the adopted 
regulations or requirements, an EIR must be prepared for the project. 

Standard environmental checklist questions have been reviewed in light of the proposed project 
to develop significance criteria that are tailored to the consequences of the proposed changes to 
fish flow releases, As described previously under subheading, “Methodology,” GHG emissions 
from the project alternatives could be associated with operations and conditions of Lake 
Sonoma and Lake Mendocino. Due to the qualitative nature of this discussion, there is no 
quantitative threshold that applies to the analysis. However, the analysis does consider if GHG 
emissions would increase with operations and if statewide goals and strategies for renewable 
energy under the RPS would be met (i.e., as reflected in the AB 32 Scoping Plan goals and 
strategies). Consistency with local plans and programs is evaluated in Section 4.8.5 below. In 
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addition, while a recent Supreme Court decision clarified that CEQA does not generally require 
an analysis of the environment’s effect on a project, including exposure to effects of a warming 
climate, if a project may risk exacerbation of the environmental hazard or adverse condition, the 
lead agency needs to evaluate how the hazard or condition could affect a project’s future users 
or residents (Supreme Court of California, December 17, 2015). Based on this guidance, the 
issue of exposure to climate change risks is included in the analysis.  Thus, the Water Agency 
has determined that the project alternatives could result in a signficant environmental effect if: 

	 the Fish Habitat Flows and Water Rights Project could result in a substantial increase in 
reservoir-generated GHG emissions; 

	 the Fish Habitat Flows and Water Rights Project could substantially affect the City of Ukiah’s 
ability to meet RPS requirements (which, in turn, could indirectly affect consistency with AB 
32 goals and strategies); or 

	 changed climate could alter hydrological conditions such that Fish Habitat Flows and Water 
Rights Project operations would potentially result in significant indirect adverse 
environmental effects. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential greenhouse gas emissions and 
climate change impacts associated with the project alternatives, including the Proposed Project, 
the No Project 1 Alternative, and the No Project 2 Alternative.  Each impact discussion includes 
an analysis of the impact, a summary statement of the impact and its significance, and 
proposed mitigation measures, where applicable.  Impacts are summarized and categorized as 
either “no impact,” “less than significant,” “less than significant with mitigation,” “significant and 
unavoidable,” or “beneficial.” 

Impact 4.8-1. The Fish Habitat Flows and Water Rights Project could result in a 
substantial increase in reservoir-generated GHG emissions. (Less than 
Significant) 

As discussed above, available data indicate that GHG emissions from reservoirs vary 
considerably depending on a number of factors. However, for the purposes of this analysis, it is 
assumed that that: 1) anaerobic conditions exist in both lakes conducive to the production of 
CO2, CH4, and N2O; and 2) GHGs emitted by Lake Mendocino and Lake Sonoma result from 
diffusion, ebullition, and degassing. Factors that affect the levels of GHGs emitted from these 
and other reservoirs include the following (Goldenfum 2012): 

	 Carbon and nutrient loading in the reservoir: Loading of carbon and nutrients affects 
the amount of carbon stored in the sediments and the amount of dissolved oxygen. 

	 Rainfall: Rainfall can affect shore erosion, water levels in lakes, and runoff rates of 
waterways. 

	 Soil type and nearby land use: Some soil types are more likely to create anaerobic 
conditions; nearby land uses can affect nutrient levels of runoff into waterways. 
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 Biomass of plants, algae, bacteria, and animals in the reservoir and in drawdown 
zone: Decomposition of biomass, under anaerobic condition converts CO2 into CH4. 

	 Water temperature gradient: Increased water temperatures reduce gas solubility.  

	 Water residence time: The amount of time water molecules exist in lakes can affect the 
rate at which the carbon cycle function. 

	 Stratification of the reservoir body: Water stratification occurs when water masses 
with different properties (e.g., water temperature or oxygen content) form layers that act 
as barriers to water mixing. 

	 Reservoir age: The length of time the area has been used as a reservoir. New, younger 
reservoirs have the potential to generate more GHGs because of the amount of carbon-
based material inundated with water during the initial inundation. 

	 Drawdown zone exposure: The area where water level changes as a result of 
increased or decreased inflow and outflow. Inundated vegetation may result in crease 
level of dissolved organic matter 

	 Wind speed and direction: Wind speed and direction can influence mixing of reservoir 
waters 

	 Presence of low-level outlets: Releases of water from low-level outlets can cause 
immediate pressure reduction that allow for gas to become less soluble in water. 

	 Level of turbulence downstream of the dam associated with ancillary structures: 
The presence of spillways, turbines, and weirs can affect how much gas is released from 
water due to changes in temperature and pressure. 

	 Water depth: Water depth can influence the presence of anoxic conditions, 

temperature, and mixing of lake waters.
	

Implementation of the project alternatives would have the potential to change some of these 
parameters but not others. Changes to outflow rates would not affect the general climate and 
weather conditions, such as wind speed and direction, rainfall, and carbon and nutrient loading 
into the reservoir. In addition, physical characteristics of the reservoirs would not be altered, 
such as the presence of low-level outlets, reservoir age, carbon and nutrient loading into the 
reservoir, soil types, and nearby land uses. Based on existing conditions and water levels, the 
Proposed Project would not cause new vegetated areas to be inundated. 

The project alternatives would potentially change other parameters, however. Because the 
Proposed Project would affect the rate and timing of water releases from Lake Mendocino and 
Lake Sonoma, there would be changes to water depth during some parts of the year.  In turn 
this could affect water temperature, stratification of the reservoir body, changes to turbulence 
levels downstream of the dam, and variation in reservoir depth. Importantly, water surface 
elevation (i.e., reservoir depth) and the annual variation in surface variation is the single factor 
that influences all of these parameters. For this reason, this analysis focuses on whether the 
surface elevations of Lake Mendocino and Lake Sonoma would be substantially changed under 
the Proposed Project and the No Project 1 and No Project 2 alternatives compared to Baseline 
Conditions. Minimum and maximum water surface elevations of both reservoirs were modeled 
for Baseline, Proposed Project, No Project 1, and No Project 2 alternatives.  The results of this 
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modeling are shown for Lake Mendocino and Lake Sonoma in Figures 4.8-7 and 4.8-8, 
respectively. 

Figure 4.8-7. Minimum and maximum water surface elevations at Lake Mendocino (feet above 
mean sea level). 

Figure 4.8-8. Minimum and maximum water surface elevations at Lake Sonoma (feet above mean 
sea level). 
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The No Project 1 Alternative, No Project 2 Alternative, and Proposed Project are discussed 
separately below. 

No Project 1 
The No Project 1 Alternative follows Decision 1610 minimum instream flow releases guided by 
the Decision 1610 Hydrologic Index, but assumes that beneficial use of the existing 75,000 
acre-feet of water authorized under water right Permits 12947A, 16596, 12949, and 12950 
would be met by greater releases from Warm Springs Dam through Dry Creek and into the 
Russian River for diversion at the Wohler and Mirabel diversion facilities. Under the No Project 1 
Alternative, flows to Dry Creek from Lake Sonoma and flows to the Russian River from Lake 
Mendocino would be the same as under Baseline Conditions. Thus, conditions in Lake 
Mendocino and Lake Sonoma would not change. Conditions that could result in production of 
GHGs, such as stratification of water bodies, carbon and nutrient loading, drawdown zone 
exposure, water depth, and level of turbulence downstream of the dam would remain similar to 
the existing conditions. As a result, it is not expected that reservoir-generated emissions of 
GHGs would substantially increase.  Therefore, no impact is anticipated and no mitigation is 
required. 

No Project 2 
The No Project 2 Alternative would follow the Russian River Biological Opinion minimum 
instream flow recommendations on the Russian River during the summer months guided by the 
Decision 1610 Hydrologic Index, but still assumes that beneficial use of the existing 75,000 
acre-feet of water authorized under water right Permits 12947A, 16596, 12949, and 12950 
would be met by modified releases from Coyote Valley and Warm Springs dams. Under the No 
Project 2 alternative, water surface elevation in Lake Sonoma would be similar to Baseline 
Conditions, with some slight increases or decreases, as shown in Figure 4.8-7. The level of 
Lake Sonoma and flows to Dry Creek would be similar to existing conditions. Thus, conditions 
that could result in the generation of GHGs, including the stratification of water bodies, the level 
of carbon and nutrient loading, the level of drawdown zone exposure, water depth, and level of 
turbulence downstream of the dam would remain similar to Baseline Conditions. As a result, it is 
expected that production and emissions of GHGs would not substantially increase. 

Under the No Project 2 Alternative, minimum water surface elevation would increase in Lake 
Mendocino during nearly all months of the year, as shown in Figure 4.8-7. The increase would 
inundate a greater area of shoreline compared to Baseline Conditions for longer periods of time 
throughout the year and would decrease the extent of drawdown area. While CO2 is produced 
under both oxic and anoxic conditions, as described above, CH4 is produced under anoxic 
conditions in waterways. N2O may be produced in the drawdown zone in reservoirs at the 
sediment/water interface; however, studies of other reservoirs in temperate regions indicate that 
levels are low (IHA 2010). Anoxic conditions in lakes are generally the result of decreased 
mixing of lake waters and warming of the upper layer of a lake to create a separate epilimnion 
(i.e. warm layer of water at the surface) and hypolimnion (i.e., cold, dense water below) (Grand 
Valley State University 2016).  
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Changes to maximum water surface elevations at Lake Mendocino would remain similar to 
Baseline Conditions under the No Project 2 Alternative and, therefore, it is unlikely there would 
be a resulting change to oxic or anoxic conditions within the lake. That is, drivers of lake 
stratification would continue to predominantly be a function of wind speed and weather 
conditions. Thus, conditions that cause production of CO2 and CH4 would not change 
substantially. While N2O is not typically associated with lakes in temperate regions, a decrease 
in the drawdown zone (i.e., increase in minimum water surface elevation and slight increase in 
maximum water surface elevation) would reduce the likelihood of N2O production. Furthermore, 
the mechanisms by which GHGs could be released from Lake Mendocino (i.e., diffusion, 
outflow, and ebullition) would be the same under the No Project 2 Alternative and as under 
baseline conditions. For these reasons, conditions in Lake Mendocino would remain similar to 
the Baseline Conditions, indicating that GHG production and emissions would not substantially 
increase. Therefore, the potential impact would be less than significant and no mitigation is 
required. 

Proposed Project 
The Proposed Project would follow the release schedule guided by the Russian River 
Hydrologic Index detailed in Chapter 3, Background and Project Description, and assumes that 
the beneficial use of the existing 75,000 acre-feet of water authorized under water right Permits 
12947A, 16596, 12949, and 12950 would be met by modified releases from Coyote Valley Dam 
and Warm Springs Dam. 

Under the Proposed Project, water surface elevation in Lake Sonoma would be similar to 
Baseline Conditions, with some slight increases or decreases, as shown in Figure 4.8-8. Thus, 
the level of Lake Sonoma and flows to Dry Creek would be similar to Baseline Conditions. 
Conditions that could result in reservoir-generated GHGs, such as the stratification of water 
bodies, the level of carbon and nutrient loading, the extent of drawdown zone exposure, water 
depth, and the level of turbulence downstream of the dam, would remain similar to the existing 
conditions. The similarity of environmental conditions indicate that the level of reservoir-
generated GHG emissions would not substantially increase. 

Under the Proposed Project, minimum water surface elevations would increase in Lake 
Mendocino in nearly all months of the year; and, as shown in Figure 4.8-7, maximum water 
surface elevation would increase from July through December. Compared to Baseline 
Conditions, the increase would inundate a greater area of shoreline for longer periods of time 
throughout the year and would decrease the drawdown area. As described above, CO2 is 
produced under both oxic and anoxic conditions, CH4 is produced under anoxic conditions in 
waterways, and N2O may be produced in the drawdown zone in reservoirs at the 
sediment/water interface (IHA 2010). 

Implementation of the Proposed Project would decrease the variation in water surface 
elevations at Lake Mendocino. This change would not alter the likelihood of lake stratification, 
because this potential condition would continue to be predominantly driven by other factors, 
such as wind speed and weather. A diminished variation in water surface elevation leads to the 
conclusion that the Proposed Project would not alter oxic or anoxic conditions in the lake and, 
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therefore, the production of CO2 and CH4 would also not change substantially. While N2O is not 
typically associated with lakes in temperate regions, a decrease in the drawdown zone (i.e., 
increase in minimum water surface elevation and slight increase in maximum water surface 
elevation) would reduce the likelihood of N2O production. Furthermore, the mechanisms by 
which GHGs could be released from Lake Mendocino (i.e., diffusion, outflow, and ebullition) 
would be the same under the Proposed Project and as under Baseline Conditions. For these 
reasons, conditions in Lake Mendocino would remain similar to the Baseline Conditions, 
indicating that GHG production and emissions would not substantially increase. Therefore, the 
potential impact would be less than significant and no mitigation is required. 

Impact 4.8-2: The Fish Habitat Flows and Water Rights Project could substantially 
affect the City of Ukiah’s ability to meet RPS requirements. (Less than Significant) 

As discussed above under Section 4.8.3, Regulatory Setting, and discussed in Chapter 4.6, 
Energy, the City of Ukiah has approved an RPS Procurement Plan. According to this plan, the 
City must demonstrate that it is making reasonable progress toward ensuring that it shall meet 
the 25 percent RPS target by 2016 and 33 percent by 2020. As of 2015, the City of Ukiah 
derives 49 percent of the electricity it supplies from RPS-qualified renewable resources, 
consisting of geothermal power plants and small hydroelectric sources, including the 
hydroelectric facility at Coyote Valley Dam (California Energy Commission 2015). 

No Project 1 
Implementation of the No Project 1 Alternative would not alter hydroelectric power generation at 
Coyote Valley Dam on Lake Mendocino. Therefore, there would be no change to the City of 
Ukiah’s ability to meet its RPS Requirements. No impact is anticipated and no mitigation is 
required. 

No Project 2 
Power production at Coyote Valley Dam would be reduced from April through September under 
the No Project 2 Alternative, but would be increased during October through February. Average 
annual power production would be reduced by 4.1 percent or 9,390 MWh per year. This 
reduction represents less than 1 percent of the City’s annual electricity demand. Because the 
City of Ukiah has met and substantially exceeded its RPS requirements, and because the City 
of Ukiah has other options for attaining renewable power through its membership in the NCPA, 
the decrease in electricity generation at Coyote Valley Dam would not inhibit its ability to 
continue to meet its RPS requirements.  Therefore, the potential impact would be less than 
significant and no mitigation is required. 

Proposed Project 
Power production at Coyote Valley Dam would be reduced from April through September under 
the Proposed Project, but would be increased during October through February. Average 
annual power production would be reduced by 11.1 percent (or 8,705 MWh). This reduction 
represents approximately 1 percent of the City of Ukiah’s annual electricity demands. Because 
the City of Ukiah has met and substantially exceeded its requirements RPS requirements, and 
because the City of Ukiah has other options for attaining renewable power through its 
membership in the NCPA, the decrease in electricity generation at Coyote Valley Dam would 
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not inhibit its ability to continue to meet its RPS requirements. Therefore, the potential impact 
would be less than significant and no mitigation is required. 

Impact 4.8-3. Climate change could alter Fish Habitat Flows and Water Rights 
Project operations, potentially resulting in indirect environmental effects. (No 
Impact) 

The Water Agency partnered with USGS to study the influence of climate change on the 
hydrology of the Russian River and, in particular, to develop downscaled climate futures for the 
Russian River and Sonoma County. Results of this study predict warmer air temperatures 
overall; longer, drier summers; increased variability in rainfall (and reduced reliability), which 
could indicate either an increase or a decrease in total rainfall during any given water year; 
increased soil moisture deficit; and reduced groundwater recharge (USGS 2012). These types 
of climate change-related effects could result in more frequent occurrences of decreased runoff 
to Lake Mendocino and Lake Sonoma and reduced total reservoir storage, which could affect 
reservoir operations. 

The Water Agency’s Russian River ResSim Model was used to simulate the water supply 
operations under Baseline Conditions and under the Proposed Project, and No Project 1 and No 
Project 2 alternatives. Average monthly storage in Lake Mendocino and Lake Sonoma is shown 
in Figures 4.8-9 and 4.8-10, respectively. 

To examine changes to storage under low-flow conditions, which are anticipated to occur more 
frequently in the future due to climate change, water storage levels during a drought year were 
also modeled for Baseline Conditions and under the Proposed Project, and No Project 1 and No 
Project 2 alternatives. More specifically, this modeling estimated monthly water storage levels 
under these alternatives during a severe drought that would be similar to the 1976-1977 drought 
year, which is the worst drought year experienced by the project area in the historic record. 
Monthly storage in Lake Mendocino and Lake Sonoma under such severe drought conditions 
are show in Figures 4.8-11 and 4.8-12, respectively. 
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Figure 4.8-9. Average monthly storage at Lake Mendocino (acre-feet).
	

Figure 4.8-10. Average monthly storage at Lake Sonoma (acre-feet).
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Figure 4.8-11. Average monthly storage at Lake Mendocino under severe crought conditions 
(acre-feet). 

Figure 4.8-12. Average monthly storage at Lake Sonoma under severe drought conditions (acre-
feet). 
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As shown in Figures 4.8-11 and 4.8-12, water storage levels would be considerably lower under 
1976-1977 severe drought conditions, which are predicted to occur more frequently due to 
climate change, as compared to average years (shown in Figures 4.8-9 and 4.8-10). This would 
be the case under all project alternatives and Baseline Conditions. While the most severe 
drought conditions (such as 1976-1977) have been rare in the historic record, they are predicted 
to increase in frequency with global climate change.  Water storage with the Proposed Project 
and all project alternatives would be sufficient to meet all beneficial use needs in normal and 
non-severe, dry years. Implications of severe drought years are discussed below. 

No Project 1 
The No Project 1 Alternative follows Decision 1610 minimum instream flow requirements guided 
by the Decision 1610 Hydrologic Index, but assumes that beneficial use of the existing 75,000 
acre-feet of water authorized under water right permits 12947A, 16596, 12949, and 12950 
would be met by greater releases from Warm Springs Dam through Dry Creek and into the 
Russian River for diversion at the Wohler and Mirabel diversion facilities. Under the No Project 1 
Alternative, Lake Sonoma water storage would slightly fluctuate under normal year conditions 
(Figure 4-8-9) and decrease substantially under severe drought conditions (Figure 4.8-11). 
Water storage at Lake Mendocino would be essentially the same under the No Project 1 
Alternative as under Baseline Conditions (Figures 4.8-10 and 4.8-12).  

Modeling indicates that the No Project 1 Alternative would reduce water storage at Lake 
Sonoma under normal year conditions and that further reductions in storage would occur under  
severe drought conditions. However, the Water Agency would maintain its ability to make 
releases from Warm Springs Dam to maintain the minimum instream flow requirements 
specified in its water right permits and for downstream beneficial uses, including diversions for 
municipal, domestic, and industrial purposes Furthermore, because Lake Sonoma and Lake 
Mendocino are impounded and flows are controlled, the Water Agency would have the ability to 
adapt to drought conditions and maintain sufficient water storage in the reservoir.  

As outlined in the Water Agency’s 2015 Urban Water Management Plan, adopted by the Water 
Agency’s Board of Directors on June 21, 2016, the Water Agency can implement methods to 
reduce demand and retain water in the reservoir, if the storage volume at Lake Sonoma drops 
below 100,000 acre-feet before July 15 of any year. Such methods include: notification to users 
of potential decreases in water supplies, encouragement of voluntary demand reductions 
measures, and cutback provisions on water contractors and other customers (SCWA 2016). 
The Water Agency may also file Temporary Urgency Petitions with the State Water Resources 
Control Board to temporarily reduce the minimum instream flow requirements in the Water 
Agency’s water right permits, as necessary, to preserve water storage for subsequent, late-year, 
downstream beneficial uses. Under No Project Atlernative 1, these actions improve the Water 
Agency’s ability to serve all of its required beneficial uses of the water, including its water supply 
distribution obligations.  Because the more frequent severe drought conditions that are 
predicted as a result of climate change would not prevent the Water Agency from fulfilling its 
requirements for making releases from Warm Springs Dam to maintain the minimum instream 
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flow requirements specified in its water right permits and for downstream beneficial uses, this 
impact would be less than significant and no mitigation is required.  

No Project 2 
The No Project 2 Alternative would follow the Russian River Biological Opinion minimum 
instream flow recommendations on the Russian River during the summer months guided by the 
Decision 1610 Hydrologic Index, but still assumes that beneficial use of the existing 75,000 
acre-feet of water authorized under water right permits 12947A, 16596, 12949, and 12950 
would be met by modified releases from Coyote Valley and Warm Springs dams. Under the No 
Project 2 Alternative, Lake Sonoma water storage quantities would be the same under normal 
year conditions (Figure 4.8-10) and decrease slightly under drought year conditions compared 
to Baseline Conditions (Figure 4.8-12). Water storage quantities at Lake Mendocino would 
generally be greater under the No Project 2 Alternative for both normal years and under drought 
conditions compared to Baseline Conditions (note that water quantities would be the same 
under Baseline Conditions toward the end of drought year conditions) (Figure 4.8-11). 

Modeling indicates that the No Project 2 Alternative would not substantially reduce water 
storage quantities at Lake Sonoma and would generally increase water storage quantities at 
Lake Mendocino. Thus, the Water Agency would be able to maintain minimum instream flow 
requirements for making releases from Warm Springs Dam to maintain the minimum instream 
flow requirements specified in its water right permits and for downstream beneficial uses. 
Furthermore, as described above for impacts related to the No Project 1 Alternative, several 
options exist to further reduce demand and manage water quantities to maintain the minimum 
instream flow requirements in the Water Agency’s water right permits to preserve water storage 
for late-year, downstream beneficial uses. Thus, projected climate changes would not 
substantially hinder the ability of the Water Agency to manage reservoirs to continue to serve 
these functions under the No Project 2 Alternative. This impact would be less than significant 
and no mitigation is required.  

Proposed Project 
The Proposed Project would follow the release schedule guided by the Russian River 
Hydrologic Index detailed in Chapter 3, Background and Project Description, and assumes that 
the beneficial use of the existing 75,000 acre-feet of water authorized under water right Permits 
12947A, 16596, 12949, and 12950 would be met by modified releases from Coyote Valley Dam 
and Warm Springs Dam. 

Under the Proposed Project, Lake Sonoma water storage quantities would be similar to 
Baseline Conditions in most years (Figure 4.8-10) and decrease slightly under drought year 
conditions, compared to Baseline Conditions (Figure 4.8-12). Water storage quantities at Lake 
Mendocino would generally be greater with the Proposed Project for most years and under 
drought conditions compared to Baseline Conditions (note that water quantities would be the 
same under Baseline during the early months of most years) (Figure 4.8-12). 

Modeling indicates that the Proposed Project would not substantially reduce water storage in 
Lake Sonoma and would generally increase water storage in Lake Mendocino. Thus, the Water 
Agency would be able to maintain minimum instream flow requirements for releases from Warm 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.8-34 



 
 

   
   

 

 

 

 

 

 

 

 
   

 

Greenhouse Gas Emissions 
and Climate Change 

Springs Dam, as specified in its water right permits and for downstream beneficial uses. 
Furthermore, as described above for impacts related to the No Project 1 and No Project 2 
alternatives, several options exist to further manage water demand and storage to maintain the 
minimum instream flow requirements in the Water Agency’s water right permits as necessary to 
preserve water supply for subsequent, late-year, downstream beneficial uses. Thus, projected 
climate change effects would not substantially hinder the ability of the Water Agency to manage 
the reservoirs to continue to serve these beneficial uses with the Proposed Project. Therefore, 
this impact would be less than significant and no mitigation is required. 

4.8.5 General Plans and Consistency 
The project area is located within Sonoma County, Mendocino County, and the City of Ukiah. 
Mendocino County and the City of Ukiah do not have climate action plans or GHG reduction 
plans and the general plans of these jurisdictions do not directly address climate change or 
include community-wide GHG reduction goals. 

The Sonoma County General Plan 2020, however, includes the following goals, policies and 
objectives concerning GHG emissions and climate change relevant to the Proposed Project. 

Goal OSRC 14: Promote energy conservation and contribute to energy demand 
reduction in the County. 

Objective OSRC-14.4: Reduce greenhouse gas emissions by 25 percent below 
1990 levels by 2015. 

Policy OSRC-14j: Encourage the Sonoma County Water Agency and 
other water and wastewater service providers to reduce energy demand 
from their operations. 

Goal OSRC-16: Preserve and maintain good air quality and provide for an air quality 
standard that will protect human health and preclude crop, plant and property damage 
in accordance with the requirements of the Federal and State Clean Air Acts. 

Objective OSRC-16.1: Minimize air pollution and greenhouse gas emissions. 

The Proposed Project is consistent with Sonoma County General Plan 2020. The Proposed 
Project would not require construction, operation, or maintenance of new facilities and, therefore 
would not result in an increase in GHG emissions. The Proposed Project, No Project 1 
Alternative, and No Project 2 Alternative would be consistent with Sonoma County General Plan 
2020. 

Climate Action 2020 and Beyond 
Sonoma County is in the process of completing a Climate Action Plan, called Climate Action 
2020 and Beyond, and its associated Environmental Impact Report. This climate action plan 
addresses all GHG emissions in Sonoma County including the nine incorporated cities in the 
county. The Sonoma CAP consists of 20 GHG reduction measures, which are presented in 
Section 4.8.3, “Regulatory Setting” above. 
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Implementation of the No Project 1 and No Project 2 Alternatives, and the Proposed Project, 
would change minimum instream flow requirements and releases from Lake Mendocino and 
Lake Sonoma. It would not involve changes to buildings, transportation, solid waste generation, 
or livestock and fertilizers. While it does affect water resources, it would not affect water 
consumption rates, recycled water quantities, or water and wastewater infrastructure. There 
would be no changes to production of energy at Warm Springs Dam under the project 
alternatives. Thus, No Project 1, No Project 2, and the Preferred Alternatives would be 
consistent with the Sonoma County CAP. 

City of Ukiah CAP 
The goals and strategies of the City of Ukiah CAP are also presented in Section 4.8.3, 
“Regulatory Setting” above. 

Implementation of the No Project 1 and No Project 2 Alternatives, and the Proposed Project 
would change minimum instream flow requirements and releases from Lake Mendocino and 
Lake Sonoma. It would not involve changes to transportation and land use or solid waste 
generation. While it does affect water resources, it would not affect water consumption rates or 
recycled water quantities. The No Project 2 Alternative and the Proposed Project would 
decrease the amount of electricity generated at Coyote Valley Dam on Lake Mendocino, which 
qualifies as a renewable source of electricity pursuant to RPS requirements. As discussed 
under Impact 4.8-3, the decrease in electricity generation would not be substantial and would 
not impede the City of Ukiah’s ability to meet its RPS requirements.  
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CHAPTER 4.9 Aesthetics 
4.9.1 Introduction 
This chapter describes the existing conditions relating to the Proposed Project area’s visual and 
scenic qualities. Section 4.9.2, “Environmental Setting” identifies the scenic resources that occur 
within the project area. Section 4.9.3, “Regulatory Framework” details the federal, state, and 
local laws related to aesthetics and scenic resources. Potential impacts to aesthetics resulting 
from the Proposed Project are analyzed in Section 4.9.4, “Impact Analysis” in accordance with 
the California Environmental Quality Act (CEQA) significance criteria (CEQA Guidelines, 
Appendix G) and mitigation measures that could reduce, eliminate, or avoid such impacts. 

Other impacts related to visual quality are addressed in other chapters as follows: impacts to 
vegetation are addressed in Chapter 4.4 “Vegetation and Wildlife”; impacts to water quality are 
addressed in Chapter 4.2 “Water Quality”; and impacts to recreation are addressed in Chapter 
4.5, “Recreation.” 

4.9.2 Environmental Setting 
The visual setting for the Proposed Project includes the 1,485 square mile Russian River 
watershed located in Sonoma and Mendocino counties in northern California. The Russian 
River watershed is centered 60 miles northwest of San Francisco and empties into the Pacific 
Ocean near Jenner. The watershed is bordered on the west by the Outer Coast Ranges and on 
the east by the Inner Coast Ranges. Hills and mountains comprise 85 percent of the basin, and 
valleys make up the remaining 15 percent. Two reservoirs, Lake Mendocino and Lake Sonoma, 
augment instream flow in the summer and provide flood protection in the winter.  

Lake Mendocino 
Lake Mendocino is located on the East Fork Russian River near the City of Ukiah. Water-based 
boating, swimming, fishing, and camping are popular at Lake Mendocino. The reservoir is 
surrounded by views of oak woodland hills. A 15-mile network of trails can be used to hike, bike, 
or horse ride, and provides access to a 689-acre Wildlife Management Area. Fishing is popular 
at Lake Mendocino (USACE 2015). The public can view the reservoir from multiple view points 
from the trail network near the reservoir, as well as from boats on the reservoir.  

Lake Sonoma 
Lake Sonoma is located in the Dry Creek sub-basin of the Russian River watershed. Lake 
Sonoma is a popular destination for a number of lake-based recreational activities including 
boating, fishing, and water skiing. The land immediately surrounding Lake Sonoma is owned by 
the USACE and is part of the Lake Sonoma Recreation Area. Within the Lake Sonoma 
Recreation Area, approximately 40 miles of trails are available for hiking, backpacking, hunting, 
and horseback and mountain bike riding. The landscape is characterized by steep hillsides 
composed of oak woodlands and grasslands. The land surrounding the Lake Sonoma 
Recreation Area is privately held. The primary land use in the surrounding area is agriculture. 
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Both vineyards and relatively large undeveloped ranchlands surround the Lake Sonoma 
Recreation Area offering panoramic views. Many of these trails offer panoramic views of Lake 
Sonoma (Sonoma.net n.d.). 

Russian River 
The Russian River flows southward from its headwaters through small valleys and past the 
cities of Ukiah, Hopland, Cloverdale, and Healdsburg. Dry Creek joins the Russian River just 
downstream of Healdsburg. At Mirabel Park, the Russian River turns west where the river is 
joined by flows from Mark West Creek and the Laguna de Santa Rosa, which drain much of the 
southern portion of the basin. From Mirabel to the Pacific Ocean, low mountains along both 
banks confine the river for 22 miles. The Russian River area is characterized by its scenic river 
views, riparian areas, agricultural areas, and forested hillsides. The Russian River area is a 
popular destination for a variety of river-oriented recreational activities, as well as a popular 
location for people visiting wineries in the region. Scenic views are available from both the 
Russian River itself and along roadways, such as Highway 116, that are popular with bicyclists 
and for motorists traveling to wineries in the area. 

There are three recreational and one municipal seasonal dams on the Russian River that 
influence water depth and the aesthetics of the river immediately upstream of the 
impoundments. Recreational impoundments are created by the Healdsburg Memorial Beach 
dam, Johnson’s Beach dam, and the Vacation Beach dam. The municipal dam is the Mirabel 
Inflatable Dam located near Forestville, which is owned and operated by the Water Agency. The 
Healdsburg Memorial Beach dam consists of a 16.5-foot high concrete structure that accepts 
wooden flashboards (NMFS 2008). This dam is typically erected to 7 feet and historically has 
been between 6 and 9 feet tall (Johnson 2016). The Healdsburg Memorial Beach dam 
impounds water for approximately 2 miles (based on LiDAR data). The Vacation Beach dam 
consists of an 8 foot tall concrete structure that accepts flashboards. This dam impounds water 
to the Johnson’s Beach dam, which is located approximately 2 miles upstream. The Johnson’s 
Beach dam consists of an 8-foot-tall concrete structure that accepts flashboards (NMFS 2008). 
When this dam is erected the top of the dam is 6 feet tall with a 40 foot wide spillway notch that 
is one foot below the top of the dam (Condon 2016). Collectively, the Vacation and Johnson’s 
Beach dams impound approximately 6.5 miles of the Russian River (based on LiDAR data). The 
Mirabel Inflatable Dam is located near Forestville and increases the depth of the Russian River 
for a distance of approximately 3 miles upstream. The recreational dams are permitted to be 
installed on June 15, or later, and are removed by October 1 (NMFS 2008). The Mirabel 
Inflatable Dam is inflated when flows are low enough to safely operate the dam (typically below 
500 cfs) and deflated when water demands decline and flow in the river approaches 2,000 cfs. 
The Mirabel Inflatable is typically inflated in the spring and deflated in the fall.  The seasonal 
impoundments influence the water surface elevation (water depth) of the Russian River during 
the summer months. The aesthetics within the impounded section remain relatively unchanged 
from year to year. 
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Dry Creek 
The visual setting for the Proposed Project area also includes Dry Creek and the surrounding 
viewsheds,1 consisting of the Coast Range to the west, the Mayacamas Mountains to the east, 
and Lake Sonoma’s earthen dam spillway to the north. The Proposed Project area extends 
approximately a half mile downstream from Warm Springs Dam to the confluence with the 
Russian River approximately one mile downstream of Healdsburg. Current visible activities in 
the area consist of vineyard operations, including the use of large trucks to transport grapes; 
tourism associated with tasting rooms, including special events such as the annual Passport to 
Dry Creek event; and periodic maintenance of the roadways and facilities at Lake Sonoma. 
Those populations exposed to the viewsheds mentioned above include residents, winery 
visitors, cyclists, and visitors passing through the valley on route to Lake Sonoma for 
recreational opportunities including camping, boating, fishing, hunting and sightseeing. 
Recreation related to the wine industry, cycling, and Lake Sonoma draws many visitors to the 
Dry Creek Valley. The region is highly valued by residents and visitors for its unique mosaic of 
vineyards and architecturally distinct wineries, intense agriculture on the valley floor and 
contrasting wooded hillsides, as well as the networks of scenic rural roads which are a popular 
destination for cyclists. Dry Creek is almost entirely encompassed by private land and, unlike 
the Russian River, there are no known public access points to Dry Creek. The public roads in 
Dry Creek Valley are set back from the creek and offer few views of the creek. These views are 
limited to Board Bridge, Yoakim Road Bridge, Lambert Bridge, and Westside Road Bridge. 

Designated Scenic Resources 
The Open Space and Resource Conservation Element of the Sonoma County General Plan 
2020 (PRMD 2013) identifies two designated scenic resources in the project area: scenic 
landscape units and scenic highway corridors2. These designated scenic resources are 
discussed below. 

Scenic Landscape Units 
Landscape units are based on combinations of physical and cultural features that result in 
similar visual quality. A landscape unit is a geographically distinct portion of an area that has a 
particular visual character or set of topographic features. These units are strictly aesthetic 
delineations based on multiple factors including land use and degree of urbanization, position in 
the landscape, topography, and vegetation, among others. The following major landscape units 
designated in the Sonoma County General Plan occur within the project area: 

1 A viewshed is a line of sight of an observer, looking toward an object of significance to the community (e.g., 
ridgeline, river, historic building, etc.), or the route that directs the viewers’ attention. A viewshed is the area within 
view from a defined observation point. 

2 A scenic highway corridor is the area outside a highway right-of-way that is generally visible to motorists traveling 
on the highway 
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The Coast 
The Sonoma Coast is a scenic resource vital to Sonoma County. Three basic types of 
landscapes are included: the flat terraces south of the Russian River, the hilly terraces from Fort 
Ross northward, and the cliffs and landslide area between.  

Alexander and Dry Creek Valleys 
Protection of the scenic beauty of these agricultural valleys and surrounding hillsides is not only 
important aesthetically, but also economically because agricultural marketing is closely tied to 
the area's scenic image. 

Hills East of Windsor 
These hills provide a scenic backdrop to the Santa Rosa Plain. North of Windsor the area 
extends into the Santa Rosa Plain and adjoins the low, rolling hills that form part of the 
Healdsburg-Windsor community separator. 

Eastside Road 
This area of rolling hills is an important transition between the community of Windsor and the 
rich agricultural and mineral resource areas of the Russian River Valley. 

State Route 116/River Road 
This area follows the Russian River and is comprised of a variety of landscapes, including 
valleys planted with vineyards, orchard-covered hillsides, and open agricultural lands. The lower 
Russian River corridor narrows from broad agricultural valleys to dense forests with steep 
slopes and redwood groves. This area also defines the community boundaries of Forestville, 
Guerneville, and Monte Rio and their adjacent rural residential development.  

Scenic Highways and Corridors 
Scenic corridors are lands comprised of scenic and natural features visible from designated 
highway rights-of-way. Boundaries of a scenic corridor are determined by the visible landscape 
as defined by topography, vegetation, viewing distance, or jurisdictional lines. Duration of 
exposure is proportionate to the distance traveled, speed, and the extent of the scenic corridor. 

Many residents of Mendocino and Sonoma counties value the variety and beauty of the many 
landscapes as viewed from rural roadways. Mendocino County does not have designated 
scenic corridors. Motorists can travel from urban centers into scenic corridor areas including 
orchard and forest-covered hills, rolling dairy lands, and scenic valleys planted in vineyards. 
Preserving these areas is important to the character of Mendocino County. There are numerous 
scenic corridor roadways identified in the Sonoma County General Plan. Of the Scenic 
Highways and Scenic Corridors designated by the General Plan the following lay within the 
project area and are described in detail below: Highway 101 between Cloverdale and 
Geyserville; Highway 128 between Highway 101 and Chalk Hill Road; Highway 101 
approximately 2.5 miles south of Dry Creek Road; Westside Road between Healdsburg and 
River Road; River Road from Wohler Road to Highway 116; Highway 116 from Guerneville to 
Highway 1; Moscow Road from Monte Rio to Highway 116; and Highway 1 from approximately 
1 mile north of the town of Jenner to Goat Rock State Park. 
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Scenic highways within the project area offer motorists and cyclists views of rural Sonoma 
County landscape. Portions of Highway 101, Highway 128, Westside Road, River Road, 
Highway 116, and Highway 1 are designated as scenic highways and follow the course of the 
Russian River. The views of the Russian River from these scenic highways vary in number and 
in distance from the river. Highway 101 travels north/south through Sonoma County. The 
sections of Highway 101 outside of Cloverdale, Healdsburg, Windsor, Santa Rosa, and Rohnert 
Park city boundaries are designated as scenic corridors by the Sonoma County General Plan. 
Highway 101 follows a similar path as the Russian River for 13 miles from Hopland to 
Cloverdale and offers many views of the Russian River. The wetted portion of the Russian River 
is not visible from Highway 101 from Cloverdale to Healdsburg. Highway 101 crosses the 
Russian River approximately one-half mile south of Healdsburg where it offers a brief view to 
motorists. There are no other views of the Russian River from Highway 101 south of the 
Highway 101 crossing at Healdsburg.  

Highway 128 crosses the Russian River approximately one-half mile east of the intersection 
with Geyserville Avenue and offers motorists views of the Russian River. There are a number of 
views of the Russian River from the 5.7-mile section of Highway 128 that begins at the 
intersection with River Road east of Geyserville and runs south through the Alexander Valley 
scenic landscape unit to the intersection with Alexander Valley Road. However, this section of 
Highway 128 is set back at least 1,000 feet from the Russian River and, except for bridge 
crossings, the dense riparian vegetation blocks the wetted area from view.  

Alexander Valley Road crosses the Russian River approximately 2.5 miles east of Highway 101. 
While Alexander Valley Road is not a scenic corridor it is within the Alexander Valley scenic 
landscape unit and offers motorists views of the Russian River. The Russian River can be 
viewed by motorists from the Highway 128 road crossing over the Russian River. However, this 
view point is somewhat restricted by riparian vegetation and the river can only be seen while 
actually traveling across the bridge. 

Eastside Road is designated by the Sonoma County General Plan as a scenic corridor. “This 
area of rolling hills is an important transition between the community of Windsor and the rich 
agricultural and mineral resource areas of the Russian River Valley” (PRMD 2013). Eastside 
Road starts at Old Redwood Highway and travels south along the east side of the Russian River 
for 6.3 miles before ending at Wohler Road. However Eastside Road is set back at least 1,000 
feet from the Russian River and does not offer motorists views of the river due to the dense 
riparian vegetation. 

Westside Road travels south from Healdsburg 12.2 miles to River Road. Westside Road follows 
the general path of the Russian River. However, the riparian vegetation is dense and provides 
limited views of the wetted portion of the Russian River. 

River Road begins at Guerneville and runs 15 miles east to Old Redwood Highway where it 
becomes Mark West Springs Road. An approximately 7.5-mile section of River Road from 
Guerneville to Mirabel Road follows the Russian River. According to the Sonoma County 
General Plan “[t]his area provides a variety of landscapes, including valleys planted in 
vineyards, orchard covered hillsides, and redwood groves adjacent to the Russian River” 
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(PRMD 2008). While River Road closely follows the Russian River there are limited views of the 
Russian River from River Road due to the dense riparian vegetation along the river.  

Highway 116 begins at Highway 1 near the town of Jenner and travels south east to the town of 
Sonoma. Highway 116 is designated by the California Department of Transportation (Caltrans) 
as a scenic highway from Highway 1 to the Sebastopol city limits (Caltrans 2010). “The view 
corridor along Highway 116 contains unique views of orchards, redwood groves, and the 
Russian River. This area also defines the community boundaries of Forestville, Guerneville, and 
Monte Rio and their adjacent rural residential development” (PRMD 2008). A 12-mile portion of 
this scenic highway runs along the Russian River from Guerneville to Highway 1. Since gaps in 
the riparian vegetation vary in length, views of the Russian River along this stretch of Highway 
116 can range from relatively brief and infrequent upstream of Duncans Mills, to relatively 
lengthy and frequent downstream of Duncans Mills. 

Highway 1 begins in Dana Point, Orange County and runs north to the town of Leggett in 
Humboldt County. Highway 1 offers scenic views of the California coast and portions of the 
highway are designated as a scenic highway by Caltrans (Caltrans 2016). An approximately 3-
mile section of Highway 1 from the entrance of Goat Rock State Park to approximately 1.25 
miles north of the town of Jenner offers views of the Russian River estuary (Figure 4.9-1). This 
portion of Highway 1 is eligible to become a state scenic highway, but has not yet been 
designated as such. Most of the views of the Russian River from Highway 1 are located 
between the south end of the Highway 1 Bridge at Bridgehaven to about 2.25 miles north. Due 
to roadside vegetation the section of Highway 1 from the entrance to Goat Rock State Beach to 
the Highway 1 Bridge at Bridgehaven offers limited views of the Russian River. 

Figure 4.9-1. A photo of one of the views of the Russian River estuary from Highway 1 near the 
town of Jenner. 
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Community Separators 
A characteristic that distinguishes Mendocino and Sonoma Counties from many parts of the San 
Francisco Bay Area is the existence of separate, identifiable cities and communities. The 
Sonoma County General plan specifically addresses community separators.  Open space 
between the various communities in Sonoma County is maintained in order to prevent corridor-
style urbanization. Some of these lands may not necessarily be highly scenic, but their 
continued rural quality provides visual relief from a uniform landscape of urban and suburban 
development and maintains city and community identity. The community separators nearest to 
the project area are the Windsor/Healdsburg Community Separator, which includes 
approximately 1,200 acres along the Highway 101 corridor, and the Windsor/Larkfield/Santa 
Rosa Community Separator. This 2,000-acre separator provides an open space break along the 
Highway 101 and Old Redwood Highway corridors between Santa Rosa, Larkfield-Wikiup, and 
Windsor. Significant views are available to the west across fields and vineyards to the 
Mendocino Highlands and to the east over the Mark West Springs Hills to Mount Saint Helena. 

Factors in Assessing Aesthetic Resources 
Aesthetic resources consist of landforms, vegetation, water features, and cultural modifications 
that impart an overall visual impression of an area’s landscape. Factors important in describing 
the aesthetic resources of an area include visual character, scenic or visual quality, visual 
sensitivity, and viewer sensitivity. These factors together describe both the aesthetic appeal of 
an area and communicate how much value is placed upon a landscape or scene by the general 
public. 

Visual Character 
Visual character is the unique combination of landscape features that combine to make a view, 
including native landforms, water, and vegetation patterns as well as built features such as 
buildings, roads, and other structures. Landscape and built features combine to form unique 
perspectives with varying degrees of visual quality. Along the Russian River and within the 
project area there are four primary types of characteristic views as can be seen in Figures 4.9-2 
to 4.9-5 below: 

 Views of Lake Mendocino and the surrounding oak woodland hills; 
 Views of Lake Sonoma surrounded by vineyards, relatively large undeveloped 

ranchlands, and steep hillsides composed of oak woodlands and grasslands; 
 Views of the Russian River, the surrounding valleys and vegetation, often surrounded by 

vineyards, rural ranching and cattle; and 
 Views of Dry Creek from Yoakim Bridge, Lambert Bridge, Westside Bridge, and the 

surrounding valleys and vegetation, often surrounded by vineyards. 
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Figure 4.9-2. A view of the Russian River near Forestville taken from a canoe. 


Figure 4.9-3. A photo of Dry Creek taken from Lambert Bridge.
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Figure 4.9-4. Lake Mendocino taken from the north end of the lake looking south.
	

Figure 4.9-5. A photo of Lake Sonoma taken from the south end of the lake looking north.
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Visual Quality 
Visual quality describes the intrinsic aesthetic appeal of a landscape or scene due to a 
combination of physiographic characteristics (such as landform, water and vegetation) and 
cultural modifications (physical change to a landscape caused by human activity). Visual quality 
is rated low, moderate or high, based on the arrangement of landscape and cultural attributes. 
In Lake Mendocino, Lake Sonoma, the Russian River, and Dry Creek, the visual quality is 
consistently high with vivid and unified views. 

Visual Sensitivity 
Visual sensitivity refers to the level of interest or concern that the public has for a particular 
aesthetic resource. Visual sensitivity is a measure of how noticeable proposed changes might 
be in a particular scene and is determined based on the overall visual quality of the scene, the 
potential clarity and relative dominance of the proposed changes, and the degree of landscape 
exposure a view may have. Visual sensitivity is rated as high, medium or low. For example, 
parks, trails, or scenic highways, where expectations for aesthetically-pleasing views are high, 
would have high visual sensitivity to noticeable or contrasting changes in the existing views. 

Overall, visual sensitivity in the Proposed Project area is generally high when considering 
noticeable change because the area traverses through a set of designated scenic landscape 
units, roadways and parklands. 

Landscape Exposure 
Landscape exposure is a component of visual sensitivity and is a measure of the duration, 
frequency and distance from which viewers see a particular landscape. The frequency refers to 
the number of observers that typically view the landscape. Duration is the amount of time the 
view is actually visible. For example, a rural landscape may be seen by only a few residents, but 
for very long durations, whereas an uninhabited landscape crossed by an interstate might be 
seen by high numbers of travelers, but for brief periods of time. Both the number of viewers and 
the duration of view are equally important in determining landscape exposure. The distance of a 
view helps to determine the clarity of a view. For example, if an area of interest is in the 
foreground of an observer’s view, it would be more visible than if it were in the background. 
Distance zones are typically divided into “foreground,” “middleground,” and “background” zones.  

Landscape exposure is high in the project area because viewers:  

 Live there (high numbers, long duration); 
 Travel on Highway 116 (long duration with many miles of exposure and occasions to 

stop); 
 Travel on Highway 101 (moderately high numbers) with an overview of the Russian 

River (moderate clarity) 
 Visit Lake Mendocino, Lake Sonoma, the Russian River, state beaches, and Dry Creek 

Valley (long exposure, high clarity of up-close and distant views). 

The aesthetics of Lake Mendocino, Lake Sonoma, the Russian River, and Dry Creek are valued 
by many people. The number of viewers, the number of different views experienced by each 
viewer, and the duration of views differ depending on the viewers activities. Many motorists 
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traveling along public roads of Mendocino and Sonoma counties may experience views of the 
Russian River. These views may be infrequent and brief, or frequent and relatively long-lasting 
depending on the route traveled. Reservoir users may experience many views of the reservoir 
depending on the distance traveled while undergoing various activities such as hiking or 
boating. Canoeists and kayakers may experience many views lasting long periods of time as 
they travel down the Russian River. Beachgoers may experience one view, viewed from one 
view point, but this view may be long lasting. 

Existing Visual Effects of Water Supply Releases 
Water levels currently rise and fall within the project area with different river flows associated 
with reservoir releases, unimpaired flows, seasonal impoundments, and tidal influence. Section 
4.2, Hydrology, describes the process in more detail. Seasonal fluctuations in Lake Mendocino 
and Lake Sonoma water surface elevations occur as part of reservoir operations. Water surface 
elevations increase with inflows into the reservoirs and decrease as dam releases are made to 
support downstream beneficial uses and maintain minimum instream flow requirements. Water 
levels in the Russian River and Dry Creek fluctuate with the seasons.  They are generally higher 
with unimpaired flows in the winter and spring, then decline in the spring, summer, and fall with 
the dry season when releases from Coyote Valley and Warm Springs dams most influence Dry 
Creek and Russian River flows. The recreation season (June through September) is a popular 
time for people to travel to and enjoy views of Lake Mendocino, Lake Sonoma, the Russian 
River, and Dry Creek. Ordinarily, a casual observer may not visually discern changes in water 
levels since they fluctuate over periods of days, weeks and months. More frequent observers 
would expect water levels to rise and fall seasonally because Lake Mendocino, Lake Sonoma, 
the Russian River, and Dry Creek comprise a dynamic system. 

4.9.3 Regulatory Framework 

State 
Caltrans administers the State Scenic Highways Program, established by the State Legislature 
in 1963 through Senate Bill 1467, to preserve and protect scenic highway corridors from 
projects that would diminish the aesthetic value of lands adjacent to highways (Sections 260 et 
seq. of the California Streets and Highways Code). Scenic highway corridors are defined as the 
land generally adjacent to and visible by motorists from a scenic highway, and are generally 
comprised of scenic and natural features. Scenic corridor boundaries are defined by 
topography, vegetation, and/or jurisdictional lines (Caltrans 2016). The State Scenic Highway 
System includes a list of highways that are either eligible for designation as scenic highways or 
have been so designated. These highways are identified in Section 263 of the Streets and 
Highways Code. 

The State Scenic Highway Advisory Committee defines characteristics of scenic highways to 
include landforms, the dominant physical characteristics of the natural corridor, such as gently 
rolling hills or rugged cliffs, streams, geologic formations, and distant ridges; vegetation, 
distinctive vegetation within view, such as row crops, orchards, chaparral, or woodlands; 
structures, buildings may be included in scenic corridors and may add to scenic quality; and 
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panoramas, scenic overlooks with panoramic views of urban, rural, or natural areas should be 
included when available. 

Local 

General Plan Policies 

Mendocino County General Plan 
Local policies established in the Mendocino County General Plan 2009 that govern visual 
resources in the project area are summarized below. 

The Resource Management Element of the Mendocino County General Plan 2009 established 
the regulatory framework for protecting, preserving, and enhancing scenic landscape features. 
The following goals and objectives address scenic landscape units, highways, and corridors. 

Goal RM-14 (Visual Character): Protection of the visual quality of the county’s natural and rural 
landscapes, scenic resources, and areas of significant natural beauty. 

Policy RM-128: Protect the scenic values of the county’s natural and rural landscapes, 
scenic resources, and areas of significant natural beauty. 

Policy RM-131: Lakes, stream corridors, large reservoirs, and other water bodies have 
scenic values that shall be maintained or enhanced, and restored when necessary. 

Sonoma County General Plan 2020 
Local policies established in the Sonoma County General Plan 2020 that govern visual 
resources in the project area are summarized below. 

The Open Space and Resource Conservation Element of the Sonoma County General Plan 
2020 (PRMD 2008) establishes the regulatory framework for protecting, preserving, and 
enhancing scenic landscape features. The following goals and objectives address scenic 
landscape units, highways, and corridors. 

GOAL OSRC-2: Retain the largely open, scenic character of important Scenic Landscape Units. 

Objective OSRC-2.1: Retain a rural, scenic character in Scenic Landscape Units with 
very low intensities of development. Avoid their inclusion within spheres of influence for 
public service providers. 

Objective OSRC-2.2: Protect the ridges and crests of prominent hills in Scenic 
Landscape Units from the silhouetting of structures against the skyline. 

Objective OSRC-2.3: Protect hills and ridges in Scenic Landscape Units from cuts and 
fills. 

GOAL OSRC-3: Identify and preserve roadside landscapes that have a high visual quality as 
they contribute to the living environment of local residents and to the County's tourism economy.  
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Objective OSRC-3.1: Designate the Scenic Corridors on Figures OSRC-5a through 
OSRC-5i along roadways that cross highly scenic areas, provide visual links to major 
recreation areas, give access to historic areas, or serve as scenic entranceways to 
cities. 

Objective OSRC-3.2: Provide guidelines so future land uses, development and roadway 
construction are compatible with the preservation of scenic values along designated 
Scenic Corridors. 

Policy OSRC-3i: Recognize Highway 116 from Highway 1 to the southern edge 
of Sebastopol as an official state scenic highway. The unique scenic qualities of 
this portion of Highway 116 shall be protected as generally outlined in the 116 
Scenic Highway Corridor Study, September 1988. Consider requesting official 
state scenic highway designations for Highways 1 and 37. Upon the request of 
local residents, the County may pursue similar state status for other Scenic 
Corridors. 

Consistency 
The Proposed Project is consistent with the Mendocino County General Plan 2009 and Sonoma 
County General Plan 2020. The Proposed Project would not change the scenic character of 
scenic landscape units, the intensity of development in rural areas, or have any effect on ridges 
or crests. Furthermore the Proposed Project would not degrade roadside landscapes, scenic 
values along scenic corridors or along scenic highways. Therefore the Proposed Project is 
consistent with the Mendocino County General Plan 2009 and Sonoma County General Plan 
2020. 

4.9.4 Impact Analysis 
This section describes the impact analysis relating to aesthetics for the Proposed Project. It 
describes the methods used to determine the impacts of the project and lists the thresholds 
used to conclude whether an impact would be significant. Measures to mitigate potentially 
significant impacts accompany each impact discussion, where applicable.  

Significance Criteria 
Based on the Appendix G of California Environmental Quality Act (CEQA) Guidelines, project 
implementation would have significant impacts and environmental consequences on aesthetic 
resources if it would: 

1. 	 Have a substantial adverse effect on a scenic vista. 
2. 	 Substantially damage scenic resources, including, but not limited to, trees, rock 


outcroppings, and historic buildings within a state scenic highway. 

3. 	 Substantially degrade the existing visual character or quality of the sites and its 


surroundings.  

4. 	 Create a new source of substantial light or glare which would adversely affect day or 

nighttime views in the area. 
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Both Mendocino and Sonoma counties do not have designated scenic vistas. Mendocino 
County also does not have designated state scenic highway corridors. However, the Mendocino 
County General Plan does contain the goal to preserve and protect viewsheds, which includes 
river views, and water features such as the Russian River and Lake Mendocino (County of 
Mendocino GP 2008). Sonoma County has established three types of scenic resources that 
signify particularly important areas of the counties that warrant protection: scenic landscape 
units, community separators, and scenic corridors (PRMD 2013). The area along River Road is 
both a County-designated scenic landscape unit and County-designated scenic corridor.  

Based on the nature and function of the Proposed Project, the following criteria included in 
Appendix G of the CEQA Guidelines do not apply to this analysis and are not discussed further, 
as explained below.  

Create a new source of substantial light or glare which would adversely affect day or 
nighttime views in the area. 

Implementation of the Proposed Project would not produce a new source of substantial light or 
glare that would adversely affect day or nighttime views of the area because the Proposed 
Project does not involve any construction activities or new or changed facilities. Therefore, there 
is no impact from the Proposed Project or No Project 1 and No Project 2 Alternatives. 

Methodology 
Potential impacts to aesthetics were determined by identifying whether the Proposed Project or 
the alternatives would result in the loss or degradation of a scenic attribute or result in a 
demonstrable negative effect. Of particular concern would be the loss or degradation of scenic 
areas that have been identified as important scenic highway corridors or scenic landscape units. 
The Proposed Project would not involve constructing, improving, or eliminating any facilities, 
therefore, there would be no temporary or permanent changes due to construction. As a result 
there will be no change in view conditions such as viewpoints, viewsheds, or scenic vistas. 
Potential effects on scenic resources are limited to Lake Mendocino, Lake Sonoma, the Russian 
River, and Dry Creek. Only the visual character or quality of Lake Mendocino, Lake Sonoma, 
the Russian River, and Dry Creek would be effected by the Proposed Project. 

The aesthetic setting and visual character, quality and sensitivity in the project area are all 
consistently rated high and landscape exposure is also rated relatively high, based on the scale 
described above. The variation of Proposed Project conditions from Baseline Conditions reveals 
four primary aspects of the Proposed Project that might produce a visually significant effect: 

 The potential for noticeable variation of water surface elevations and the potential effects 
to Lake Mendocino and the surrounding area. 

 The potential for noticeable variation of water surface elevations and the potential effects 
to Lake Sonoma and the surrounding area. 

 The potential for noticeable variation from baseline minimum instream flows in the 
Russian River and the potential effects to the Russian River. 
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	 The potential for noticeable variation from baseline minimum instream flows in Dry Creek 
and the potential effects to Dry Creek. 

As discussed in Chapter 4.5, Recreation, the State Water Resource Control Board’s 2009 Order 
(WR 2009-0034 EXEC) temporarily reduced minimum instream flows in the Russian River 
(SWRCB 2009), which were similar to the Proposed Project minimum instream flows and 
allowed for comparisons between the Proposed Project, the No Project 1 and No Project 2 
alternatives, and Baseline Conditions. 

During implementation of the 2009 Order, summer flows in the Russian River ranged from 65 to 
115 cubic feet per second (cfs), depending on location. The Water Agency conducted a 
recreation assessment in 2009 and focused on the sections of the Russian River where most 
boat-based recreational activities occur. The 2009 Russian River Recreation Assessment (2009 
Recreation Assessment) included an inventory of photographs taken when instream flows were 
between 66 and 101 cfs. The photos allow for a visual comparison and are useful for this 
aesthetic impact analysis. The survey began at Diggers Bend near Healdsburg and concluded 
at Casini Ranch near the town of Duncans Mills. Two sets of photos were taken during the 
assessment. The first set of photos were taken in June 2009 when instream flows at United 
States Geological Survey (USGS) gage sites (SCWA 2009) near the locations that photos were 
taken ranged from 138 cfs to 173 cfs. The second set of photos were taken in July and August 
2009 when flows measured at USGS gage sites near the locations where the photos were taken 
ranged from 72 cfs to 80 cfs. The 2009 Recreation Assessment did not include comparison 
photos for the sections of the Russian River downstream of Guerneville to Monte Rio or 
upstream of Healdsburg. One photo was taken of a site just downstream of the Vacation Beach 
dam during the 2009 Recreation Assessment. This photo was compared to photos taken in 
2011 to analyze the aesthetic change near Vacation Beach. 

Recent photos (from 2011, 2013, 2014, and 2015) of the Russian River at a variety of instream 
flows were taken in addition to the photos taken in the 2009 Recreation Assessment. Photos 
taken opportunistically or during other studies have been compiled along with photos from the 
2009 Recreation Assessment in Appendix C. Photos were taken at multiple points along the 
Russian River between Hopland and Jenner. To analyze the effect of summer flow reductions 
on the visual character of the river, photographs taken near baseline flows (138 cfs to 180 cfs) 
were compared to photos taken at flows similar to Proposed Project flows (72 cfs to 80 cfs). 

As discussed in Chapter 4.2, Hydrology, decreases in river stage (height) arise from alterations 
to releases from Coyote Valley Dam and Warm Springs Dam which could increase exposure of 
previously submerged shoreline along banks adjacent to the Russian River and Dry Creek.  
Compared to Baseline Conditions, changes in river stage range from decreases of 1.5 ft to 
increases of 2.5 ft depending on water supply condition, flow alternative, time of year, and reach 
of the river (see Chapter 4.2 Hydrology). These variations in river height are similar to the 
conditions noted in the 2009 Recreation Assessment.  Since the 2009 Recreation Assessment 
included photo documentation of the sites surveyed, it is useful for determining the potential 
impacts to aesthetics that could arise as a result of variations of river height. As described 
above, one municipal and three recreational seasonal dams on the Russian River influence 
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water depth and the aesthetics of the river immediately upstream of the impoundments. The 
seasonal impoundments largely influence the water surface elevation and water depth (distance 
from the water surface to the channel bottom) of the Russian River during the summer months. 
The aesthetics within the impounded section remain relatively unchanged from year to year. 

The analysis of the potential effects of the Proposed Project and alternatives on aesthetics 
focuses on the change in water levels in Lake Mendocino, Lake Sonoma, the Russian River, 
and Dry Creek. Using both historic hydrology from 1910 to 2013 and projected climate change 
hydrology from 2000 to 2099, the Russian River ResSim (RR ResSim) Model (see Appendix G 
for further information on system modeling) simulated water surface elevations in the two 
reservoirs and flows downstream of the reservoirs and the corresponding changes under No 
Project 1, No Project 2, and Proposed Project conditions. Projected changes in reservoir 
surface elevations and streamflow were then compared against Baseline Conditions to 
determine potential impacts. Please see Chapter 4, Environmental Setting, and Chapter 4.1, 
Hydrology, for Baseline Conditions and modeling results. 

Impacts and Mitigation Measures 
The following section presents a detailed discussion of potential aesthetic resource impacts 
associated with the project alternatives, including the No Project 1 and No Project 2 alternatives, 
and the Proposed Project. Each impact discussion includes an analysis of the impact, a 
summary statement of the impact and its significance, and proposed mitigation measures, 
where applicable. Impacts are summarized and categorized as either “no impact,” “less than 
significant,” “less than significant with mitigation,” “significant and unavoidable,” or “beneficial.” 

Impact 4.9-1: Implementation of the Proposed Project could have a substantial 
adverse effect on a scenic vista or degrade the visual character or quality of Lakes 
Mendocino and Sonoma and their surroundings. (No Impact) 

Potential visual impacts could occur at Lake Mendocino and Lake Sonoma as a result of 
fluctuating water surface elevations within the reservoirs. Typically, as the reservoir water 
surface elevations (WSE) decline under Baseline Conditions, a non-vegetated band of shoreline 
is exposed until the band naturally revegetates with sparsely distributed herbaceous plants. 
Even after the exposed area is revegetated, it leaves a "bathtub-ring" common to constructed 
reservoirs. This results in an alteration of the visual character or quality of the site over the 
course of a year. 

Lake Mendocino 
Under Baseline Conditions monthly median WSE in Lake Mendocino fluctuates 27 feet from the 
lowest monthly median WSE to the highest monthly median over the course of a year (Figure 
4.9-6). For the Proposed Project, there would be a 12-foot fluctuation in the monthly median 
WSE over the course of a year (Figure 4.9-6). The much smaller WSE fluctuation result from 
changes to the hydrologic index and reduced minimum instream flow requirements. These 
proposed changes improve reservoir storage and reduce reservoir releases from Coyote Valley 
Dam, which conserves water in the reservoir over the summer. As a result the reservoir WSE is 
drawn down less under the Proposed Project compared to Baseline Conditions, minimizing the 
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“bathtub-ring” appearance by reducing the width of the sparsely vegetated exposed band along 
the perimeter of the reservoir. This reduces the amount of change in visual character and quality 
at Lake Mendocino over the course of a year. Therefore, there would be no potential impacts to 
a scenic vista or degradation of the visual character or quality of Lake Mendocino and its 
surroundings associated with the Proposed Project. 
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Figure 4.9-6. The fluctuation in monthly median water surface (WSE) elevation for a 12 month 
(January through December) period. The monthly median WSE is the 50th percentile for a 104 year 
period of record. 

Fluctuations between the lowest and highest monthly median WSE in Lake Mendocino would be 
the same under the No Project 1 Alternative as under Baseline Conditions. The No Project 1 
Alternative utilizes the Decision 1610 hydrologic index and minimum instream flow requirements 
and releases from Coyote Valley Dam are the same as Baseline Conditions. Therefore, there 
would be no impacts to a scenic vista or degradation of the visual character or quality of Lake 
Mendocino and its surroundings associated with the No Project 1 Alternative. 

Fluctuations between the lowest and highest monthly median WSE in Lake Mendocino would be 
smaller under the No Project 2 Alternative compared to Baseline Conditions. As stated 
previously, under Baseline Conditions monthly median WSE fluctuates 27 feet from the lowest 
monthly median WSE to the highest monthly median over the course of a year. Under the No 
Project 2 Alternative Lake Mendocino fluctuates 19 feet over the course of a year (Figure 4.9-6). 
The difference in WSE fluctuation is because the No Project 2 Alternative uses with the Russian 
River Biological Opinion’s recommendations for temporary lower minimum instream flow in the 
Russian River during the summer months to enhance juvenile steelhead rearing habitat. These 
lower minimum instream flows would require reduced releases from Coyote Valley Dam, which 
in turn conserves water in the reservoir over the course of the summer. As a result the reservoir 
is drawn down less under the No Project 2 Alternative compared to Baseline Conditions, 
minimizing the “bathtub-ring” appearance by reducing the width of the sparsely vegetated 
exposed band along the perimeter of the reservoir.  This reduces the amount of change in visual 
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character and quality at Lake Mendocino over the course of a year. Therefore, there would be 
no potential for impacts to a scenic vista or degradation of the visual character or quality of Lake 
Mendocino and its surroundings associated with the No Project 2 alternative. 

Lake Sonoma 
The fluctuation between the lowest and highest monthly median WSE in Lake Sonoma over the 
course of a year for the Proposed Project, the No Project 1 Alternative, and the No Project 2 
Alternative would be nearly identical to Baseline Conditions. Under Baseline Conditions, Lake 
Sonoma’s monthly median WSE fluctuates by 17 feet over the course of a year. Under the 
Proposed Project, the No Project 1 Alternative, and the No Project 2 Alternative, the WSE 
fluctuates by 18 feet, 19 feet, and 18 feet, respectively. The slight WSE fluctuations are due to 
the Russian River ResSIM hydrologic model’s accounting for the Water Agency’s full water right 
of 75,000 acre-feet per year (AFY). The Russian River ResSim model uses the estimated water 
demands for 2040 when modeling the Proposed Project, No Project 1, and No Project 2 
alternatives. When modeling Baseline Conditions the Russian River ResSim model uses 
averages of water demands between 2009 and 2014. The full water right demand under the 
Proposed Project and the No Project 1 and No Project 2 alternatives is met by releasing more 
water from Warm Springs Dam. This in turn draws Lake Sonoma down slightly more and would 
expose slightly more shoreline. However, fluctuating reservoir WSEs are typical of reservoir 
operations. An increase in fluctuation between one and two feet over the course of 12 months 
would be difficult to visually detect and may go unnoticed by most viewers. Therefore, there 
would be no substantial adverse effects on a scenic vista or degradation of the visual character 
or quality of Lake Sonoma and its surroundings associated with implementation of the Proposed 
Project, the No Project 1 Alternative, or the No Project 2 Alternative. 

Impact 4.9-2: Implementation of the Proposed Project could have a substantial 
adverse effect on a scenic vista or degrade the visual character or quality of the 
Upper Russian River and its surroundings. (Less than significant) 

Potential visual impacts could occur in the Upper Russian River as a result of noticeable 
variation from baseline minimum instream flows. If minimum instream flows were reduced, the 
width of the water in the channel could shrink, streamflow could become disconnected between 
pools, and pools could shrink in size. This could result in an alteration of the visual character or 
quality of the river over the course of a year. Under the Proposed Project and the No Project 2 
Alternative, instream flows in the Upper Russian River (from the confluence of the East Fork of 
the Russian River and mainstem Russian River to the mouth of Dry Creek) would change during 
the summer months. Instream flows from June through September are largely determined by 
reservoir releases from Coyote Valley Dam. Under Baseline Conditions, monthly median flows 
in the Upper Russian River (when measured at Healdsburg) range from 170 to 205 cfs during 
the months of June through September. Under the Proposed Project, monthly median instream 
flows in the Upper Russian River would range from 114 to 121 cfs. Under the No Project 2 
Alternative, instream flows would range from 134 to 143 cfs during the same time period. As 
shown in Figure 4.9-7 below, in the Upper Russian River, instream flows of 70 cfs have a similar 
visual characteristic as flows of 249 cfs. 
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Figure 4.9-7. A series of photos taken near Hopland. The top photo was taken on December 1, 
2014, when daily average flow was 249 cfs; the bottom photo was taken on November 26, 2014, 
when flow was 70 cfs. Flows where measured at the USGS gage at Cloverdale, CA. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.9-19 



 

   
   

 

 

Aesthetics 

Implementation of the Proposed Project or the No Project 2 Alternative could cause additional 
exposure to existing gravel bars or expose gravel bars that might not be seen at higher instream 
flows. However, rivers are highly dynamic systems, and gravel bars are a natural feature of 
rivers which are present under numerous flow conditions. Most viewers of this section of river 
would be traveling by car along Highway 101 at a high rate of speed. The views points from 
Highway 101 are often a few hundred feet from the river and often partially obscured by riparian 
vegetation and small hills. Since these observers would be traveling quickly and a few hundred 
feet from the river it would be unlikely that these observers would detect a change in the number 
or size of gravel bars.  

In addition to motorists traveling along Highway 101, many people recreate on the Upper 
Russian River and would have long-lasting and close views of the river. However, variations in 
gravel bar exposure would not have a substantial adverse effect on a scenic vista or degrade 
the visual character or quality of the Upper Russian River and its surroundings. Therefore, there 
would be a less-than-significant effect. 

Impact 4.9-3: Implementation of the No Project 1 Alternative could have a 
substantial adverse effect on a scenic vista or degrade the visual character or 
quality of the Upper Russian River and its surroundings. (No Impact) 

Visual impacts to the Upper Russian River (from the confluence of the East Fork of the Russian 
River and mainstem Russian River to the mouth of Dry Creek) would not occur with 
implementation of the No Project 1 Alternative. Instream flows in the Upper Russian River under 
the No Project 1 Alternative would be the same as Baseline Conditions. The No Project 1 
Alternative utilizes the Decision 1610 hydrologic index and minimum instream flow requirements 
and releases from Coyote Valley Dam would be similar to Baseline Conditions. Therefore, there 
would be no substantial adverse effect on a scenic vista or degradation of the visual character 
or quality of the Upper Russian River and its surroundings associated with the No Project 1 
Alternative. 

Impact 4.9-4: Implementation of the Proposed Project could have a substantial 
adverse effect on a scenic vista or degrade the visual character or quality of the 
Lower Russian River and its surroundings. (Less than significant) 

Potential visual impacts could occur in the Lower Russian River as a result of noticeable 
variation from baseline minimum instream flows. If minimum instream flows were reduced, the 
width of the water in the channel could shrink, streamflow could become disconnected between 
pools, and pools could shrink in size. This could result in an alteration of the visual character or 
quality of the river. In the Lower Russian River (from the mouth of Dry Creek to the Pacific 
Ocean) implementation of the Proposed Project, or the No Project 1 and No Project 2 
alternatives, would reduce instream flows during June through September, but would not alter 
the visual character or quality of the river. 

Under Baseline Conditions, the monthly median instream flow in the Lower Russian River at 
Hacienda ranges between 159 and 226 cfs during the months of June through September. 
Under the Proposed Project, instream flows at Hacienda would range from 84 to 87 cfs 
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according to the model. Under the No Project 1 Alternative, instream flows at Hacienda would 
range from 159 to 193 cfs according to the model. Under the No Project 2 Alternative, instream 
flow would range 102 to 134 cfs according to the model.  

Under Baseline Conditions, the Lower Russian River contains numerous gravel bars, which are 
a natural feature of Russian River. As depicted in Figure 4.9-8 below, implementation of the 
Proposed Project or the No Project 1 and No Project 2 alternatives could cause additional 
exposure to existing gravel bars or expose gravel bars that might not be seen at higher instream 
flows. However, rivers are highly dynamic systems, and gravel bars are a natural feature of 
rivers which are present under numerous flow conditions. Most viewers of this section of river 
would be traveling by car along Highway 116 at a high rate of speed. The views points from 
Highway 116 are often less than a few hundred feet from the river, but are heavily obscured by 
dense riparian vegetation. It is unlikely that observers traveling along Highway 116 would detect 
a change in the number or size of gravel bars since these observers would be traveling quickly 
and many of the views are obscured by dense vegetation. 

In addition to motorists traveling along Highway 116, many people recreate on the Lower 
Russian River and would observe the river from a close distance and for long periods of time. 
However variations in gravel bar exposure would not have a substantial adverse effect on a 
scenic vista or degrade the visual character or quality of the Lower Russian River and its 
surroundings. Therefore, there would be a less-than-significant effect. 
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Figure 4.9-8. A series of photos of the Russian River taken downstream of the Bohemian Highway 
Bridge near Monte Rio, CA. The top photo was taken on May 9, 2014, when streamflow was 222 
cfs; while the bottom photo was taken on May 25, 2014, when streamflow was 88 cfs. Flows were 
measured at the USGS gage at Hacienda, CA. 
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Impact 4.9-5: Implementation of the Proposed Project could have substantial 
adverse effects on a scenic vista or degrade the visual character or quality of Dry 
Creek and its surroundings. (No Impact) 

Potential visual impacts could occur in Dry Creek as a result of noticeable variation from 
baseline minimum instream flows. If minimum instream flows were reduced, the width of the 
water in the channel could shrink, streamflow could become disconnected between pools, and 
pools could shrink in size. This could result in an alteration of the visual character or quality of 
Dry Creek. Under Baseline Conditions, the monthly median instream flow in Dry Creek 
(measurements taken at the mouth of Dry Creek) is 93 cfs during the months of June through 
September. Under the Proposed Project, the monthly median instream flow would range 
between 84 and 114 cfs. Under the No Project 1 Alternative, the monthly median instream flow 
would range between 93 and 125 cfs. Under the No Project 2 Alternative, the monthly median 
instream flow would range between 93 to 110 cfs. With implementation of the Proposed Project, 
the No Project 1 Alternative, or the No Project 2 Alternative, monthly median instream flow in 
Dry Creek during June through September would range between 84 cfs to 125 cfs. 

The slight change in instream flow between Baseline Conditions and the alternatives would be 
difficult to visually detect and would likely go unnoticed by most viewers. There are relatively few 
view points for Dry Creek because Dry Creek is surrounded by private land, the public roads are 
set back over 1000 feet from Dry Creek, and views are heavily obscured by dense riparian 
vegetation. Viewpoints of the creek by the general public are limited to public road crossings 
(Board Bridge, Yoakim Road Bridge, Lambert Bridge, and Westside Road Bridge). While these 
bridges offer views of the creek the views would be of short duration because the observers 
would be traveling over the bridges quickly. It is unlikely that motorists or cyclists would notice 
changes in the visual character of Dry Creek when traveling across public road crossings. 

The general public also has the opportunity to view Dry Creek from some wine tasting rooms 
located near the creek. For example, the Truett Hurst tasting room is located near Dry Creek 
and the winery provides a picnic area adjacent to Dry Creek for its customers. Tasting room 
customers would have the opportunity to view Dry Creek for extended periods of time. 

Private landowners that live along Dry Creek would be the most sensitive to changes in Dry 
Creek aesthetics. These observes would have the longest lasting views and close viewpoints of 
the creek. Due to minimal change in flow compared to Baseline Conditions, there would be no 
substantial adverse effects on a scenic vista or degradation of the visual character or quality of 
Dry Creek and its surroundings associated with implementation of the Proposed Project, the No 
Project 1 Alternative, or the No Project 2 Alternative. 

Impact 4.9-6. Implementation of the Proposed Project could substantially damage 
scenic resources, including, but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway. (No Impact) 

As described in Section 4.9. 2, Environmental Setting, Highway 116 is designated by Caltrans 
as a scenic highway from Highway 1 to the Sebastopol city limits (Caltrans 2010). A 12-mile 
portion of this scenic highway runs along the Russian River from Guerneville to Highway 1. 
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Since gaps in the riparian vegetation vary in length, views of the Russian River along this 
stretch of Highway 116 can range from relatively brief and infrequent upstream of Duncans 
Mills, to relatively long lasting and frequent downstream of Duncans Mills. The Proposed 
Project, No Project 1 Alternative, and No Project 2 Alternative do not involve construction 
activities and therefore could not substantially damage scenic resources, including trees, rock 
outcroppings and historic buildings, within a state scenic highway. As described in Impact 4.9-4 
above, subtle changes in aesthetics to the Lower Russian River as a result of the Proposed 
Project would be difficult to detect while driving along Highway 116 and Highway 1. This is due 
to the distance these highways are from the river, the dense riparian vegetation growing along 
the river and the dynamic nature of rivers. Therefore, the Proposed Project would not 
substantially damage scenic resources along these highways. 

4.9.5 General Plan Consistency 
The Proposed Project, No Project 1 Alternative, and No Project 2 Alternative would not 
negatively affect the aesthetics of the Russian River. Therefore, the Proposed Project and its 
alternatives would be consistent with Mendocino County General Plan Goal RM-14 and policies 
RM-128 and RM-131 and with the Sonoma County General Plan 2020 GOAL OSRC-2, 
Objective OSRC-2.1, Objective OSRC-2.2, Objective OSRC-2.3, GOAL OSRC-3, Objective 
OSRC-3.1, Objective OSRC-3.2, and Policy OSRC-3i. 
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CHAPTER 4.10 Public Services and 
Utilities 
4.10.1 Introduction 
This chapter describes the existing conditions relating to public services and utilities within the 
Fish Habitat Flows and Water Rights Project (Proposed Project) area. Section 4.10.2, 
“Environmental Setting,” describes the regional and project area environmental setting, focusing 
on public water utilities and other water users. Section 4.10.3, “Regulatory Framework” details 
the federal, state, and local laws related to public water utilities. Potential impacts to these 
resources resulting from the Proposed Project are analyzed in Section 4.10.4. 

4.10.2 Environmental Setting 
The environmental setting for public services and utilities includes all areas that could be 
affected by activities associated with the Proposed Project. The Proposed Project would 
generally be located in the Russian River watershed in Mendocino County and Sonoma County, 
California. Environmental impacts of the Proposed Project would potentially occur at Lake 
Mendocino, Lake Sonoma, in and along the Russian River downstream of Lake 
Mendocino/Coyote Valley Dam to the Pacific Ocean, and in and along Dry Creek downstream of 
Lake Sonoma/Warm Springs Dam. However, potential impacts related to public water utilities 
and other holders of water rights are generally limited to the Russian River. 

Public Services and Utilities 

Water 

Mendocino County 
There are many water service providers in Mendocino County, including cities, special districts, 
and private water purveyors. There are 123 public water systems on record in Mendocino 
County (Mendocino County, 2009). Of these, 41 were community systems ranging in number of 
connections from 15 to 5,486 for the City of Ukiah.  

Many residents of Mendocino County live outside of water and wastewater districts service 
areas. Water supplies for these areas generally are from wells and springs. The yields from 
these sources may vary from year to year. Deficiencies may occur, especially during years of 
low rainfall. 

East Sanel Water District and River Estates Mutual Water Company are public entities that 
divert water from the Russian River. Their water right permits contain terms that prohibit 
diversions when Russian River instream flows are less than specified minimum amounts. 
Details of such permit conditions are described in Section 4.10.3, “Regulatory Framework”.  
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Sonoma County 
The Water Agency provides water to most cities in Sonoma County that receive water from the 
Russian River downstream of the confluence with Dry Creek. Please see Chapter 3, 
“Background and Project Description,” for more details of the Water Agency’s facilities and 
service area. Sources of potable water in the project area within the areas of Sonoma County 
that do not receive water from the Water Agency or other public water systems include public 
and private wells (PRMD, 2012). Public water systems that divert water from the Russian River 
and have conditions in their water right permits prohibiting diversions when Russian River 
instream flows are less than specified minimum amounts include Occidental Community Service 
District, Rains Creek Water District, and Palomino Lakes Mutual Water Company. Details of 
such permit conditions are described in Section 4.10.3, “Regulatory Framework”. 

Sewer 
Wastewater management services generally consist of collection, treatment, storage, and 
disposal systems and facilities. Wastewater collection services generally occur with 
underground pipes and pumps that transfer wastewater from public and private buildings and 
residences to wastewater treatment plants. Wastewater treatment generally occurs through a 
series of processes at treatment plants, mostly in above-ground facilities. Wastewater storage 
generally occurs at or near treatment plants in ponds or reservoirs. Wastewater disposal 
generally occurs through pipelines that convey treated effluent from treatment plants and 
storage ponds to receiving waters including rivers and streams, or that distribute treated effluent 
as recycled water through pipelines to irrigation areas or other uses (e.g., the Geysers) (PRMD, 
2012). 

Mendocino County 
Public sewer services in Mendocino County in the project vicinity are provided by cities, special 
districts, and some private water purveyors (Mendocino County, 2009). There are 13 major 
wastewater systems in the County of Mendocino, four of which primarily serve the incorporated 
cities, but also serve some unincorporated areas. The public facility within the Proposed Project 
area is the City of Ukiah Wastewater Treatment Plant, which also processes wastewater 
collected by the Ukiah Valley Sanitation District. The City of Ukiah Wastewater Treatment Plant 
discharges treated effluent to the Russian River.  Sewage disposal in the remainder of the 
county is generally handled by private onsite facilities, primarily septic tank and leach field 
systems, although alternative engineered wastewater systems may be used. 

Sonoma County 
Parts of the project area are located within unincorporated areas of Sonoma County where 
sewage disposal is served by sanitation districts or zones or is handled by private onsite 
facilities, primarily consisting of septic tanks and leach field systems (PRMD, 2006) (PRMD, 
2012). Public facilities within the Proposed Project area are the City of Cloverdale Sewer 
Treatment Plant, Geyserville Sanitation Zone, City of Healdsburg Wastewater Treatment Plant, 
Windsor Treatment Plant, Laguna Subregional Wastewater Treatment Plant, Forestville 
Wastewater Treatment Plant, Graton Wastewater Treatment Plant, Occidental County 
Sanitation District and Russian River County Sanitation District Wastewater Treatment Plant. 
Public facilities within the Proposed Project area that discharge to the Russian River are the City 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.10-2 



 

   
   

 

 

 

 

 

   

Public Services and Utilities 

of Cloverdale Sewer Treatment Plant, City of Healdsburg Wastewater Treatment Plant, and 
Russian River County Sanitation District Wastewater Treatment Plant. 

4.10.3 Regulatory Framework 

State 

State Water Resources Control Board 
The State Water Resources Control Board (SWRCB) has statutory authority over post-1914 
appropriative water rights in California. The Division of Water Rights is responsible for issuing 
water right permits and licenses and for approving modifications of terms in existing water right 
permits and licenses. California water right permits and licenses authorize diversions of 
specified amounts of water from specified watercourses and contain terms and conditions on 
the diversions and use of the water.  

The SWRCB, in coordination with nine Regional Water Quality Control Boards (RWQCBs), 
regulates water quality, including issuance of Waste Discharge Requirements (WDRs) and 
National Pollution Discharge Elimination System (NPDES) permits. WDRs and NPDES permits 
for discharges in the project area are issued by the North Coast RWQCB. The NPDES program 
regulates point source discharges from wastewater treatment plants directly to surface waters. 
Each NPDES permit contains limits on allowable concentrations contained in the discharge, and 
typically a self-monitoring and surveillance program. Water Quality Control Plans, also referred 
to as Basin Plans, are prepared by each RWQCB for its respective region. The plans designate 
beneficial uses for specific surface and groundwater resources and establish water quality 
objectives and implementation programs. The Regional Boards issue WDRs and NPDES 
permits consistent with the applicable basin plans for major point-source discharges, such as 
municipal wastewater treatment plants and industrial facilities. 

Water Rights and Minimum Bypass Flow Terms 
Appropriative water right permits and licenses issued by the SWRCB authorize the diversion 
and use of water.  Water-right permits are for water rights under development and water-right 
licenses are for fully developed and perfected rights. All appropriative water right permits and 
licenses contain specific terms and conditions.  Water right permits and licenses specify the 
amount of water that may be diverted and used for a specified purpose at a specific point of 
diversion from a specified source during a specified season.  

Water right permits and licenses also may have terms that restrict or prohibit diversions under 
specified conditions.  One type of term is a minimum bypass flow requirement, which specifies a 
flow rate below which diversions under the water right are not authorized. There are hundreds 
water-right permits and licenses for diversions from the Upper Russian River in Ukiah Valley in 
Mendocino County down to the community of Monte Rio on the Lower Russian River. The 
minimum bypass flow amounts in permits with such terms range from 125 to 200 cfs. 

The SWRCB has two standard terms that are used for water-right permits for diversions in the 
Russian River watershed to establish minimum bypass flow requirements –Terms 60 and 68.  
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These terms prohibit diversions when the flow at the nearest streamflow gage is less than 150 
cfs for diversions from the upper reaches of the Russian River (Upper Russian River) and 125 
cfs for the diversions from lower reaches of the Russian River, downstream of the confluence 
with Dry Creek (Lower Russian River).  None of the water right permits for diversions from Dry 
Creek contain such bypass flow terms.  Some water right permits for diversions from the 
Russian River have other minimum bypass flow amounts, but Terms 60 and 68 are the most 
common terms. Terms 60 and 68 specify minimum bypass flow requirements that apply year-
round. However, some water-right permits have minimum bypass flow terms that apply only 
during a specified diversion season or that specify different bypass flow requirements for 
different seasons. 

The authorized diversion seasons in different water-right permits may be for the entire year, 
which is the case for many permits for municipal and domestic uses, or may be for only a few 
months of each year for seasonal agricultural uses, such as for frost protection during the spring 
and for irrigation during the summer. For example, a water rights permit may authorize 
diversions of 10 cfs from the Russian River during March to June for vineyard frost protection, 
but only when river flows are above 150 cfs. In this example, during a year with an average 
amount of rainfall there would be enough runoff to provide stream flows that exceed the 
minimum bypass flows during the early spring, but stream flows might drop below 150 cfs later 
in the spring. Because the Russian River is under a managed flow regime, the likelihood of 
flows dropping below the minimum bypass flow also depends on the amounts of minimum 
instream flows maintained by the Water Agency. 

Regional Water Quality Control Board - North Coast Region 
The project area is situated within the jurisdiction of the North Coast Regional Water Quality 
Control Board (NCRWQCB). The NCRWQCB has the authority to implement water quality 
objectives through WDRs and NPDES permits for discharges to waters at locations within its 
jurisdiction. Water quality objectives for the Russian River and its tributaries are specified in the 
Water Quality Control Plan for the North Coast Region (Basin Plan) prepared by the 
NCRWQCB in compliance with the federal Clean Water Act and the Porter-Cologne Act 
(NCRWQCB, 2011). 

4.10.4 Impact Analysis 
This section describes the impact analysis relating to public services and utilities for the 
Proposed Project. It describes the methods used to determine the impacts of the project and 
lists the criteria used to determine whether an impact would be significant. Measures to mitigate 
(i.e., avoid, minimize, rectify, reduce, eliminate, or compensate for) significant impacts are 
included, where applicable. 

Significance Criteria 
The criteria used to determine the significance of an impact are based on the environmental 
checklist in Appendix G of the California Environmental Quality Act (CEQA) Guidelines. The 
following criteria are relevant to the Proposed Project: 
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1. 	 Have sufficient water supplies available to serve the project from existing 
entitlements and resources, or are new or expanded entitlements needed. 

2. Violate any water quality standards or waste discharge requirements. 
Because the Proposed Project would not need any water supplies, the first of these criteria does 
not apply to this analysis and is not discussed further. Specifically, implementation of the 
Proposed Project would not require any water supply. Instead, under the Proposed Project, the 
Water Agency would continue to make releases from Lake Mendocino and Lake Sonoma to 
maintain the minimum instream flow requirements specified in the Water Agency’s water right 
permits and for downstream beneficial uses, including diversions for municipal, domestic, and 
industrial purposes. 

Because the Fish Flow Project would change instream flows in a manner that may reduce 
instream flows below the minimum bypass-flow amounts specified in the water-right permits with 
minimum bypass flow terms, an additional criterion has been established to evaluate such 
impacts associated with the Proposed Project.  This criterion provides that project 
implementation would have a significant impact on public services and utilities if the project 
would: 

	 Adversely affect when holders of water-right permits may divert water from the Russian 
River due to minimum bypass flow terms in their water-right permits. 

Methodology 
The impact analysis below compares the Proposed Project and the No Project 1 and No Project 
2 alternatives with Baseline Conditions.  Water Agency staff contacted local water users and 
SWRCB staff, reviewed water right documents and other in-house documents, and conducted a 
search of the SWRCB’s electronic Water Rights Information Management System (eWRIMS) 
database of water rights to identify water-right permits that authorize diversions from the 
Russian River. The results of this research were used to determine the number of water right 
permits that include minimum bypass flow terms. 

The Russian River ResSim model was used to evaluate the occurrence of instream flows and 
the potential impacts discussed in this section.  Details about the Russian River ResSim model 
are provided in Appendix C. The outputs of the Russian River ResSim model correspond with 
existing United States Geological Survey (USGS) discharge gaging stations or the confluences 
of major water bodies. Reach gains from unimpaired flows and losses due to human water use 
or natural processes are defined at each downstream junction. The model accounts for system 
losses including municipal diversions, agricultural diversions, reservoir surface evaporation, and 
water balance losses.  Water demands for municipal and industrial water use were estimated for 
15 of the public water systems in the Russian River basin for which metered pumping data was 
available (Appendix C, Table 3-2). For these water systems, their water supplies are primarily 
composed of surface water and groundwater wells diverting underflow along the mainstem 
corridor of the Russian River or Dry Creek.  Existing water demands for these water service 
providers were established using recent metered water production records provided by the 
public agencies.  Baseline demands were estimated through an analysis of production records 
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from the five-year period from 2009 to 2013.  Over this period, the Russian River system 
experienced dry, normal, and wet years.  Public water systems not accounted for in this analysis 
were indirectly accounted for in the estimation of water balance losses. 

Agricultural diversions of Russian River surface flows and underflow were estimated using land 
use data and applied water estimates by crop type from 2002 to 2008.  These demand 
estimates were confined to a region defined as the Applied Water Analysis Zone (AWAZ), within 
which diversions or consumption of water is either known or presumed to have immediate 
effects on surface water flows.  Agricultural diversions not accounted for in this analysis were 
indirectly accounted for in the estimation of water balance losses. 

Water balance loss is the additional observed loss that cannot be accounted for from reported 
municipal diversions and agricultural diversions as described previously.  Water balance losses 
were quantified as part of an analysis that incorporated multiple datasets including observed 
Russian River and Dry Creek instream flows, observed releases from Lake Mendocino and 
Lake Sonoma, estimated reach gains as quantified by unimpaired flows, known metered 
municipal diversions as described previously, and estimated diversions from agriculture as 
described previously.  Water balance losses were estimated for the years 1970 to 2013.  This 
analysis showed that water balance loss trends have changed over time with increasing losses 
through the 1980s and 1990s and then a reduction in losses, likely due to conservation efforts, 
for the more recent period since 2000.  To estimate Baseline Condition water balance losses, 
this analysis was completed for 2002 to 2013 because this period is considered to be 
representative of current watershed conditions. Although water balance losses cannot be 
directly accounted for by metered diversions or estimated agricultural diversions from the 
Russian River and Dry Creek, it is assumed that this water balance loss is the result of the 
cumulative impacts of water losses not directly quantified by other means.  These losses include 
water consumed by riparian vegetation, additional direct diversions not accounted for by other 
methods, water being pumped from groundwater wells and diverted from tributaries.  Monthly 
water balance loss patterns were estimated for each model reach for wet and dry years.  For 
further details regarding the development of water balance losses, see Appendix C. 

Impacts and Mitigation Measures 
This section presents a detailed discussion of potential public services and utilities-related 
impacts associated with the project alternatives, including the Proposed Project, the No Project 
1 Alternative, and the No Project 2 Alternative. Each impact discussion includes an analysis of 
the impact, a summary statement of the impact and its significance, and proposed mitigation 
measures, where applicable. Impacts are summarized and categorized as either “no impact,” 
“less than significant,” “less than significant with mitigation,” “significant and unavoidable,” or 
“beneficial.” 

Impact 4.10.1. Changes in minimum instream flow requirements could adversely 
affect when water right permit holders may divert water from the Russian River 
while complying with the minimum bypass flow terms in their water-right permits. 
(Significant and Unavoidable) 
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There are at least 68 water right permits (5 for public agencies and utilities and 63 for private 
individuals and companies) that authorize diversions of water from the Russian River and that 
have minimum bypass flow terms (Table 4.10-1). Of these permits, there are 59 that contain 
either Term 60 or 68. Across these water right permits, there is a wide range in terms affecting 
water use, period of use, diversion rate, annual amount, and storage. 

The five public entities with water right permits that have minimum bypass flow terms and that 
authorize diversions from the Russian River are public water suppliers and an irrigation district.  
Two of the public water suppliers are mutual water companies that provide public utility services 
to local communities (Table 4.10-2). East Sanel Irrigation District’s water right permit authorizes 
it to divert water from April 1 to October 31 from the Russian River near Hopland for irrigation 
and stock watering purposes and has a term with a required minimum bypass flow of 150 cfs. 
This irrigation district augments its water supplies with diversions under a contract from the 
Mendocino County Russian River Flood Control and Water Conservation Improvement District 
(Mendocino District). Rains Creek Water District’s water right permit authorizes it to divert water 
year-round from the Russian River in the Geyserville area for domestic and industrial use and 
has a term with a required minimum bypass flow of 150 cfs. Occidental Community Service 
District (OCSD) has a water right permit that authorizes diversions year-round from the Russian 
River at Monte Rio for the purposes of municipal use and fire protection and has a term with 
required minimum bypass flows of 140 cfs between November 1 and June 30. OCSD’s Permit 
21214, however, is currently suspended and OCSD’s water supply needs are provided under an 
agreement with Camp Meeker Recreation and Parks District (CMPRD), which sells OCSD water 
that CMPRD purchases under an agreement with the Water Agency. The Water Agency also 
has an agreement with OCSD, but this agreement will not become effective until the SWRCB 
approves the Water Agency’s petition to add the Occidental point of diversion to the authorized 
points of diversion in the Water Agency’s water right permits. 

The mutual water companies with these permit terms are River Estates and Palomino Lakes 
(Table 4.10-2). River Estates diverts water for municipal use from November 1 to June 30 from 
the Russian River in the Hopland area. Its water right permit contains a term prohibiting 
diversions when the Water Agency is making releases from Lake Mendocino to maintain senior 
water rights and minimum instream flow requirements. River Estates augments its water supply 
needs with diversions under a contract from the Mendocino District. Palomino Lakes Mutual 
Water Company diverts water year-round from the Russian River near Geyserville area for fire 
protection and domestic uses. Its water right permit contains Term 68, which requires minimum 
bypass flows of 150 cfs. 

The 63 private water right permit holders with these permit terms are comprised of landowners, 
vineyards, and other businesses. The authorized uses in these permits, which may be for 
seasonal or year-round diversions, include irrigation, frost protection, heat control, livestock 
watering, industrial, domestic, fire protection, and recreation. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 4.10-7 



 

   
   

 

     
 

Location on Russian River   Minimum Bypass Flow Requirement (cfs) 
 where bypass term is 

measured (USGS River Gage)  125  140  150  165 165 / 
 2001  Varies2  Total 

 Public Entities Water Right Permit Holders 

Ukiah Valley (Hopland)   1   1 2 

Alexander Valley (Cloverdale)   2    2 

Healdsburg (Healdsburg)        

Lower Russian River  
(Hacienda Bridge)  1     1 

Subtotal  1 3   1 5 

Private Water Right Permit Holders 

Ukiah Valley (Hopland)    13 1 1 2  17 

Alexander Valley (Cloverdale)    11     11 

Healdsburg (Healdsburg)    29     29 

Lower Russian River  
(Hacienda Bridge) 6      6 

Subtotal  6   53 1 1 2  63 
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Table 4.10-1. Summary of water right permits with minimum bypass flow terms for diversions from 
the Russian River. 

1 Minimum bypass flow term sets minimum flow requirement that varies based on time of year. 

2 Minimum bypass flow term does not have specific value, but requires review of status of managed river conditions.
	

The potential impacts to holders of such permits for diversions from the Russian River are 
described below and in Tables 4.10-2 and 4.10-3. Potential impacts are summarized by general 
location and gaging station along the Russian River that are compliance points specified in the 
terms of water right permits, including Ukiah Valley (Hopland), Alexander Valley 
(Cloverdale/Geyserville), Healdsburg, and lower Russian River (Hacienda Bridge/Guerneville). 
Of the 63 private holders of water-right permits with minimum bypass flow terms, potential 
impacts are related to the authorized diversion season. Table 4.10.4 summarizes the number of 
permits authorized to divert water from the Russian River by month. 

No Project 1 Alternative: The No Project 1 Alternative would have the same minimum 
instream flow requirements for the Russian River as under Baseline Conditions and would result 
in a slight changes in when water right permit holders may divert water from the Russian River 
while complying with minimum bypass flow terms. For the Lower Russian River, private water 
right permits with minimum bypass flow terms may have decreases in days available for 
diversions of up to 1 to 2 percent over the year. OCSD’s water right permit has a minimum 
bypass flow term of 140 cfs from November 1 to June 30 and may have its authorized diversion 
days reduced by 1 percent over the year when the permit becomes effective. There would be no 
change in diversion availability for water rights in the Upper Russian River for public and private 
right permits holders. 
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 Public Entity 
 
 

 Gage 
 Location 

 

Flow  
Diversion 

(cfs) 
 

Season 
of 

Diversion 

Annual 
Limit 
(acre-

 feet) 

Minimum 
Bypass Flow  

(cfs) 

Existing 
Diversion 

under 
Baseline 

Conditions 
 (days)2 

Change in number of 
 days available for 

diversions (%)  
Alternate 

Water Supply 

 Proposed 
Project 

No 
 Project 2 

Mendocino 
East Sanel 

 Irrigation District  Hopland  2.95 April 1 - 
 Oct 31  598  150  169  -64%  -22%  District 

contract of 245 
 ac-ft. 

Rains Creek 
 Water District Geyserville 0.08 year-

round  35  150  299  -38%1  -11%1  None 

Occidental 
Community 

  Services District 
Guerneville 0.16 year-

round  65  140 
(Nov 1 - Jun 30)  235  -10%  -7% 

  Camp Meeker 
and SCWA 

 Water Supply 
 Agreement 

 Conditional on 

River Estates 
Mutual Water 

 Company 
 Hopland  0.11 Nov 1 – 

  June 30  24 

not diverting 
water intended 
for wetlands, 
habitat or 

 Varies 0% 0% 

Mendocino 
 District 

 contract of 26 
 ac-ft. 

 recreation 
Palomino Lakes 
Mutual Water 

 Company 
Geyserville 0.43 year-

round  182  150  299  -38%1  -11%1  None 

  
 
 
 

Public Services and Utilities 

Table 4.10-2. Percent changes in the occurrence of when public holders of water right permits may divert water from the Russian River 
while complying with the permits’ minimum bypass flow terms. Existing diversions under Baseline Conditions are the estimated 
number of days available when a permit holder may divert water from the Russian River. The percent change in the number of days 
available for diversions over Baseline Conditions is shown for a specified season of diversion under the Proposed Project and No 
Project 2 Alternative. Negative (-) values indicate a decrease in the number of days available for diversions. 

1 Impact analyzed at USGS Cloverdale gage. 

2 Number of days available for diversion under Baseline Conditions based on water right permit terms. 


Fish Habitat Flows Draft EIR 
and Water Rights Project 4.10-9 



 

   
   

 

  
   

    
   

   
  

 

 

 Month 

  Ukiah Valley (Hopland) 1 
 Alexander Valley 

(Cloverdale)  
 (150 cfs) 1 

Healdsburg 
(150 cfs) 1  

  Lower Russian River 
 (Hacienda Bridge)  

 (125 cfs) 1 (150 cfs) (165 cfs) (200 cfs) 
Baseline 
(days)2   Change3 

Baseline 
 (days)2 Change3  

Baseline 
(days)2  Change3  

Baseline 
(days)2   Change3 

Baseline 
 (days)2 Change3  

Baseline 
(days)2   Change3 

 Proposed Project 
Jan   29  -9%  29 -10%  26  -- 29   -4%  30  -1%  31  0% 
Feb  26 1%  26   1%  26 -- 27   0%  27 1%   28  1% 
Mar 30   -2%  30 -4%  29  --  30 0%  31   0% 31  0%  
Apr 27   -14%  27 --  27  -43%  28 -2%  29   0% 30  0%  
May  27 -73%  27  -- 27  -88%  28  -47%  29   -17% 30  -12%  
Jun  23  -92%  23  -- 16  -- 23  -85%  23  -67%  27  -67%  
Jul  24  -96%  24  -- 19  -- 24  -100%  24  -99%  27  -99%  
Aug  24  -60%  24  -- 22  -- 24  -93%  24  -100%  27  -100%  
Sep  24  -52%  23  -- 20  --  23 -69%  23   -99% 27  -99%  
Oct 20   -71%  20 -- 2 --  20 -71%  21   -73% 28  -42%  
Nov  18  -29%  18  -- 7 -- 19  -21%  21  -9%  29  1%  
Dec  24   -11%  24 -13%  19  -- 25  -6%  26  0%  31  -1%  

  No Project 2 Alternative 
Jan  29   0%  29 0%  26  -- 29  0%  30  0%   31 -1%  
Feb 26  0%  26  0%   26 -- 27   0%  27 0%   28  -1% 
Mar 30   0%  30 -- 29  --  30 0%  31   0%  31  0% 
Apr 27   0%  27 --  27  0%  28 0%   29 0%   30  0% 
May  27 -56%  27  -- 27  -84%  28   -27%  29 -4%   30  -4% 
Jun   23  -73% 23  -- 16  --  23 -73%  23   -44% 27  -37%  
Jul  24   -36%  24 -- 19  --  24 -46%  24   -93% 27  -91%  

 Aug  24 1%  24  -- 22  --  24 -32%   24  -100% 27  -100%  
 Sep 24  2%  23  -- 20  --  23  2%  23 -99%   27 -99%  

Oct 20   18%  20 -- 2 --  20 -1%  21   -34% 28  -43%  
Nov   18 38%  18  -- 7 -- 19   34%  21 28%   29  -2% 

 Dec 24   16%  24 16%   19 -- 25   13%  26 11%   31  -2% 
    
  
    

Public Services and Utilities 

Table 4.10-3. Percent changes in the occurrence of when private holders of water-right permits may divert water from the Russian River 
while complying with the permits’ minimum bypass flow terms. There are 63 private water right permit holders. Baseline Conditions are 
the number of days in a month a water right holder may divert under existing flows. The change, presented as the percent change in the 
number of days available for diversion over Baseline Conditions, is shown for a specified month of diversion under the Proposed 
Project and No Project 2 Alternative. Negative (-) values indicate a decrease in the number of days available for diversions. Positive 
values indicate an increase in the number of days available for diversions. Double dashes indicate there are no authorized diversions. 
See Table 4.10.4 for a list of monthly authorized diversions. 

1 Location of diversion (USGS gage station) and Russian River minimum bypass flow term stated in water right permit. 

2 Number of days available for diversion under Baseline Conditions based on water right permit terms. 

3 Percent change in number of days available for diversion over Baseline Conditions (%).
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 Month 

   Number of Water Right Permits Authorized by Month 
  Ukiah Valley (Hopland) 1  Alexander Valley 

(Cloverdale)  
 (150 cfs) 1 

 Healdsburg 
 (150 cfs) 1 

Lower Russian River  
(Hacienda Bridge)  

 (125 cfs) 1 (150 cfs)  (165 cfs)  (200 cfs) 
 Jan 4 2 0 7  12 2 
 Feb 4 2 0 7  13 2 

Mar  11 2 0 9  20 2 
Apr  11 0 1  10  24 4 
May  13 0 1  11  27 4 

 Jun 6 0 0 9  21 6 
 Jul 2 0 0 9  21 5 

Aug 2 0 0 9  21 5 
Sep 5 0 0 9  22 5 

 Oct 4 0 0 8  19 3 
 Nov 5 0 0 7  13 2 

Dec 4 2 0 7  13 2 
    

Public Services and Utilities 

Table 4.10.4: The number of private water right permits for diversions from the Russian River by month. Private permit holders 
(total=63) may be shown in several months depending on length of diversion season. Diversion seasons range from two months to 
year-round. 

1 Location of diversion (USGS gage station) and Russian River minimum bypass flow term stated in water right permit. 
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Proposed Project and No Project 2 Alternative: The Proposed Project and No Project 2 
Alternative would reduce minimum instream flow requirements for the Russian River, mainly 
during the dry season. These changes in minimum instream flow could potentially impact a 
water right permit holder’s ability to divert water from the Russian River if flow changes drop 
below the minimum required bypass flow amounts (Tables 4.10-2 and 4.10-3). The severity of 
this impact would depend on each water right permit’s terms. The season for which there is the 
highest potential for impact is from May to October, when instream flows in the Russian River 
transition from dependent on unimpaired or natural stream flow to a managed-flow system 
relying on releases from Lake Mendocino and Lake Sonoma to maintain minimum instream 
flows. 

Under the Proposed Project, the times when public holders of water right permits with minimum 
bypass flow terms may divert during their permitted seasons of diversion could be impacted. 
The estimated number of days available for diversion annually would decrease by 64 percent for 
East Sanel Irrigation District, 38 percent for Rains Creek Water District, 10 percent for OCSD, 
and 38 percent for Palomino Lakes (Table 4-10.2). The times when River Estates could divert 
while complying with the minimum bypass flow term in its water right permit would not be 
impacted. The changes in minimum instream flow requirements under the Proposed Project 
could affect when private holders of water right permits may divert water from the Russian River 
while complying with the minimum bypass flow terms in their water right permits. The number of 
days available for diversions during the peak months of June, July, August, and September 
under Baseline Conditions could be reduced by 52 percent to 100 percent (diversions would not 
be authorized at any time in that month due to a change in minimum instream flow 
requirements) under the Proposed Project (Table 4.10-3).  

Under the No Project 2 Alternative, the times when public holders of water right permits with 
minimum bypass flow terms may divert during their authorized diversion seasons could be 
impacted similar to or less than for the Proposed Project (Table 4.10-2). The estimated number 
of days available for diversions each year could decrease by 22 percent for East Sanel Irrigation 
District, 11 percent for Rains Creek Water District, 7 percent for OCSD, and 11 percent for 
Palomino Lakes (Table 4.10-2). The times when River Estates could divert water while 
complying with the minimum bypass flow term in its water right permit would not be impacted. 
Private holders of water right permits could be impacted through a reduction in the number of 
days available for diversions during the peak months of June, July, August, and September from 
32 percent up to 100 percent (Table 4.10-3). Additionally, there are a few months that would 
experience nominal increases in the times available for diversions (from 1 to 2 percent). 

As described in the Methodology section above and in Appendix C, the Water Agency evaluated 
water demands for municipal and industrial uses, agricultural diversions, and other water 
balance losses.  Diversions made by River Estates Mutual Water Company and OCSD were 
included in the municipal and industrial water demand calculations in the Russian River ResSim 
model for Baseline Conditions, Proposed Project, and the No Project 1 and No Project 2 
alternatives. Diversions made by public water systems not accounted for in the municipal and 
industrial water demand calculations (East Sanel Irrigation District, Rains Creek Water District, 
Palomino Lakes Mutual Water Company) were accounted for in the estimation of water balance 
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losses.  Diversions made by other water right permit holders with minimum bypass flow terms 
in their permits were accounted for in the water balance loss calculations.  The Proposed 
Project and No Project 1 and No Project 2 alternatives assume the same water demands for 
municipal and industrial water uses, agricultural diversions, and other water balance losses as 
for Baseline Conditions.  Under the Proposed Project and No Project 1 and No Project 2 
alternatives, the Water Agency would meet minimum instream flow requirements for these water 
demands, including for those demands by holders of water right permits with minimum bypass 
flow terms. The Water Agency makes releases from Lake Mendocino and Lake Sonoma to: (1) 
meet the downstream demands of the hundreds of agricultural, commercial and residential 
water users, the Water Agency, and several public water systems along the Russian River and 
Dry Creek; and (2) maintain minimum instream flow requirements in the Russian River and Dry 
Creek. Under the Proposed Project and No Project 1 and No Project 2 alternatives, the Water 
Agency would operate in this manner, just as under Baseline Conditions. 

Nevertheless, because of the terms in some water right permits, the changes in minimum 
instream flow requirements under the Proposed Project and No Project 2 Alternative could 
result in lower instream flows that would adversely affect when holders of these permits could 
divert water from the Russian River. Water right permits are issued by the SWRCB and terms, 
including minimum bypass flow terms like those discussed above, are enforced by the SWRCB. 
The Water Agency has no legal authority to amend the terms of water right permits that have 
such minimum bypass flow terms, and CEQA Guidelines Section 15126.4(a)(5) therefore is 
applicable. It provides that, under such circumstances, mitigation “need not be proposed or 
analyzed.” This impact is significant and unavoidable and cannot be mitigated by the Water 
Agency. 

Impact 4.10.2. Changes in instream flows could result in violations of wastewater 
discharge requirements. (No Impact) 

There are four wastewater treatment plants (WWTP) that discharge treated effluent into the 
Russian River: the City of Ukiah Waste Water Treatment Plant, City of Cloverdale Sewer 
Treatment Plant, City of Healdsburg Water Treatment Plant, and Russian River County 
Sanitation District Waste Water Treatment Plant. There are no wastewater treatment facilities 
on Dry Creek. The quantity and period of discharges are authorized by the SWRCB and 
NCRWQCB under the NPDES and the Basin Plan (NCRWQCB, 2011). The Basin Plan 
established a policy and implementation schedule for controlling wastewater discharges into the 
Russian River. The Basin Plan cites the following waste discharge rules, which are intended to 
help implement water quality objectives and protect beneficial uses in the Russian River 
watershed: 
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• 	 Discharges of wastewater into the Russian River and its tributaries are prohibited during 
the period of May 15 through September 30. 

• 	 Discharges during all other periods when the waste discharge flow is less than one 
percent of the receiving stream’s flow as set forth in the individual NPDES permits. 

• 	 The discharge of municipal waste during October 1 through May 14 must be of 
advanced treated wastewater in accordance with effluent limitations contained in 
NPDES permits for each affected discharger, and must meet a median coliform level of 
2.2 most probable number (mpn)/100 milliliter (ml).1 

The allowable discharge season is from October 1 to May 14, a period when much of the flow in 
the Russian River is unimpaired from rainfall and runoff.  Unimpaired drainage and stream flow 
(as opposed to releases from Lakes Sonoma and Mendocino) contribute the majority of the 
Russian River flows downstream of Coyote Valley Dam and Warm Springs Dam during the 
rainy season (November through April) and the discharge season. The discharge season 
generally avoids the dry season when minimum instream flows are maintained by the Water 
Agency. 

Wastewater treatment plants along the Russian River can only discharge into the river from 
October 1 to May 14 and are limited to no more than 1 percent of the daily measured flow at a 
corresponding USGS gage as defined in the WWTPs’ NPDES permits. Other limitations to 
discharge, including total treatment and discharge capacities, are included in the permits as 
well. To assess if the Proposed Project and No Project 1 and No Project 2 alternatives could 
potentially impact each WWTP’s ability to discharge into the river and still remain in compliance 
with their permit, an analysis was performed on the Russian River ResSim model results.  The 
analysis evaluated modeled daily flows for the Proposed Project and the No Project 1 and No 
Project 2 alternatives and the Baseline Condition at model nodes Hopland, Cloverdale, 
Healdsburg, Dry Creek Mouth (confluence of Dry Creek and the Russian River), and Hacienda 
for water years 1910 to 2013.  Each node represents a USGS gage location that the WWTP 
discharge is evaluated against. These flows entail the time period of October 1 to May 14 to 
account for the period in which any WWTP can discharge into the Russian River. The flows at 
evaluation nodes were multiplied by 1 percent to determine the maximum allowable discharge 
for each WWTP at each day. The allowable discharges under the 1 percent daily measured flow 
limit were summed for each water year and the average of the summations were calculated to 
obtain an average total water year maximum allowable discharge volume in acre-feet. These 
daily discharges and yearly volumes were calculated for the Proposed Project and No Project 1 
and No Project 2 alternatives. 

The results of this analysis are summarized in Table 4.10-5. During the discharge season, the 
No Project 1 Alternative would have a slight decrease (0.4 to 1.0 percent) in change in daily 
allowable discharge under the 1 percent of the daily measured flow limit as compared to 
Baseline Conditions and, therefore, would have a negligible change in when WWTPs may 

1 For dischargers not in compliance with the waste discharge rate limitation or advanced wastewater treatment, time 
schedules set forth in NPDES permit updates for each discharger. In addition, each discharger not in compliance 
must report to the RWQCB on progress towards compliance on an annual basis. 
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WWTP Name  USGS Gage
 Location 

No Project 1 
(acre-feet) 

No Project 2 
(acre-feet) 

Proposed 
Project
(acre-feet) 

 City of Ukiah  Hopland 0.0% 3.0% 4.5% 

 City of Healdsburg Healdsbu
 Creek nea

rg and Dry 
 r Mouth  -0.4% 1.0% 1.5% 

 Town of Cloverdale  Cloverdale 0.0% 2.1% 3.2% 
Russian River CSD Guerneville  -1.0% 0.1% 0.5% 
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discharge under their permits.  The Proposed Project and No Project 2 Alternative would result 
in small increases (0.1 to 4.5 percent) in the ability to discharge daily under the 1 percent of the 
daily measured flow limit. The Proposed Project, No Project 1 Alternative, and No Project 2 
Alternative would have a negligible effect on the ability of the WWTPs to discharge under their 
permits. As mentioned above, each WWTP’s permits include other limitations to discharge, 
including total treatment and discharge capacities, which limit the volumes of wastewater that 
can be treated and discharged. The Proposed Project and No Project 1 and No Project 2 
alternatives would not change these permit terms and would not allow for an increase in 
discharge to the river.  Changes in instream flows would not result in violations of wastewater 
discharge requirements and there would be no impact. 

Table 4.10-5. Modeled average annual change from Baseline Conditions of allowable discharge 
from wastewater treatment plants (WWTPs) based on modeled Russian River flows for water 
years 1910 - 2013. The discharge season is from October 1 to May 14. A negative (-) value 
indicates a decrease in allowable discharge under the 1 percent of the daily measured flow. A 
positive value indicates an increase in allowable discharge under the 1 percent of the daily
measured flow. Total discharge is limited by the terms and conditions of each WWTP permit and 
values do not represent an increase in the amount of discharge allowed over current permit limits. 

4.10.5 General Plans and Consistency 
The project area is located within Mendocino County and the unincorporated areas of Sonoma 
County. The following section presents the relevant goals, policies, and objectives in the 
Mendocino County and Sonoma County General Plans related to public services, utilities, and 
service systems that may be affected by the Proposed Project. 

Mendocino County 
The Mendocino County General Plan (Mendocino County, 2009) sets forth the following goals, 
objectives, and policies related to water supplies and wastewater that are applicable to the 
Proposed Project. 

Resource Management Element 
Goal RM-1 (Water Supply): Protection, enhancement, and management of the water resources 
of Mendocino County 

	 Policy RM-3: Work cooperatively with property owners, agencies, and organizations to 
develop and support programs that maintain the integrity of stream systems for flood 
control, aquatic habitat, and water supply. 
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 Policy RM-6: Promote sustainable management and conservation of the county’s water 
resources. 

 Policy RM-10: Continue to seek and advocate for dependable water resources 
necessary to support all sectors of the economy and other beneficial uses. 

	 Policy RM-11: Work with local, state, and federal agencies and organizations to develop 
and protect water supplies in a manner that is consistent with adopted General Plan 
policies, recognizing sustainable yields and protections for the environment. 

 Policy RM-12: Support the creation of a comprehensive plan for surface and 
groundwater resources in Mendocino County. 

 Policy RM-15: Maximize the use of existing water supplies while proceeding with the 
development of new water supplies. 

Development Element 
Goal DE-16 (Water/Sewer):  Efficient and adequate public water and sewer services. 

	 Policy DE-186:  Coordinate community water and sewer services with General Plan land 
use densities and intensities. 

	 Policy DE-187: The County supports efficient and adequate public water and sewer 
services through combined service agencies, shared facilities, or other inter-agency 
agreements. 

	 Policy DE-188:  Encourage water and sewer service providers to incorporate water 
conservation, reclamation, and reuse.  

	 Policy DE-190: Development of residential, commercial, or industrial uses shall be 
supported by water supply and wastewater treatment systems adequate to serve the 
long-term needs of the intended density, intensity, and use.  

	 Policy DE-191:  Land use plans and development shall minimize impacts to the quality 
or quantity of drinking water supplies. 

Water Supply and Sewer (Wastewater Treatment) Services 
Goal DE-16 (Water/Sewer):  Efficient and adequate public water and sewer services. 

	 Policy DE-186:  Coordinate community water and sewer services with General Plan land 
use densities and intensities. 

	 Action Item DE-187.3: Work with communities and public water and sewer service 
entities to monitor, manage and/or maintain community-wide or decentralized water or 
sewer systems. 

	 Policy DE-188:  Encourage water and sewer service providers to incorporate water 
conservation, reclamation, and reuse.  

Consistency 
The Proposed Project does not include construction of additional facilities or changes in 
operation of existing facilities and would improve water supply reliability in the Russian River. 
The Proposed Project is consistent with the goals, policies, and objectives of Mendocino County 
General Plan. 
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Sonoma County 
The Sonoma County General Plan 2020 (PRMD, 2012) has the following goals related to public 
water supplies that may be affected by the Proposed Project and ends with a brief analysis 
discussing consistency with this plan.   

Public Facilities and Services Element 
 Goal PF-1: Assure that water and wastewater services are available where necessary 

to serve planned growth and development without promoting unplanned growth. 
 Objective PF-1.1: Operate county water and wastewater facilities in accordance with 

planned growth and in compliance with applicable State and Federal standards. 
	 Goal PF-2: Assure that park and recreation, public education, fire suppression and 

emergency medical, and solid waste services, and public utility sites are available to 
meet future needs of Sonoma County residents. 

Consistency 
The Proposed Project does not include construction of additional facilities or changes in 
operation of existing facilities and would improve water supply reliability in the Russian River. 
The Proposed Project is consistent with the goals, policies, and objectives of Sonoma County 
General Plan. 
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CHAPTER 5 Cumulative Impacts 

5.1 Introduction 
The purpose of this chapter is to provide an analysis of the cumulative impacts that may result 
from the implementation of the Fish Habitat Flows and Water Rights Project (Proposed Project) 
in combination with the effects of other past, present, and reasonably foreseeable future 
projects (related projects) and to determine if additional mitigation measures are necessary and 
feasible to reduce the incremental contributions of the Proposed Project to significant 
cumulative impacts. 

This chapter begins with a description of the California Environmental Quality Act (CEQA) 
analysis requirements, then discusses the approach to identifying related projects, followed by a 
description of related projects and their relationships to the Proposed Project. The chapter then 
describes the cumulative impact analysis methodology, which uses both quantitative tools (e.g., 
hydrologic modeling) and qualitative analyses, and defines the standards of significance used to 
determine the potential cumulative impacts of the Proposed Project and related projects. The 
chapter ends with the Impacts and Mitigation Measures section, which summarizes the 
cumulative impacts in each resource-specific area, and recommends feasible mitigation 
measures that may reduce, eliminate or avoid such impacts.  

5.2 CEQA Analysis Requirements 
The CEQA Guidelines require that environmental impact reports (EIRs) discuss the cumulative 
impacts of a project when the project’s incremental effects are considerable when viewed in 
combination with the effects of past, current, and probable future projects. The purpose of the 
analysis is to disclose significant cumulative impacts resulting from the Proposed Project in 
combination with other projects or conditions, and to indicate the severity of the impacts and the 
likelihood of occurrence. CEQA Guidelines Sections 15130 (a) and (b) provided:  

(a) An EIR shall discuss cumulative impacts of a project when the project’s incremental effects 
are “cumulatively considerable” (i.e., the incremental effects of an individual project are 
considerable when viewed in combination with the effects of past, current, and probable future 
projects, including those outside the control of the agency, if necessary). Where a lead agency 
is examining a project with an incremental effect that is not "cumulatively considerable," a lead 
agency need not consider that effect significant, but shall briefly describe its basis for concluding 
that the incremental effect is not cumulatively considerable. 

(1) As defined in Section 15355, a cumulative impact consists of an impact which is 
created as a result of the combination of the project evaluated in the EIR together with 
other projects causing related impacts. An EIR should not discuss impacts which do not 
result in part from implementation of the project being evaluated in the EIR.  
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(2) When the combined cumulative impact associated with the project's incremental 
effect and the effects of other projects is not significant, the EIR shall briefly indicate why 
the cumulative impact is not significant and is not discussed in further detail in the EIR. A 
lead agency shall identify facts and analysis supporting the lead agency's conclusion 
that the cumulative impact is less than significant. 

(3) An EIR may determine that a project's contribution to a significant cumulative impact 
will be rendered less than cumulatively considerable and thus is not significant. A 
project's contribution is less than cumulatively considerable if the project is required to 
implement or fund its fair share of a mitigation measure or measures designed to 
alleviate the cumulative impact. The lead agency shall identify facts and analysis 
supporting its conclusion that the contribution will be rendered less than cumulatively 
considerable. 

(b) The discussion of cumulative impacts shall reflect the severity of the impacts and their 
likelihood of occurrence, but the discussion need not provide as great detail as is provided for 
the effects attributable to the project alone. The discussion should be guided by the standards of 
practicality and reasonableness, and should focus on the cumulative impact to which the 
identified other projects contribute rather than the attributes of other projects which do not 
contribute to the cumulative impact. The following elements are necessary to an adequate 
discussion of significant cumulative impacts: 

(1) Either: 

(A) A list of past, present, and probable future projects producing related or 
cumulative impacts; or 

(B) A summary of projections contained in an adopted general plan or similar 
document, or in an adopted or certified environmental document, which 
described or evaluated conditions contributing to a cumulative impact;  

(2) A discussion of the geographic scope of the area affected by the cumulative effect; 

(3) A summary of expected environmental effects to be produced by these projects, with 
specific references to additional information stating where that information is available; 
and 

(4) Examine reasonable, feasible options for mitigating or avoiding the project’s 
contribution to any significant cumulative effects. 

5.3 Approach to Identifying Related Projects 
The analysis in this chapter uses the “list” approach described in the State CEQA Guidelines 
(14 CCR 15130(b)(1)(A)) for identifying and evaluating potential cumulative impacts. As 
recommended in the CEQA Guidelines Section 15130(b)(2), the factors considered in 
determining whether to include a related project included the nature of each environmental 
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resource being examined (i.e., whether the project has the potential to affect the same 
resources as the Proposed Project), the location of the project and its type. Additionally, the list 
of projects considers the timing and duration of project implementation and resulting impacts. 

Geographic Scope 
The potential for project-generated impacts to contribute to a cumulative impact would arise if 
the impacts are located within the same geographic area. This geographic area may vary, 
depending upon the environmental resource discussed and the geographic extent of the 
potential cumulative impact. For example the geographic area associated with potential energy 
resources cumulative impacts would be limited to hydroelectric facilities at Lake Mendocino and 
Lake Sonoma whereas the geographic area that could be affected by potential hydrologic 
cumulative impacts may include a larger area (i.e., Russian River watershed). Thus, when 
considered cumulatively with other projects that may occur in the same geographic vicinity, the 
scope of analysis is defined by the natural boundaries and physical conditions relevant to each 
environmental factor. The geographic scope for each environmental factor is described in 
Section 5.7, “Cumulative Impacts and Mitigation Measures.” 

Project Timing 
In addition to the geographic scope, cumulative impacts are determined by timing of the other 
projects relative to the Proposed Project. Schedule is important for short-term construction-
related impacts; for example, for a group of projects to generate cumulative impacts (e.g. 
temporary and/or intermittent noise), they must occur close together in time as well as location. 
Implementation of the Proposed Project would not include new construction of water facilities, 
infrastructure, or any other type of construction or land disturbance. As a result, the Proposed 
Project would not contribute to cumulative short and long-term impacts associated with 
construction activities and therefore are not cumulatively considerable and will not be addressed 
in this cumulative analysis. Potential long-term impacts (e.g. permanent changes to stream 
flows) associated with the implementation of the Proposed Project are considered in the 
cumulative impacts analysis if they could combine in both location and time with similar impacts 
of related projects. Potential related projects described below may or may not occur 
simultaneously with the Proposed Project, depending on the schedule of each individual project. 
Although timing of the potential related projects are likely to fluctuate due to schedule changes 
or other unknown factors, this analysis assumes that these related projects would be 
implemented concurrently with implementation of the Proposed Project. 

Using these factors, and as discussed below in detail, the following projects were identified as 
projects with potentially cumulative impacts. 

5.4 Potential Related Projects 
Past, present, and reasonably foreseeable future projects that may have the potential to 
combine with the impacts of the Proposed Project are described below. As discussed above, 
this analysis uses the “list” approach for identifying and evaluating potential cumulative impacts. 
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The following criteria were used to determine whether a past, present, or foreseeable future 
project would be included in this cumulative impact analysis. Potential related projects are: 

(a) Located within the vicinity of the Proposed Project and in combination with the 
Proposed Project may affect the same environmental resources; 

(b) In operation or completed within the same timeframe of the Proposed Project; 

(c) Under active consideration; or 

(d) Associated with the Proposed Project through the Russian River Instream Flow and 
Restoration (RRIFR) Program (described below), and therefore intended to beneficially 
affect the same resources. 

The identified potential related projects are in various stages of planning and development and 
include projects that have been constructed, are currently being constructed, have been 
recently approved, or are pending approval as of the publication of this Draft EIR. The analysis 
focuses on those projects that, when combined with the Proposed Project, could contribute to 
cumulative impacts. Scoping for the EIR and other recent documents was used to identify 
projects considered in the cumulative impacts analysis. 

A brief overview of the related, reasonably foreseeable, relevant programs, projects and water 
management actions in the Proposed Project area is provided below. 

A. 	 Russian River Instream Flow and Restoration Program (RRIFR) 

1. 	 Russian River Coho Salmon Captive Broodstock Program 

2. 	 Water Diversion Infrastructure Improvement Projects 

3. 	 Flood Control: Stream Maintenance Program 

4. 	 Dry Creek Habitat Enhancement Projects 

5. 	 Russian River Estuary Management Project 

B. 	 North Coast Resource Partnership 

C. Potter Valley Project 

D. No Potter Valley Project Diversions 

E. 	 Gravel Mining 

1. 	 Sonoma County Gravel Mining and Aggregate Resource Mining Plan 

2. 	 Syar Alexander Valley Instream Mining Project and Sonoma County ARM Plan 
Amendments Draft Environmental Impact Report  

3. 	 Mendocino County Gravel Mining and the Upper Russian River Aggregate 
Resources Management Plan  

4. 	 Kunzler Terrace Mine Project Environmental Impact Report 

F. 	 Amendment of City of Ukiah Water Right Permit 12952 (Application 15704) Draft 
Program Environmental Impact Report 
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G. 2015 Urban Water Management Plan – Future Water Rights Application with the 

SWRCB
	

A. Russian River Instream Flow and Restoration Program 
(RRIFR) 
Over the last 20 years, the Sonoma County Water Agency (Water Agency) has been working 
with regulatory agencies, primarily the National Marine Fisheries Service (NMFS) to address 
fisheries issues in the Russian River watershed. Two salmonid species inhabiting the Russian 
River watershed, Chinook salmon (Oncorhynchus tshawytscha) and steelhead (Oncorhynchus 
mykiss), have been listed as threatened under the federal Endangered Species Act (ESA), and 
one species, coho salmon, has been listed as endangered under the federal ESA and California 
ESA1. 

Because the Water Agency’s water supply facilities and operations have the potential to 
adversely affect the three listed species, the Water Agency entered into a Memorandum of 
Understanding (MOU) in December 1997 to participate in a consultation under Section 7 of the 
federal ESA. The other signatories of the MOU include the United States Army Corps of 
Engineers (USACE), NMFS, and Mendocino County Russian River Flood Control and Water 
Conservation Improvement District. In September 2008, NMFS issued a Biological Opinion 
(Russian River Biological Opinion) evaluating the impact of the Water Agency’s and the 
USACE’s operations on the listed species and identifying Reasonable and Prudent Alternatives 
(RPAs) and Recommended and Prudent Measures (RPMs) to be implemented by the Water 
Agency and USACE to address impacts and potential impacts on listed salmonids. The Russian 
River Biological Opinion concluded that some elements of the USACE and Water Agency’s 
activities in the Russian River watershed could result in an adverse modification of critical 
habitat and jeopardize the continued existence of coho salmon and steelhead in this 
evolutionary significant unit (National Marine Fisheries Service 2008).  

The Russian River Biological Opinion involves both immediate and long-term actions to improve 
habitat and fish populations that will guide operations to protect threatened or endangered 
salmonids in the Russian River watershed through the year 2023. The Water Agency has 
developed the Russian River Instream Flow and Restoration (RRFIR) Program to implement the 
mandates under the Russian River Biological Opinion. In addition to the Proposed Project, the 
following actions are mandated by the Russian River Biological Opinion: 

 Continue support of the Russian River Coho Salmon Captive Broodstock Program2; 
 Water Diversion Infrastructure Improvement Projects; 
 Flood Control: Stream Maintenance Program; 

1 Protective regulations of the ESA prohibit the “take” of these species. “Take” is broadly defined in the 
ESA and its implementing regulations; it includes not only intentionally killing a protected species, but also 
actions that unintentionally result in actual harm to an individual of a protected species, including adverse 
modification of habitat. 
2 Note that the Water Agency assists with funding of this program; however, it is administered and 
implemented by the U.S. Army Corps of Engineers. 
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 Dry Creek Habitat Enhancement Projects; and 
 Russian River Estuary Management Project. 

Relationship to Proposed Project 

As presented above, the RRIFR Program has been developed pursuant to the Biological 
Opinion. Many of the actions mandated by the Russian River Biological Opinion require 
additional review under CEQA, as well as compliance with other state and federal regulations. 
The Russian River Biological Opinion and the corresponding RRIFR Program include a series of 
actions to be taken by the Water Agency, in coordination with NMFS and California Department 
of Fish and Wildlife (CDFW), formerly known as California Department of Fish and Game, to 
provide benefit to listed salmonids. The Proposed Project is one of a series of actions to be 
undertaken by the Water Agency to meet the requirements of the Russian River Biological 
Opinion. The effects of the Proposed Project must be considered in conjunction with impacts 
associated with other RRIFR Program elements in a cumulative analysis. The RRIFR Program 
elements are described in more detail below. 

The objectives of the Proposed Project are identified in Chapter 3.0, “Project Description and 
Background.” The Proposed Project would manage Russian River Project releases to provide 
instream flows that improve habitat for endangered Central California Coast coho salmon and 
threatened Central California Coast steelhead, while updating the Water Agency’s existing 
water rights to reflect current conditions. The Proposed Project provides independent utility (i.e. 
must be implemented to achieve a purpose irrespective of other RRIFR elements) in achieving 
these goals and necessitates implementation separately from other RRIFR Program elements in 
order to meet the objectives and schedule in the Russian River Biological Opinion. As identified 
in the Russian River Biological Opinion, the Water Agency has prepared a separate CEQA 
analysis for potential enhancements to Dry Creek and a separate CEQA analysis for the 
Estuary Management Project (see below). The Proposed Project will function under a range of 
flow conditions, irrespective of the other elements identified in the Russian River Biological 
Opinion, and is federally mandated to be implemented to avoid jeopardizing steel and coho 
salmon. The Proposed Project’s potential contribution to these cumulative impacts is further 
discussed below. 

1. Russian River Coho Salmon Captive Broodstock Program 
To aid in the recovery effort for state-and federally-endangered Central Coast coho salmon, 
CDFW, NMFS, and the USACE initiated the Russian River Coho Salmon Captive Broodstock 
Program (RRCSCBP) in 2001 with the goal of reestablishing self-sustaining runs of coho 
salmon in tributary streams within the Russian River basin. The program will continue through 
2020. Under this program, offspring of wild, captive-reared coho salmon from within their historic 
range are released during spring and fall into multiple tributaries in the Russian River 
watershed. Private landowners, government agencies such as Resource Conservation Districts, 
and other organizations have responded to a decline in coho salmon by conserving and 
restoring critical habitat within the Russian River Watershed. CDFW, NMFS, and USACE have 
partnered with University of California Cooperative Extension/California Sea Grant Extension 
Programs, Water Agency, Trout Unlimited, and Bodega Marine Lab, to carefully capture, rear, 
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and spawn coho salmon broodstock at the Don Clausen Warm Springs Hatchery, located at 
Warms Springs Dam, Lake Sonoma. They then release the off-spring as young fish in select 
tributary streams and monitor their growth and survival until the migration downstream and into 
the Pacific Ocean. This cycle will be repeated annually, along with the monitoring of adult coho 
salmon returning three years after their release to tributary streams (Russian River Coho 
Salmon Recovery Program 2016).  

The University of California Cooperative Extension (UCCE) and California Sea Grant Extension 
Program have worked with agency partners to develop and implement a monitoring and 
evaluation component for the RRCSCBP. The overall monitoring goal is to evaluate the 
effectiveness of the RRCSCBP by documenting whether released program fish return to their 
streams of release as adults and successfully complete their life cycles. Different hatchery 
release protocols and stocking environments are assessed to determine the optimal stocking 
strategies for successfully restoring coho salmon to the Russian River system. Specific 
monitoring objectives for each release stream include: estimating seasonal instream 
abundance, comparing seasonal survival rates of spring and fall-released coho salmon, 
estimating the number of returning adults, estimating juvenile to adult survival rates, measuring 
coho salmon size and condition, estimating food availability, and documenting baseline flow and 
temperature regimes. All of these biotic and abiotic metrics are compared among the different 
program streams. This information will allow agencies to make informed decisions about the 
future direction of the program and adaptively manage release strategies for optimal survival. 
Population estimates are determined through habitat surveys (counts of pools and riffles), 
snorkel counts, and electrofishing surveys (Obedzinski, et al. 2009). 

Impacts Identified 

The RRCSCBP establishes a baseline data set and records results of fish releases. In addition 
to the RRCSCBP, coho salmon young of the year, other fish and non-fish species are captured 
during the electrofishing portion of the surveys. The intent of the RRCSCBP is enhancement of 
the fishery populations and developing an understanding of trends and fish population 
dynamics. Overall, this is considered a beneficial project for fisheries restoration. 

Relationship to Proposed Project 

The continued participation in the RRCSCBP is one of the series of actions to be taken by the 
Water Agency and USACE as part of the RRIFR Program in order to maintain compliance with 
the Russian River Biological Opinion. Both the RRCSCBP and the Proposed Project are 
components of the RRIFR Program, located in the Russian River watershed, and would be 
implemented pursuant to objectives that focus on fisheries enhancement.  

Potential for Contribution to Cumulative Impacts  

The RRCSCBP would continue the current coho salmon broodstock program to aid in the 
recovery effort for state- and federally-endangered Central California Coast coho salmon. One 
of the primary goals of the Proposed Project is to manage Russian River Project releases to 
provide instream flows that improve habitat for endangered Central California Coast coho 
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salmon and threatened Central California Coast steelhead. As such, it would have a beneficial 
effect by providing instream flows that would improve habitat for fish, which, considered 
concurrently with the beneficial effects to fisheries provided by the RRCSCBP, would be 
cumulatively beneficial. The cumulative impact analysis focuses on adverse environmental 
impacts; since this is a cumulative beneficial impact it will not be analyzed in Section 5.7, 
“Cumulative Impacts and Mitigation Measures” of this chapter.  

2. Water Diversion Infrastructure Improvement Projects 
The Water Agency diverts water from the Russian River to meet its customers’ demands. Water 
diverted from the underground aquifer is a combination of releases from upstream storage 
reservoirs and instream flow. The Water Agency's water diversion facilities are located adjacent 
to the Russian River near the community of Forestville. To provide the primary water supply for 
its transmission system, the Water Agency operates six collector wells and seven vertical wells  
which extract water from the aquifer beneath, and adjacent to, the streambed. Projects 
implemented or being implemented in the area near the Water Agency’s water diversion 
infrastructure include replacement of the fish screen at the Mirabel Inflatable Dam (Mirabel 
Inflatable Dam) and decommissioning the infiltration ponds on the east side of the Russian 
River at the Wohler facility. The fish screen and infiltration ponds are discussed below.  

The ability of the Russian River aquifer to produce water is generally limited by the rate of 
recharge to the aquifer through the streambed. To augment this rate of recharge, the Water 
Agency utilizes a series of infiltration ponds and its inflatable dam. The inflatable dam, located in 
the Mirabel area, raises the water level and submerges the intakes to a series of canals that 
feed infiltration ponds located at Mirabel. The backwater created by the Mirabel Inflatable Dam 
also raises the upstream water level and submerges a larger streambed area along the Russian 
River. This increased depth and wetted surface of the submerged area significantly increases 
infiltration to the aquifer. 

The Lower Russian River in the vicinity of Mirabel serves primarily as a migration corridor for 
adult and juvenile salmon and steelhead. Thus, the inflatable dam has the potential to impact 
salmon and steelhead primarily during their upstream and downstream migrations through: 1) 
altering habitat composition, 2) altering water temperature and water quality in the lower river, 3) 
impeding downstream migration of juveniles, 4) impeding upstream migration of adults, and 5) 
altering habitat to favor predatory fish (Sonoma County Water Agency 2000). The Mirabel 
Inflatable Dam impounds water over an approximate 3.0 mile (4.8-kilometer) reach of the river. 
Within the impounded reach, riverine habitat is altered from its natural composition of 
pool/riffle/run habitats to solely pool habitat (the pool formed behind the Mirabel Inflatable Dam 
is referred to as the Wohler Pool). Impounding water behind a dam can lead to an increase in 
water temperature (Sonoma County Water Agency 2000). Additionally, emigrating smolts drift 
downstream with the current. A decrease in stream current within the impounded reach may 
adversely delay smolts emigrating from the river (Sonoma County Water Agency 2000).  

Mirabel Fish Ladder and Fish Screen Replacement Project 
The purpose of the existing fish screen is to ensure the safety of the fish in the river and 
permanent fish ladders provide fish passage when the dam is raised. However, NMFS 
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determined that the existing fish screening facilities performed less than adequately for full 
protection of fish and downstream migration. Pursuant to the Russian River Biological Opinion, 
the Water Agency completed a design of a new fish screen in 2013 and construction began in 
2014 to replace the rotary drum fish screens at Mirabel. The new fish screens are in place and 
operating as of July of 2016. Although not a requirement of the Russian River Biological 
Opinion, grant funding was obtained to replace one of the existing fish ladders with a vertical-
slot fish ladder. The new fish ladder also includes a viewing gallery to enhance educational 
opportunities.3  The new fish ladder and viewing facility were designed to complement and 
enhance the fish screen project. 

On November 12, 2012, the Water Agency released an Initial Study/Mitigated Negative 
Declaration (ISMND) for the Mirabel Fish Ladder and Fish Screen Replacement Project. The 
objective of the project was to provide a fish screen that meets hydraulic design criteria to avoid 
impacts to threatened and endangered fish, maintain or improve fish passage through the fish 
ladder, and improve monitoring and educational opportunities at the Mirabel Dam and diversion 
facilities. The project was approved and certified by the Water Agency’s Board of Director’s on 
January 29, 2013. 

Decommissioning of the Wohler Infiltration Ponds 
The Wohler Infiltration Ponds 1 and 2 (originally built to assist with water supply operations) 
were located on the east side of the Russian River at the Water Agency’s Wohler facility. 
Decommissioning these ponds is part of the Reasonable and Prudent Measure (RPM) 6 Terms 
and Conditions (Item C) in the Russian River Biological Opinion. The Water Agency was 
required to decommission or modify Infiltration Ponds 1 and 2 to prevent fish entrapment in the 
ponds during flood events. During 2010, the Water Agency received all necessary state and 
federal agency permits to allow construction during the low-flow season when the infiltration 
ponds are dry. Construction commenced in July 2011 and was completed in October 2011. 

Impacts Identified 

Mirabel Fish Ladder and Fish Screen Replacement Project: Impacts identified in the Mirabel 
Fish Ladder and Fish Screen Replacement Project ISMND consisted of potential construction-
related impacts that would be short term in nature and cease to occur upon completion of 
construction activities. Identified construction activities related to the project included short-term 
less than significant impacts to the following resources: aesthetics, air quality, biological and 
fisheries resources, cultural resources, geology and soils, hazards and hazardous materials, 
hydrology and water quality, mineral resources, noise, and traffic. Construction activities related 
to the project identified included in a longer-term impact that extends beyond the construction, 
such as the removal of vegetation during construction or the placement of new facilities within a 
scenic area. The ISMND identified mitigation measures to be implemented that would reduce 
potential significant construction-related impacts on biological resources to a less than 

3 Although not a mandated requirement, the design includes a fish viewing gallery with seven general 
viewing windows for education and outreach opportunities and an eighth window dedicated for fisheries 
monitoring. 
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significant level. (Sonoma County Water Agency 2012). Construction activities occurred from 
2014 to 2016. Modification of fish screens and providing an improved fish ladder design at 
Mirabel is intended to minimize or remove one potential limiting factor impacting the life histories 
of listed salmonid species in the region. Please refer to the Mirabel Fish Ladder and Fish 
Screen Replacement Project ISMND for a detailed description of all impacts and mitigation 
measures. 

Decommissioning of the Wohler Infiltration Ponds: As directed in the Russian River Biological 
Opinion, decommissioning of the Wohler infiltration ponds was completed in 2011. No fueling or 
equipment service was performed within the active floodplain. After grading operations were 
completed, ponds were contoured to at least a two percent grade to reduce the potential for 
stranding fish. 

Relationship to Proposed Project 

The Water Diversion Infrastructure Improvement Projects are a series of actions taken by the 
Water Agency as part of the RRIFR Program in order to maintain compliance with the Russian 
River Biological Opinion. Both the Water Diversion Infrastructure Improvement and the 
Proposed Project are components of the RRIFR Program, located in the Russian River 
watershed, and would be implemented pursuant to objectives that focus on fisheries 
enhancement. 

Potential for Contribution to Cumulative Impacts  

Construction activities for the Mirabel Fish Ladder and Fish Screen Replacement Project began 
in 2014 and are anticipated to be complete in the fall of 2016. Implementation of the Proposed 
Project would not include new construction of water facilities, infrastructure, or any other 
type of construction or land disturbance, and, as a result, would not contribute to cumulative 
short and long-term impacts associated with construction activities and therefore are not 
cumulatively considerable with the Water Diversion Infrastructure Improvement Projects and will 
not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation Measures” of this chapter. 

Implementation of Water Diversion Improvement Projects are intended to minimize adverse 
impacts to designated critical habitat and is intended to minimize or remove one potential 
limiting factor impacting the life histories of listed salmonid species in the region; similarly, the 
Proposed Project would manage Coyote Valley Dam and Warm Springs Dam releases to 
provide instream flows that would improve threatened and endangered fish habitat in the region. 
Therefore, the long-term benefit to fisheries associated with the Proposed Project considered 
concurrently with the long-term benefit to fisheries associated with the Water Diversion 
Infrastructure Improvements, would be cumulatively beneficial to fisheries. The cumulative 
impact analysis focuses on adverse environmental impacts; since this is a cumulative beneficial 
impact it will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation Measures” of 
this chapter. 
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3. Flood Control: Stream Maintenance Program 
A Draft EIR for the SMP was released in January 2009, and the Final EIR was approved and 
certified by the Water Agency’s Board of Directors on June 2009. The primary impacts of SMP 
activities identified in the SMP EIR are short-term, occurring during maintenance activities and 
the period immediately following maintenance activities; however, maintenance impacts vary in 
levels of significance. Maintenance activities related to the SMP may result in short-term less 
than significant impacts to the following resources: air quality; geology, soils, and seismicity; 
hazards and hazardous materials; land use; and public services and utilities. Maintenance 
activities related to the SMP may result in potential short-term significant impacts, but would be 
mitigated to a less than significant level through implementation of mitigation in the form of Best 
Management Practices (BMPs) to the following resources: aesthetics; air quality; biological 
resources; cultural resources; geology, soils, and seismicity; hazards and hazardous materials; 
hydrology, geomorphology and water quality; noise; public serves and utilities; recreation; and 
traffic. Maintenance activities related to the SMP may result in short-term significant and 
unavoidable impacts to the following resources: aesthetics (temporary alteration of visual 
character or quality from maintenance activities; and alteration to visual character or quality from 
sediment disposal); noise (exposure of the public to noise levels in excess of city or county 
standards); and cumulative air quality (emissions of PM10 and ozone precursors), given the 
non-attainment status for these pollutants in the San Francisco Bay Air Basin. Over the long 
term, SMP activities would involve channel maintenance and establishment of a riparian corridor 
along the maintained channels, which will result in enhanced habitat values, improved water 
quality, and better aesthetic quality and recreational value (Sonoma County Water Agency 
2009). Please refer to the SMP EIR for a detailed description of all impacts and mitigation 
measures. 

Impacts Identified 

A Draft EIR for the SMP was released in January 2009, and the Final EIR was approved and 
certified by the Water Agency’s Board of Directors on June 2009. The primary impacts of SMP 
activities identified in the SMP EIR are short-term, occurring during maintenance activities and 
the period immediately following maintenance activities; however, maintenance impacts vary in 
levels of significance. Maintenance activities related to the SMP may result in short-term less 
than significant impacts to the following resources: air quality; geology, soils, and seismicity; 
hazards and hazardous materials; land use; and public services and utilities. Maintenance 
activities related to the SMP may result in potential short-term significant impacts, but would be 
mitigated to a less than significant level through implementation of mitigation in the form of Best 
Management Practices (BMPs) to the following resources: aesthetics; air quality; biological 
resources; cultural resources; geology, soils, and seismicity; hazards and hazardous materials; 
hydrology, geomorphology and water quality; noise; public serves and utilities; recreation; and 
traffic. Maintenance activities related to the SMP may result in short-term significant and 
unavoidable impacts to the following resources: aesthetics (temporary alteration of visual 
character or quality from maintenance activities; and alteration to visual character or quality from 
sediment disposal); noise (exposure of the public to noise levels in excess of city or county 
standards); and cumulative air quality (emissions of PM10 and ozone precursors), given the 
non-attainment status for these pollutants in the San Francisco Bay Air Basin. Over the long 
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term, SMP activities would involve channel maintenance and establishment of a riparian corridor 
along the maintained channels, which will result in enhanced habitat values, improved water 
quality, and better aesthetic quality and recreational value (Sonoma County Water Agency 
2009). Please refer to the SMP EIR for a detailed description of all impacts and mitigation 
measures. 

Relationship to Proposed Project 

The SMP is one of the series of actions to be taken by the Water Agency as part of the RRIFR 
Program in order to maintain compliance with the Russian River Biological Opinion. Both the 
SMP and the Proposed Project are components of the RRIFR Program, located in the Russian 
River watershed, and would be implemented pursuant to objectives that focus on fisheries 
enhancement. 

Potential for Contribution to Cumulative Impacts  

Implementation of the Proposed Project would not include new construction of water facilities, 
infrastructure, or any other type of construction or land disturbance, and, as a result, would not 
contribute to cumulative short and long-term impacts associated with construction activities in 
the environmental resource categories of aesthetics; air quality, biological resources; cultural 
resources; geology, soils, and seismicity; hazards and hazardous materials; hydrology, 
geomorphology and water quality; land use, noise; recreation; and traffic and transportation, 
public services and utilities. Therefore concurrent implementation of the Proposed Project and 
the SMP would not contribute to cumulative short and long-term impacts associated with 
construction activities and therefore are not cumulatively considerable. The cumulative impact 
analysis focuses on adverse environmental impacts; since this is not cumulative considerable it 
will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation Measures” of this 
chapter. 

Ongoing maintenance efforts under the SMP would occur within flood control zones throughout 
Sonoma County. The only SMP work that may occur concurrently with the Proposed Project 
and in the vicinity of the Proposed Project area is debris removal, therefore, concurrent 
implementation of the Proposed Project would not result in cumulatively considerable short-term 
or long-term adverse impacts. The Proposed Project would have a long-term beneficial effect by 
managing Russian River Project releases, in turn providing instream flows that improve 
threatened and endangered fish habitat, which, considered concurrently with the beneficial 
effects to fisheries provided by the SMP, would be cumulatively beneficial. The cumulative 
impact analysis focuses on adverse environmental impacts; since this is a cumulative beneficial 
impact it will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation Measures” of 
this chapter. 

4. Dry Creek Habitat Enhancement Projects 

Dry Creek Habitat Enhancement Demonstration Project 
The Russian River Biological Opinion have determined that cold water released from Lake 
Sonoma into Dry Creek is ideal for coho salmon and steelhead, but the current flow velocities of 
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the water released from Lake Sonoma, which range from 110 to 175 cubic feet per second (cfs), 
are not optimal for young coho and steelhead survival (National Marine Fisheries Service 2008). 
The Russian River Biological Opinion addresses this problem by mandating the creation of high 
quality habitat on six miles of the 14-mile Dry Creek over a 12-year period.  

The Russian River Biological Opinion contains an explicit timeline that prescribes a series of 
projects to improve summer and winter rearing habitat for juvenile coho salmon and steelhead 
in Dry Creek. During the initial three years of implementation, 2008 to 2011, the Water Agency 
was charged with improving fish passage and habitat in selected tributaries to Dry Creek 
(discussed below under Dry Creek Tributary Enhancement) and in Willow Creek. For the 
mainstem of Dry Creek, the Water Agency performed fisheries monitoring, developed a detailed 
adaptive management plan, and conducted feasibility studies for large-scale habitat 
enhancement and a potential water supply bypass pipeline. The pipeline feasibility study was 
completed in 2011. 

The Water Agency and the USACEs have completed the first mile of habitat enhancement work, 
through completion of the Water Agency’s Dry Creek Habitat Enhancement Demonstration 
Project (completed between 2012 and 2014) near Lambert Bridge and the Corps’ Dry Creek 
Reach 15 Habitat Enhancement Project (constructed in 2013) constructed just downstream of 
Warm Springs Dam. A CEQA Initial Study and Mitigated Negative Declaration for the Dry Creek 
Habitat Enhancement Demonstration Project was approved by the Water Agency’s Board of 
Directors on November 15, 2011. 

Dry Creek Habitat Enhancement Project, Miles 2-6 
The Water Agency has developed the Dry Creek Habitat Enhancement Project, Miles 2-6. The 
Water Agency released a CEQA Environmental Impact Report for the Dry Creek Habitat 
Enhancement Project, Miles 2-6, which was approved by the Water Agency’s Board of Directors 
on November 17, 2015 The Miles 2-6 Project includes the creation or enhancement of off-
channel backwaters, alcoves, and side channel habitat features adjacent to Dry Creek, and the 
creation or enhancement of pools, riffles, instream habitat features, and bank stabilization within 
Dry Creek. 

Miles 2-3 
Construction of habitat enhancement projects designated as part of the Miles 2-3 habitat work 
began in the summer of 2016 and is anticipated to continue through at least the summer of 
2017. 

Miles 4-6 
Any areas within the 14-mile length of Dry Creek from below Warm Springs Dam to the 
confluence of the Russian River that are not already enhanced or providing high quality habitat 
would be under consideration for Miles 4-6 of habitat work in Dry Creek. Miles 4-6 construction 
would likely occur between 2018 and 2020.  

Dry Creek Tributary Habitat Enhancement Projects  
As discussed above, the Russian River Biological Opinion prescribes a series of tributary 
projects outside of the mainstem of Dry Creek to improve summer and winter rearing habitat for 
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juvenile coho salmon and steelhead. Completion of five tributary enhancement projects were 
required by the Russian River Biological Opinion (summarized below in Table 5.4-1) with the 
requirement that the Water Agency implement at least five of these projects. The five projects 
that the Water Agency completed are 1) Grape Creek Habitat Improvement Project (constructed 
2009-2010); 2) Willow Creek Road 2nd Bridge Area Fish Passage Project (funding of $100,000 
provided by Water Agency towards cost of construction, project was constructed in 2011); 3) 
Grape Creek Fish Passage Project (constructed in 2012); 4) Mill Creek Fish Passage Project 
(funding of $200,000 provided by the Water Agency towards cost of construction, project being 
constructed summer of 2016); and 5) Crane Creek Fish Passage Access Project (constructed 
2011). 

Impacts Identified 

Willow Creek Road 2nd Bridge Area Fish Passage Project:  An ISMND for the Willow Creek 
Road 2nd Bridge Area Fish Passage Project was released on February 13, 2010 and adopted on 
September 3, 2010 by the State of California Department of Parks and Recreation, Russian 
River District. Impacts identified in the Willow Creek Road 2nd Bridge Area Fish Passage Project 
ISMND consisted of potential construction-related impacts that would be short term in nature 
and cease to occur upon completion of construction activities. Less than significant impacts to 
the following resources included: aesthetics and global climate change. Significant impacts, to 
be mitigated to a less than significant level through implementation of mitigation and 
minimization measures to the following resources included: air quality; biological resources; 
cultural; geology, soils, and hazards; hazardous materials; hydrology and water quality; noise; 
and transportation and traffic. The project resulted in improvement of the local environment by 
creating fish passage, restoring the natural hydrologic and geomorphic processes of Willow 
Creek, and improving aquatic and floodplain habitat. The project will not restrict the range of any 
species. While narrow slices of wetland habitat were eliminated along the edge of the road at 
the bridge approach, it is an insignificant portion of the total wetland in the area. Further, it will 
not reduce the number or restrict the range of any rare or endangered plants or animals (State 
of California Department of Parks and Recreation 2010). Please refer to the Initial Study and 
Mitigated Negative Declaration for the Willow Creek Fish Passage Restoration Project for a 
detailed description of all impacts and mitigation measures.  

Dry Creek Habitat Enhancement Demonstration Project: An Initial Study and Mitigated 
Negative Declaration (ISMND) for Dry Creek Habitat Enhancement Demonstration Project was 
released in May 2011 and was approved by the Water Agency’s Board of Directors on 
November 15, 2011. Impacts identified in the ISMND consisted of potential construction-related 
impacts that would be short term in nature and cease to occur upon completion of construction 
activities. The ISMND identified impacts as less than significant to the following: aesthetics, 
agriculture and forestry resources, air quality, geology/soils, hazards and hazardous materials, 
hydrology and water quality, mineral resources, noise, and transportation/traffic. The ISMND 
identified minimization and mitigation measures to be implemented, that would reduce potential 
significant impacts on biological and cultural resources, to a less than significant level. Over the 
long-term, Dry Creek Habitat Enhancement Demonstration Project is expected to provide 
benefits to fisheries, riparian corridors, and water quality (Sonoma County Water Agency 2011). 
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Table 5.4-1. Dry Creek Tributary Habitat Enhancement Projects Completed Under the Russian River Biological Opinion. 

Project Name Impacts Restoration Action Increased Area 
of Fish 
Production 

Status 

Crane Creek Fish Passage 
Access Project 

Impacted by previous gravel mining and 
channelization; severe downcutting 
obstructs salmonid passage 

Removal of barrier 5,021 m2 Completed in 
2011 

Grape Creek Fish Passage 
Enhancement Project 

Artificial structures, grade control 
structures, culverts during certain flow 
levels at West Dry Creek Road stream 
crossing is passage barrier 

Modify hydraulics through 
culverts; arched culvert with 
natural channel bottom 

1,977 m2 Completed in 
2012 

Grape Creek Instream Habitat 
Improvement Project 

Low pool shelter Installation of cover structures 
in existing pools; bio-
engineered bank stabilization, 
increased riparian setbacks, 
streambed toe stabilization; 
large woody debris/ boulder 
structures (plunge weir, 
boulder/log weirs, digger logs, 
covers); native revegetation 

730 m2 Completed 
2009-2010 

Wallace Creek Fish Passage 
Enhancement Project 

Passage barrier at Wallace Creek/ Mill 
Creek Road stream crossing 

Modify hydraulics within culvert 
at certain flow levels to prolong 
amount of time culvert it 
passable; arched culvert with 
natural channel bottom 

5,990 m2 Pending 
Right-of-Way 

Willow Creek Road 2nd Bridge 
Area Fish Passage Project 

Spawning and rearing habitat blocked 
by road culverts and shallow braided 
channel in forested wetland. 

CDFG funding for road projects 
to reduce non-point source 
sedimentation; California State 
Parks projects 

9,580 m2 Completed in 
2011 
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Please refer to the Initial Study and Mitigated Negative Declaration for the Dry Creek Habitat 
Enhancement Demonstration Project for a detailed description of all impacts and mitigation 
measures. 

Dry Creek Habitat Enhancements Miles 2-6 Project: Water Agency staff released a Draft EIR 
for the Dry Creek Habitat Enhancements Miles 2-6 Project in July 2015. The Final EIR was 
approved and certified on November 17, 2015 by the Water Agency Board of Directors. Habitat 
enhancements included as part of Miles 2-3 are described at the project-level CEQA analysis 
because detailed information for specific sites and proposed designs is available in order to 
determine potential environmental impacts. Because more than two miles of habitat 
enhancements are included in the Miles 2-3 project-level analysis, those projects not 
constructed as part of Miles 2-3 could be included in subsequent work for Miles 4-6. Additional 
habitat enhancements to be included in Miles 4-6 are described in the EIR at the program-level 
and will be subject to further environmental review once locations are determined and site-
specific designs are underway. 

The EIR evaluates the potential impacts associated with implementing the proposed Dry Creek 
Project. The EIR also includes an analysis of potential cumulative impacts associated with the 
project and potential alternatives to the proposed Dry Creek Project. Potential short-term 
impacts described in the EIR are related to construction activities. Long-term effects of the 
project are related to maintenance activities and operation of the project. Many of those long-
term effects of the project are beneficial to the riparian system and the threatened and 
endangered fish living within it. Mitigation measures are proposed to avoid or reduce identified 
potential impacts, where feasible. 

The EIR identified impacts as less than significant to the following resources: aesthetics; air 
quality, greenhouse gas emissions, energy, and sustainability; biological resources; fisheries 
resources; geology, soils, and mineral resources; hazards and hazardous materials; hydrology 
and water quality; land use, planning, and agricultural resources; noise; recreation; and 
cumulative. The EIR identified impacts as less than significant with mitigation to the following 
resources: aesthetics; biological resources; fisheries resources; cultural resources; geology, 
soils, and mineral resources; hazards and hazardous materials; hydrology and water quality; 
land use, planning, and agricultural resources; noise; and traffic and transportation. 

The EIR identified impacts that may result in significant effect which cannot be avoided to the 
following resources: noise (noise levels during some types of construction activities could 
remain temporarily significant for brief periods of time; and cumulatively, construction noise 
combined with other noise sources, such as possible maintenance activities or construction of 
other unrelated projects in the Dry Creek Valley could also reach significant levels temporarily 
and for brief periods of time); traffic (traffic generated by construction activities alone would not 
result in significant impacts but, when considered cumulatively alongside possible maintenance 
activities or the construction of other reasonably foreseeable projects in the valley by other 
entities, there remains a possibility that a significant temporary cumulative impact related to 
traffic could occur) (Sonoma County Water Agency 2015). Please refer to the Dry Creek Habitat 
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Enhancements Miles 2-6 Project Draft for a detailed description of all impacts and mitigation 
measures. 

Relationship to Proposed Project 
The Dry Creek Habitat Enhancement Projects are a series of actions to be taken by the Water 
Agency as part of the RRIFR Program in order to maintain compliance with the Russian River 
Biological Opinion. Both the Dry Creek Habitat Enhancement Projects and the Proposed Project 
are components of the RRIFR Program, located in the Russian River watershed, and have been 
and will be implemented pursuant to objectives that focus on fisheries enhancement. 

Potential for Contribution to Cumulative Impacts  

Implementation of the Proposed Project would not include new construction of water facilities, 
infrastructure, or any other type of construction or land disturbance, and, as a result, would not 
contribute to cumulative short and long-term impacts associated with construction activities. 
Therefore, concurrent implementation of the Proposed Project and the Dry Creek Habitat 
Enhancement Projects would not contribute to cumulative short and long-term impacts 
associated with construction activities and therefore are not cumulatively considerable. The 
cumulative impact analysis focuses on adverse environmental impacts; since this is not 
cumulatively considerable it will not be analyzed in Section 5.7, “Cumulative Impacts and 
Mitigation Measures” of this chapter. 

The Proposed Project would have a long-term beneficial effect by releases, in turn providing 
instream flows that improve habitat for endangered Central California Coast coho salmon and 
threatened Central California Coast steelhead, which, considered concurrently with the 
beneficial effects to fisheries provided by the habitat enhancements along Dry Creek, would be 
cumulatively beneficial. The cumulative impact analysis focuses on adverse environmental 
impacts; since this is a cumulative beneficial impact it will not be analyzed in Section 5.7, 
“Cumulative Impacts and Mitigation Measures” of this chapter. 

5. Russian River Estuary Management Project 
The Russian River estuary (Estuary) is located approximately 60 miles (97 kilometers, km) 
northwest of San Francisco in Jenner, Sonoma County, California. The Estuary extends from 
the mouth of the Russian River upstream approximately 6 to 7 miles (10 to 11 km) between 
Austin Creek and the community of Duncans Mills (Heckel 1994).  

The Estuary may close throughout the year as a result of a barrier beach forming across the 
mouth of the Russian River. The mouth is located at Goat Rock State Beach (California 
Department of Parks and Recreation). Although closures may occur at any time of the year, the 
mouth usually closes during the spring, summer, and fall (Heckel 1994). Closures result in 
ponding of the Russian River behind the barrier beach and, as water surface levels rise in the 
Estuary, flooding may occur. The barrier beach has been artificially breached for decades; first 
by local citizens, then the County of Sonoma Public Works Department, and, since 1995, by the 
Water Agency. The Water Agency’s artificial breaching activities are conducted in accordance 
with the Russian River Estuary Management Project recommended in the Heckel (1994) study 
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(Heckel 1994). The purpose of artificially breaching the barrier beach is to alleviate potential 
flooding of low-lying properties along the Estuary. 

The Russian River Biological Opinion (National Marine Fisheries Service 2008) found that 
artificially elevated inflows to the Russian River estuary during the low flow season (May 
through October) and historic artificial breaching practices have significant adverse effects on 
the Russian River’s estuarine rearing habitat for steelhead. The Russian River Biological 
Opinion states that the historical method of artificial sandbar breaching, which is done in 
response to rising water levels behind the barrier beach, adversely affects the estuary’s water 
quality and freshwater depths. The historical artificial breaching practices create a tidal marine 
environment with shallow depths and high salinity. Salinity stratification contributes to low 
dissolved oxygen at the bottom in some areas. The Russian River Biological Opinion concluded 
that the combination of high inflows and breaching practices impact rearing habitat because 
they interfere with natural processes that cause a freshwater lagoon to form behind the barrier 
beach. Fresh or brackish water lagoons at the mouths of many streams in central and southern 
California often provide depths and water quality that are highly favorable to the survival of 
rearing salmon and steelhead. 

The Russian River Biological Opinion’s RPA 2, Alterations to Estuary Management (National 
Marine Fisheries Service 2008) requires the Water Agency to collaborate with NMFS and to 
modify estuary water level management in order to reduce marine influence (high salinity and 
tidal inflow) and promote a higher water surface elevation in the estuary (formation of a fresh or 
brackish lagoon) for purposes of enhancing the quality of rearing habitat for young-of-year and 
age 1+ juvenile (age 0+ and 1+) steelhead from May 15 to October 15 (referred to hereafter as 
the “lagoon management period”). A program of potential, incremental steps are prescribed to 
accomplish this, including adaptive management of a lagoon outlet channel on the barrier beach 
to promote higher water surface elevations in the Estuary to enhance habitat for juvenile 
steelhead rearing habitat. 

The Water Agency completed a CEQA process to evaluate the potential impacts associated 
with implementing the Russian River Estuary Management Project (Estuary Management 
Project), which would allow for implementation of an outlet channel following natural river mouth 
closures from May 15 to October 15 (lagoon management season) to enhance habitat for 
juvenile rearing while maintaining water surface elevations to minimize flood risk, and allowing 
for artificial breaching practices during the remainder of the year. On December 15, 2010, the 
Water Agency released the Estuary Management Project Draft EIR for public review. The Final 
EIR was certified by the Water Agency’s Board of Director’s on August 16, 2011. A lawsuit was 
subsequently filed by the Russian River Watershed Protection Committee under CEQA. The 
litigation was settled in 2012 through entry of a stipulated judgment. The stipulated judgment 
requires the Water Agency to prepare an evaluation of the joint water quality impacts of the 
Estuary Management Project and the Fish Flow Project in a discrete special section of, or an 
appendix to, the “cumulative impact analysis” of the Fish Flow Project Draft EIR. Please refer to 
Appendix F, “Russian River Estuary Management Project Stipulated Judgment,” for this special 
section. 
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Impacts Identified 

The Estuary Management Project EIR identified less than significant impacts to the following 
resources: aesthetics; air quality; biological resources: waters and wetlands; wildlife movement 
and nursery sites; sensitive natural communities; special-status plant and animal species; and 
fisheries; geology; hazards and hazardous materials; hydrology and flooding; water quality; land 
use and agriculture; public services and utilities and public safety; recreation; transportation and 
traffic; and local policies and ordinances. 

The EIR identified impacts as less than significant with mitigation to the following resources: 
biological resources; cultural; hazards and hazardous materials; and noise. 

The EIR identified the significant and unavoidable impacts that could not be mitigated, to the 
following resources: 

	 Hydrology (some low-lying wetlands, beaches and boat docks near the estuary that are 
currently inundated by high water levels during the summer months could be inundated 
for longer periods of time; maintenance of water surface elevations of 7 to 9 feet would 
inundate the shoreline portions of properties adjacent to the Estuary for a longer 
duration, depending upon outlet channel performance; and in the rare very unlikely 
event of a tsunami of sufficient magnitude, the project may result in increased risk of 
structural damage or loss for properties just outside of the areas that would currently be 
inundated by tsunami-related flooding. Water levels in the estuary are likely to be higher 
for longer periods of time between May 15 and October 15. The risk of damage from a 
tsunami would remain the same the rest of the year); 

	 Water quality (because water will stay in a closed estuary for a longer time, there may 
be an increase in the amount of time that water quality in the estuary is potentially 
degraded due to high bacteria or nutrient levels; and some groundwater wells near the 
estuary currently experience seasonal saline water intrusion. When the estuary closes, 
the salt and fresh waters stratify, and the heavier saltwater could concentrate near the 
bottom of the Estuary, potentially extending the time period of salinity problems in some 
wells. It is also possible, however, that the project might improve well conditions by 
reducing seawater intrusion into the Estuary); 

	 Biological resources (seals, sea lions and other marine mammals that currently 
“haulout” on rocks and logs in the Estuary could be impacted by longer Estuary closures 
and higher water levels. (Seals and sea lions currently leave the haulout site whenever 
the Estuary closes); and 

	 Recreation (implementation of the project would reduce the occurrence of tidal channel 
conditions during summer months, thereby reducing the occurrence of resulting sandbar 
conditions desirable for surfing. Additionally, inundation would seasonally reduce 
recreational beach area within the Estuary) (Sonoma County Water Agency 2010).  
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Please refer to the Estuary Management Project EIR for a detailed description of all impacts and 
mitigation measures. 

The EIR also identified environmental impacts which would be beneficial to biological resources 
(increasing potential habitat availability for juvenile salmonids). Please refer to the Estuary 
Management Project EIR for a detailed description of all impacts and mitigation measures. 

The Estuary Management Project is a past, present, and ongoing related project, the past and 
ongoing effects of which are included in the Proposed Project environmental setting and 
baseline operational conditions. Please refer to Chapter 4, “Environmental Setting, Impacts, and 
Mitigation Measures” for a discussion of Proposed Project’s environmental setting and baseline. 

This EIR’s analysis of the Proposed Project assumes the continued operation of the Estuary 
Management Project. The Baseline Condition assumes continuation of the Estuary 
Management Project. Accordingly, Baseline Condition represents the most accurate estimate of 
near-term future Estuary Management Project operations. 

Relationship to Proposed Project 

The geographic area affected by the Russian River Estuary Management Project overlaps with 
the area affected by the Proposed Project in the Russian River watershed. 

The Estuary Management Project is one of a series of actions to be taken by the Water Agency 
as part of the RRIFR Program in order to maintain compliance with the Russian River Biological 
Opinion. Both the Estuary Management Project and the Proposed Project are components of 
the RRIFR Program, located in the Russian River watershed, and would be implemented 
pursuant to objectives that focus on fisheries enhancement. As described in Chapter 3, 
“Background and Project Description,” the Proposed Project would alter minimum instream 
flows within the Russian River and Dry Creek. 

The Estuary Management Project governs the Water Agency’s breaching of the Estuary under 
all foreseeable instream flow conditions, with or without the instream flow levels proposed by the 
Fish Habitat Flow and Water Rights Project. The Water Agency has been managing water 
levels in the Estuary through breaching since 1995. At the times the Water Agency has 
breached the Estuary to prevent flooding, instream flows in the Russian River have ranged from 
77 cubic feet per second (cfs) to 1,250 cfs. Although the Water Agency is required by the State 
Water Resources Control Board to maintain minimum instream flows in the Russian River, flows 
often greatly exceed the prescribed minimums due to natural flow from unmanaged tributaries 
on the river. Thus, depending on the year type and season, instream flows into the Estuary are, 
and will continue to be, a combination of natural runoff and releases from storage. The Estuary 
Management Project was developed to govern the Water Agency’s breaching activities under all 
flow conditions, regardless of the level of instream flows, and does not require or make more 
likely any changes to the existing minimum instream flows. The Proposed Project, on the other 
hand, proposes to reduce the level of flows in the Russian River and Dry Creek. Under the 
Proposed Project, flows into the Estuary could be lower in some years, particularly during the 
dry season, depending upon the extent of natural runoff and tributary flows. Reduced minimum 
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flows in the Russian River, and the resultant possible reduced flows into the Estuary, if 
approved by the State Water Resources Control Board, may make it easier for the Water 
Agency to maintain the water levels identified in the Russian River Biological Opinion as 
beneficial in some years. However, these lower flows are not required in order for the Estuary 
Management Project to be carried out. The Water Agency must carry out the Estuary 
Management Project regardless of whether lower minimum Russian River flows are ever 
approved by the State Water Resources Control Board. The Estuary Management Project, as 
designed and as evaluated in the Russian River Estuary Management Project Draft EIR, is 
feasible with or without the reduced minimum flows proposed by the Proposed Project. 

When the effects of another project like the Estuary Management Project are reflected in an 
EIR’s description of existing environmental conditions, and, as a result, also included in the 
cumulative impact analysis, a separate analysis of the effects of that project is not required.4 

B. North Coast Resource Partnership 
The North Coast Resource Partnership (NCRP) initially known as the North Coast Integrated 
Regional Water Management Plan is a collaboration among local government, Tribes, 
watershed groups, and interested partners working on integrated regional planning and project 
in the North Coast region of California. The North Coast comprises seven counties (which 
include Mendocino and Sonoma counties), Tribal lands, major watersheds, and a planning area 
of 19,390 square miles.  

The NCRP focuses on projects related to clean and reliable drinking water supplies, watershed 
health, energy independence, climate adaptation and economic vitality, especially in 
economically disadvantaged communities. NCRP works collaboratively on water, natural 
resource, and energy challenges to reduce conflicts, integrate federal, state, regional and local 
priorities and identify and seek funding for the region’s highest priority multi-benefit projects. 

North Coast Implementation Projects 
The passage of Propositions 50, 84, 1E and 1 has provided funding for North Coast Resource 
Partnership projects. NCRP is implementing or has completed the following Projects. 

IRWM Proposition 1 Implementation Projects 
	 Water Use Efficiency Programs 

o	 Sonoma County Water Agency, Northern Sonoma County Water Conservation 
Program Turf & Toilet Rebates 

o	 Turf & Toilet Direct Installs 

IRWM Proposition 50 Implementation Projects 
 California Land Stewardship Institute - Fish Friendly Farming Environmental Certification 

Program (complete) 
 City of Santa Rosa - Sonoma County Water Recycling and Habitat Preservation Project 

(Phase 2a) (complete) 

4 City of Long Beach v. Los Angeles Unified School Dist. (2009) 176 Cal.App.4th 889, 908-912. 

Fish Habitat Flows		 Draft EIR 
and Water Rights Project 	 5-21 



  

   
   

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Cumulative Impacts 

	 Mendocino Resource Conservation District - Forsythe Creek Upslope Road Sediment 
Reduction Project (ongoing) 

IRWM Proposition 84 Implementation Projects 
 California Land Stewardship Institute - Fish Friendly Farming & Ranching Environmental 

Certification in the Russian, Navarro, & Gualala River Watersheds (ongoing) 
 California Land Stewardship Institute - Russian River Watershed Agricultural Water 

Conservation & Water Supply Reliability Program (complete) 
 Russian River Watershed Agricultural Water Conservation and Water Supply Reliability 

Program (ongoing) 
 Mendocino County Resource Conservation District - Mendocino County Working 

Landscapes Riparian Demonstration Project (upper main stem) (complete) 
 Mendocino County Resource Conservation District - Mendocino Headwaters Integrated 

Water Quality Enhancement Project (ongoing) 
 Mendocino County Resource Conservation District - Mendocino Jumpstart Integrated 

Water Plan (upper main stem) (ongoing) 
 Copeland Creek Watershed Detention/Recharge, Habitat Restoration, and Steelhead 

Refugia Project (ongoing) 
 Sonoma Resource Conservation District - Lower Russian River Water Quality 

Improvement Project (complete) 
 Sonoma Resource Conservation District - Russian River Arundo donax Removal and 

Riparian Enhancement Program (ongoing until 2017) 

Impacts Identified 

Many of the NCRP projects listed above, are in various stages of completion; associated 
impacts include short-term construction activities impacts to local land uses, water quality, 
vegetation and sensitive species, and erosion. Over the long-term, the projects improve riparian 
areas and fisheries habitat. 

Relationship to Proposed Project 

The projects listed above are located within the Russian River Watershed. Some projects are 
within the upper reaches of the Russian River, and are not located within the geographic scope 
of the Proposed Project. Other projects have occurred within the geographic scope of the 
Proposed Project. 

Potential for Contribution to Cumulative Impacts  

A majority of the projects have been implemented and therefore short-term impacts to local land 
uses, water quality, vegetation and sensitive species, and erosion have already occurred and 
would not be cumulatively considerable. The Proposed Project would not include new 
construction of water facilities, infrastructure, or any other type of construction or land 
disturbance, as a result. As a result, concurrent implementation of the Proposed Project and the 
ongoing projects would not contribute to cumulative short-term adverse impacts associated with 
construction activities and therefore are not cumulatively considerable. The above-mentioned 
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projects include a variety of habitat enhancing techniques designed to improve the area and 
connectivity of fisheries habitat. One of the primary goals of the Proposed Project is to manage 
Russian River Project releases to provide instream flows that will improve habitat for 
endangered Central California Coast coho salmon and threatened Central California Coast 
steelhead; therefore, the Proposed Project, when considered concurrently with the beneficial 
impact to fisheries under habitat restoration projects, would be considered cumulatively 
beneficial. The goals of IRWM are closely aligned with the habitat objective of the Proposed 
Project, and on the whole, contribute to cumulative improvements in habitat and water quality in 
the Russian River watershed. The cumulative impact analysis focuses on adverse 
environmental impacts; since this is a cumulative beneficial impact it will not be analyzed in 
Section 5.7, “Cumulative Impacts and Mitigation Measures” of this chapter. 

C. Potter Valley Project 
The Potter Valley Project (PVP) has diverted water from the Eel River to the East Fork of the 
Russian River for power generation purposes since 1908. The project consists of: Lake 
Pillsbury, an upstream regulating reservoir on the Eel River; Cape Horn Dam, a dam on the Eel 
River that creates Van Arsdale reservoir; a trans-basin tunnel; penstocks; and the Potter Valley 
Powerhouse, located in the Russian River watershed upstream of Lake Mendocino. The 
powerhouse has a maximum generation capacity of 9.4 megawatts. Between 1922 and 2006, 
diversions from the Eel River into the Russian River through the PVP averaged over 150,000 
acre-feet a year. Since 2006, Eel River diversions have averaged 72,000 acre-feet a year 
(SCWA 2015). 

The PVP is owned by Pacific Gas & Electric Company (PG&E) and operated under a license 
issued by the Federal Energy Regulatory Commission (FERC). Under the terms of its license, 
PG&E releases water from Lake Pillsbury to meet FERC-required minimum instream flow 
requirements in the Eel River and to provide water for diversions at Cape Horn Dam through the 
tunnel to the powerhouse. PG&E releases Eel River flows diverted through its powerhouse for 
power generation into the East Fork Russian River for diversion by the Potter Valley Irrigation 
District (PVID) under a PVID-PG&E contract and to maintain FERC-required minimum releases 
into the East Fork Russian River. 

PG&E’s original FERC license for the PVP was issued in 1922 and expired in 1972. After a series of 
one-year annual licenses, FERC issued a new 50-year PVP license to PG&E in 1983. This license 
expires in 2022. The 1983 license required PG&E to complete a 10-year study, in cooperation with 
the California Department of Fish and Game and U.S. Fish and Wildlife Service to determine PVP 
impacts on Eel River fishery. As discussed in Chapter 3, “Background and Project Description,” 
following the 10-year study required by the 1983 license, PG&E applied to FERC for an amendment 
to its PVP license in 1998, requesting to change the required minimum instream flows in the Eel River 
to benefit Eel River salmon species listed as threatened species under the federal Endangered 
Species Act.5  FERC prepared an Environmental Impact Statement (EIS) under the National 

5 Intervenors in the FERC proceeding on PG&E’s 1998 license amendment request included the California Farm 
Bureau Federation; CDFG; California Trout, Inc.; California Sportfishing Protection Alliance; individually by the Cities 
of Healdsburg, Petaluma, Rohnert Park, Santa Rosa, Sonoma, and Ukiah; individually by the Counties of Humboldt, 
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Cumulative Impacts 

Environmental Policy Act (NEPA), which evaluated the potential environmental impacts of various 
PVP flow scenarios on environmental conditions in the Eel River and Russian River watersheds. In 
2002, NMFS issued a Biological Opinion under the federal Endangered Species Act for the proposed 
license amendment. FERC amended PG&E’s license in 2004 to require implementation of the 
“reasonable and prudent alternative” and the “reasonable and prudent measures” that the Biological 
Opinion stated were necessary for the PVP to avoid jeopardizing the continued existence of the ESA-
listed salmon species in the Eel River watershed. PG&E began operations of the PVP in accordance 
with its amended FERC license in 2006. Since water year 2006-2007, PG&E has operated the PVP in 
compliance with the terms of the amended license.6 The 2006 implementation of the 2004 license 
amendment has significantly decreased PVP flows into the Russian River watershed. The timing of 
PG&E’s PVP diversions has also changed since 2006, with significant reductions in springtime 
diversions. 

The PVP is a past, present, and ongoing related project, the past and ongoing effects of which 
are included in the Proposed Project environmental setting and baseline operational conditions. 
Please refer to Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures” for a 
discussion of Proposed Project’s environmental setting and baseline. 

This EIR’s analysis of the Proposed Project assumes the continued operation of the PVP under 
the terms of its FERC license, including the flow regime imposed by the 2004 FERC order, as it 
has been implemented since 2006. The baseline condition assumes continuation of the PVP 
flows into the Russian River watershed that have occurred since 2006. Although the diversion 
reductions that began in 2006 have had serious impacts on Lake Mendocino’s water supply 
reliability, there currently are no foreseeable proceedings to modify the PVP Eel River instream 
flow requirements in a manner that would increase flows into the Russian River watershed. 
Accordingly, baseline condition represents the most accurate estimate of near-term future PVP 
operations. 

Relationship to Proposed Project 

When the effects of another project like the PVP are reflected in an EIR’s description of existing 
environmental conditions, and, as a result, also included in the cumulative impact analysis, a 

Lake, and Mendocino; Friends of the Eel River; Friends of the Russian River; John R. Calaprice; Marin Municipal 
Water District; Mendocino County Inland Water and Power District; Mendocino County Farm Bureau; Mendocino 
County Russian River Flood Control and Water Conservation Improvement District; Mendocino County Water 
Agency; NOAA Fisheries; Northcoast Environmental Center; North Marin Water District; Northern California 
Association of River Guides; PVID; Redwood Chapter of the Sierra Club; Round Valley Indian Tribes; Russian River 
Chamber of Commerce; Russian River Region, Inc.; Salmon Trollers Marketing Association; Santa Rosa Chamber of 
Commerce; Sonoma County and Sonoma Water; Sonoma County Alliance; Sonoma County Grape Growers 
Association; Sonoma County Farm Bureau; Sonoma County Manufacturing Group; Sweetwater Springs Water 
District; Trout Unlimited; Interior; Town of Windsor; U.S. Department of Agriculture’s Forest Service; Interior; United 
Winegrowers of Sonoma County; Windsor Water District and Redwood Valley Water District. See FERC Order 
Amending License Footnote 19 http://www.ferc.gov/whats-new/comm-meet/012204/H-2.pdf
6 FERC issued the license amendment to PG&E in 2004. However, the terms of the license were not interpreted and 
implemented fully until 2006. 
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separate analysis of the effects of that project is not required.7 However, a No PVP scenario is 
analyzed in Section 5.7. 

The geographic area affected by the PVP overlaps with the area affected by the Proposed 
Project in the Russian River watershed. 

D. No Potter Valley Project Diversions Scenario 
As discussed in Chapter 3, “Background and Project Description,” the historical importance of 
flows from the PVP on Lake Mendocino water supplies is demonstrated by the fact that the 
SWRCB’s Decision 1610, which adopted several terms now in the Water Agency’s water right 
permits, established a hydrologic index for the Russian River and Dry Creek minimum instream 
flow requirements in these permits that is based on cumulative inflows into Lake Pillsbury. The 
implementation beginning in 2006 of the 2004 license amendment has significantly decreased 
PVP flows into the Russian River watershed. Reduced inflows in the spring have contributed to 
declining water supply reliability of Lake Mendocino through the summer months (SCWA 2015). 
As a result, the Water Agency has had to file several Temporary Urgency Change Petitions 
(TUCP) with the SWRCB, requesting order to temporarily reduce the minimum instream flow 
requirements in the Water Agency’s water right permits as necessary to preserve water supply 
storage in Lake Mendocino for subsequent downstream beneficial uses. Given the importance 
of the PVP diversions to the agricultural, commercial, and industrial economy in Mendocino and 
Sonoma counties, as well as the importance of a sufficient water supply in Lake Mendocino to 
maintain beneficial uses, including habitat for threatened and endangered salmonids in the 
Russian River watershed, it is reasonable to assume that decisions about the extent of PVP 
diversions into the Russian River watershed made in any future proceedings by FERC (or by 
any other regulatory agencies potentially having jurisdiction over PVP flows) will recognize the 
importance of those diversions to Mendocino and Sonoma counties and the Russian River 
fishery. 

PG&E’s existing PVP license expires in 2022. If PG&E decides to apply for a new license, it 
must formally initiate re-licensing proceedings before FERC no later than April 2017. At this 
time, it is not known what actions PG&E may decide to take regarding a new FERC license for 
the PVP. However, whatever actions PG&E decides to take regarding the PVP, the FERC 
proceedings for the PVP will be pending during the time that the Proposed Project is being 
considered and implemented.  

As discussed above, the FERC proceedings that led to the 2004 PVP license amendment were 
lengthy and controversial, and it is likely that that the new FERC proceedings regarding the PVP 
also will be lengthy and controversial. Because the PVP affects fishery species listed under the 
Endangered Species Act in both watersheds, it is foreseeable that NMFS will evaluate the 
fishery effects of the PVP on both the Eel and the Russian River fisheries. It also is foreseeable 
that FERC will prepare an EIS that will evaluate the fishery effects and other environmental and 
economic impacts associated with alternative PVP scenarios. The alternatives likely to be 

7 City of Long Beach v. Los Angeles Unified School Dist. (2009) 176 Cal.App.4th 889, 908-912. 
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analyzed in a new EIS include continuation of existing operations, alternative scenarios under 
which diversions from the Eel River into the Russian River would be modified or reduced, and 
also a scenario in which the PVP would be decommissioned. It is not clear how long this FERC 
process will take or what its ultimate outcome will be.  

To address these uncertainties and to bracket the range of potential FERC actions regarding 
the PVP, this EIR includes both scenarios under which PVP flows into the Russian River 
watershed remain at existing (post-2006) levels and a scenario under which PVP flows into the 
Russian River would be reduced to zero. The assumption that PVP flows into the East Fork 
Russian River will remain at present levels is reasonable, given the history of the FERC 
proceedings regarding the PVP that led to the 2004 license amendment and the historical 
reliance of Mendocino and Sonoma counties on the diversions. While the Water Agency does 
not believe that a scenario of no future flows from the PVP into the Russian River watershed is 
likely, the Water Agency nevertheless has conducted modeling to analyze the potential 
cumulative impacts of such a scenario (the No PVP scenario). The No PVP scenario assumes 
FERC would issue an order that would result in no future PVP diversions from the Eel River into 
the Russian River watershed. Concurrent implementation of the Proposed Project and No PVP 
scenario are modeled and analyzed in Section 5.7, “Cumulative Impacts and Mitigation 
Measures,” of this chapter. 

Relationship to Proposed Project 

The geographic area affected by the No PVP scenario would overlap the area affected by the 
Proposed Project in the Russian River watershed. 

Impacts Identified 

Because no CEQA or NEPA review has been conducted for a No PVP scenario in the Russian 
River watershed, the impacts that would occur under such a scenario have not been evaluated 
in any environmental documents. In general, implementation of No PVP diversions could 
contribute to operational impacts in the environmental resource categories of hydrology (surface 
water and groundwater), water quality, fisheries, vegetation and wildlife, recreation, energy 
resources, greenhouse gas emissions and climate change, aesthetics and public services and 
utilities. 

Potential for Contribution to Cumulative Impacts  

In general, concurrent implementation of the Proposed Project and the No PVP diversions could 
contribute to cumulative operational impacts in the environmental resource categories of 
hydrology (surface water and groundwater), water quality, fisheries, vegetation and wildlife, 
recreation, energy resources, greenhouse gas emissions and climate change, aesthetics and 
public services and utilities. The Water Agency conducted modeling, using the best available 
data and modeling tools to assess whether concurrent implementation of the Proposed Project 
and the No PVP scenario would have cumulative operational impacts to environmental 
resources. Future evaluation of Lake Mendocino operational responses under a No PVP 
scenario could benefit from additional data collection on PVP inflows to the East Fork Russian 
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River, particularly related to surface water/groundwater interactions and water quality. 
Concurrent implementation of the Proposed Project and the No PVP and potential cumulative 
impacts are analyzed in Section 5.7, “Cumulative Impacts and Mitigation Measures” of this 
chapter. 

Results of the Russian River ResSim modeling provide the monthly percentages of occurrence 
of the Proposed Project flow schedules (Tables 5.4-2 and 5.4-3) under the Russian River 
Hydrologic Index as described in the "Development of the Russian River Hydrologic Index for 
the Fish Habitat Flows and Water Rights Project" report in Appendix G. The Proposed Project 
and No PVP scenario were evaluated to determine the changes in monthly percent of 
occurrences of flow schedules (Tables 5.4-4 and 5.4-5). 

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, and in 
Figure 5.4-1 below, water supply storage in Lake Mendocino would be more reliable under the 
Proposed Project when compared to Baseline Conditions and the Proposed Project would 
maximize the occurrence of Schedule 1 minimum instream flows and minimize the occurrence 
of Schedule 5 flows. Schedule 1 reflects the highest flows and wettest conditions, while 
Schedule 5 reflects the lowest flows and the driest conditions.  

The results of the Proposed Project and No PVP scenarios demonstrate that there would be a 
significant change in reservoir reliability under the no PVP scenario (Figure 5.4-2). Figure 5.4-2 
shows that the modeled Proposed Project and No PVP scenario (Cumulative 1 Scenario) Lake 
Mendocino storage volumes at the 90, 75, 50, 25, and 10 percent exceedances. The changes in 
cumulative inflow into and storage condition in Lake Mendocino under the No PVP scenario 
would result in a large increase in the frequency of occurrence of drier flow schedules 
(Schedules 3, 4, and 5) when compared to the Proposed Project. Under the Proposed Project, 
Schedules 3, 4, and 5 would occur approximately 6, 4, and 1 percent of the time under historical 
hydrology. Under the No PVP scenario, Schedules 3, 4, and 5 would occur approximately 11, 
32, and 17 percent of the time under historical hydrology. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-27 



  

   
   

 

 

   
  
  

   
   

  
   

   
   

   
   

   
   

 
  

 

  

   
  
  

   
   

  
   

   
   

   
   

   
   

  
   

 
 

Cumulative Impacts 

Table 5.4-2. Monthly Percentage of Occurrence (%) of Upper Russian River Minimum 
Instream Flow Schedules 1 through 5 under the Proposed Project’s Russian River 
Hydrologic Index. Schedule 1 flows are the highest flows (wettest) and Schedule 5 are 
the lowest flows (driest). 

Monthly Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5 
January 68 20 7 4 1 
February 68 20 7 4 1 
March 68 20 7 4 1 
April 68 20 7 4 1 
May 69 19 7 4 1 
June 68 18 9 4 1 
July 68 18 7 5 2 
August 67 19 7 5 2 
September 67 20 6 5 2 
October 65 20 8 5 2 
November 65 21 8 5 1 
December 64 21 8 6 1 
Sub-total 67 20 7 4 1 
Total 87 12 1 

Table 5.4-3. Monthly Percentage of Occurrence (%) of Lower Russian River and Dry 
Creek Minimum Instream Flow Schedules 1 through 5 under the Proposed Project’s 
Russian River Hydrologic Index. Schedule 1 flows are the highest flows (wettest) and 
Schedule 5 are the lowest flows (driest). 

Monthly Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5 
January 68 20 7 4 1 
February 68 20 7 4 1 
March 68 20 7 4 1 
April 68 20 7 4 1 
May 69 19 7 4 1 
June 68 20 7 4 1 
July 68 20 7 4 1 
August 68 20 7 4 1 
September 68 21 6 4 1 
October 69 20 6 4 1 
November 69 20 6 4 1 
December 69 20 6 4 1 
Sub-total 68 20 6 4 1 
Total 89 10 1 
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Cumulative Impacts 

Table 5.4-4. Monthly Percentage of Occurrence (%) of Minimum Instream Flow Schedules 
1 through 5 under the Proposed Project’s Russian River Hydrologic Index and No PVP 
cumulative scenario. Schedule 1 flows are the highest flows (wettest) and Schedule 5 are 
the lowest flows (driest). 

Monthly Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5 
January 37 13 8 1 41 
February 47 17 9 6 22 
March 37 30 9 15 9 
April 41 14 10 30 5 
May 35 16 13 27 9 
June 23 13 16 17 31 
July 16 12 12 25 35 
August 11 14 6 29 39 
September 7 14 9 20 50 
October 7 6 10 21 56 
November 2 10 1 22 65 
December 3 5 5 21 66 
Sub-total 22 14 9 20 36 
Total 36 28 36 

Table 5.4-5. Monthly Percentage of Occurrence (%) Lower Russian River and Dry Creek Minimum 
Instream Flow Schedules 1 through 5 under the Proposed Project’s Russian River Hydrologic 
Index and No PVP cumulative scenario. Schedule 1 flows are the highest flows (wettest) and 
Schedule 5 are the lowest flows (driest). 

Monthly Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5 
January 37 13 8 1 42 
February 47 16 9 6 22 
March 37 31 9 14 10 
April 41 14 10 30 5 
May 36 16 13 27 9 
June 26 15 15 32 12 
July 18 18 13 37 14 
August 15 13 13 41 17 
September 12 14 11 44 19 
October 10 10 11 51 18 
November 10 10 11 51 18 
December 10 10 11 51 18 
Sub-total 25 15 11 32 17 
Total 40 43 17 
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Figure 5.4-1. Modeled percent occurrence of estimated Lake Mendocino daily storage 
(acre-feet) for the Proposed Project (dashed lines) compared to Baseline Conditions 
(solid lines). 

Figure 5.4-2. Modeled percent occurrence of estimated Lake Mendocino daily storage 
(acre-feet) for the Proposed Project (solid lines) and No PVP cumulative scenario 
(dashed lines). 
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E. Gravel Mining 

1. Sonoma County Gravel Mining and the Aggregate Resources 
Mining Plan 
Gravel mining was a common practice along the middle reach of the Russian River. Recent 
operations have been located along the middle and upper reaches of the Russian River, either 
within the channel or on adjacent alluvial terraces, along with operations along the Gualala 
River and Austin Creek (Sonoma County Permit and Resource Management Department 2006).  

The Sonoma County Aggregate Resources Management Plan (County ARM Plan) currently 
serves as the regulatory document providing guidelines for management of aggregate mining in 
the County of Sonoma (County). The County ARM Plan includes policies on phasing out terrace 
pit mining and not permitting new terrace pit mining proposals after 2006, but still allowing 
instream mining. There are several remaining terrace sites; however, implementation of the 
ARM Plan limits extraction to a sustainable level. The County ARM Plan, adopted in 1980, 
updated in 1994, and amended in 2010 provides the regulatory guidelines for management of 
aggregate mining and includes: 1) the Aggregate Mining Plan: lands available for future supplies 
of aggregate material; 2) Managed Resources/ Open Space Plan: protection of riparian habitats, 
reclamation, and agricultural land preservation; and 3) identification of mining operations, 
including terrace mining, carried out in flood plain.  

The ARM Plan states that: 

	 An extraction should be managed so as to minimize disturbance to physical processes 
that maintain channel geomorphology and provide aquatic habitat. Retain to a large 
extent the topographic attributes of gravel bars including a robust bar head strong 
enough to withstand the typical annual in-channel flows. Mining is only allowed 
downstream of the horizontal apex of the bar (or the lower half of the bar where no apex 
is apparent) with an exception to allow mining in the upper half of the bar only when the 
head of bar buffer is at least 8-feet above the water surface elevation measured from 
the upstream riffle crest at approximately 200 cfs flow, but in no case shall the head of 
bar buffer be less than one-third of the bar length.  

	 At the time of permit approval, establish minimum baseline elevations for the Lower 
Alexander Valley mining reach at 1-foot above the higher of either the 1997 or 2007 
water surface elevations adjacent to each bar. If the water surface elevation is higher 
than the baseline elevation during implementation of mining activities, mining shall be 
limited to 1-foot above the water surface elevation at that time. This elevation shall 
become a performance standard to be maintained during the permit period. The low 
flow channel elevation shall be monitored each year and compared to the baseline 
reference elevation to indicate possible areas of channel lowering. 
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Impacts Identified 

Gravel mining typically causes environmental impacts such as erosion, incision of tributaries, 
channelization and reductions in spawning habitat due to increased turbidity and ensuing 
embeddedness (spaces between gravel) of gravels in fine materials that prohibits spawning.  

Gravel mining, along with reduction in sediment supply caused by Coyote Valley Dam, along 
with channelization efforts have resulted in bed elevation decreases in the main stem of the 
Russian River in Mendocino County. This bed lowering, or incision in the Ukiah Valley reach of 
the Russian River has reduced the elevation of the river’s thalweg by 18 feet in some areas. 
This incision of the mainstem has in turn caused incision of tributary streams (National Marine 
Fisheries Service 2008).  

Excessive extraction of instream gravels in Sonoma County has impacted three mining areas 
that include the Alexander valley, and the middle Reach. The Alexander reach, which is 
approximately 16 miles long, has experienced channel incision of up to 12 feet near the 
Geyserville Bridge (Florsheim, J.L, and P. Goodwin 1993). The channel sinuously in this reach 
has decreased due to instream mining, channelization and agricultural activities. 

The most current information for the Middle Reach indicates that replenishment of gravel 
exceeds extraction. County regulations, such as the County ARM Plan and the Mendocino 
County Aggregate resources Management Plan attempt to maintain extraction rates below 
annual replenishment rates. These regulations appear to be successful with a Middle Reach 
sediment recharge rate averaging 430,800 tons, and 183,000 tons proposed for harvest in this 
area of the Russian River (National Marine Fisheries Service 2008). 

Gravel extraction in the main stem of the Russian River has impacted salmonid habitat over 
time by altering the channel’s natural geomorphology. Channel incision creates migration 
barriers at the mouths of tributaries and lowers the water table which in turn affects perennial 
stream flow. Impacts to spawning habitat are due to changes in sediment transport, and gravel 
quality that reduces the overall spawning habitat quality for salmonids attempting to utilize main 
stem habitat. Effects to riparian vegetation, pools and riffle sequences and gravel quality from 
gravel extraction limit rearing opportunities for juvenile salmonids. Large scale extraction of 
gravel is not expected to occur in the future with the current gravel management plan that exists 
in Sonoma County. Current gravel extraction practices are much improved with most operators 
following NMFS 2004 sediment removal guidelines which minimize impacts to salmonid habitat 
at a localized level. Improvements in gravel extraction methods in specific reaches of the main 
riffle frequency, and riparian vegetation in the future (National Marine Fisheries Service 2008). 

Relationship to Proposed Project 

The mining operations governed by the County ARM Plan are located within the Russian River 
Watershed, and occur within the geographic scope of the Proposed Project. 
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Potential for Contribution to Cumulative Impacts 

Concurrent implementation of the Proposed Project would not include new construction of 
water facilities, infrastructure, or any other type of construction or land disturbance, and 
as a result, would not contribute to cumulative short and long-term impacts associated with 
construction activities and therefore are not cumulatively considerable. As discussed in Chapter 
4, the Proposed Project would not include any operational impacts that would contribute to bed 
erosion or resource extraction impacts generally associated with mining operations, and 
therefore, would not be cumulatively considerable when implemented in conjunction with gravel 
mining operations and, will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation 
Measures” of this chapter. 

2. Syar Alexander Valley Instream Mining Project and Sonoma 
County ARM Plan Amendments Draft Environmental Impact Report 
Project and Sonoma County ARM Plan Amendments and the Sonoma County Board of 
Supervisors certified the Final EIR on December 7, 2010. The EIR addressed the potential 
impacts of Syar’s request for an ARM Plan amendment, Sonoma County Surface Mining and 
Reclamation Ordinance (SMARO) amendment, Use Permit, and approval of a reclamation plan 
to mine gravel bars along a 6.5mile stretch of the Russian River (from River Mile 47.5 to 54). 
The Syar Alexander Valley Instream Mining Project would allow for continued commercial 
extraction of aggregate from gravel bars within this stretch of the Russian River within the 
Alexander Valley reach (Permit and Resource Management Department 2010). As a condition 
of the project being approved, amendments to the Sonoma County ARM Plan and the SMARO 
were approved. The amendments were intended to improve the mining standards to preserve 
the geomorphic processes that protect aquatic habitat, wildlife and vegetation, and fisheries. 

The project’s primary purpose was for Syar to mine gravel bars in the Alexander Valley reach of 
the Russian River to produce a sustainable yield of aggregate, while simultaneously 
implementing enhancement proposals to improve aquatic habitat. This would be accomplished 
through implementation of an adaptive management strategy (AMS), in which annual mining 
plans and enhancement components are reviewed and authorized by applicable resource 
agencies. 

Identified Impacts 

The EIR for Syar Alexander Valley Instream Mining Project and Sonoma County ARM Plan 
Amendments identified less than significant impacts to the following resources: geology, 
minerals and soils, geomorphology; fisheries resources; cultural resources; air quality; 
aesthetics; noise; public services and utilities; land use; and recreation. 

The EIR identified significant impacts, but would be mitigated to a level of less than significant 
through implementation of mitigation to the following resources: geology, minerals and soils, 
geomorphology; hydrology and water quality; vegetation and wildlife; fisheries resources; 
cultural resources; traffic and circulation; air quality, aesthetics; noise; public services and 
utilities; hazards and hazardous materials; energy; land use; and recreation. 
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The EIR identifies significant adverse impacts that would result from the project and imposes 
measures to mitigate them to the extent feasible. All project impacts can be mitigated to a level 
that is less than significant with the following exceptions: air quality; aesthetics; noise; and traffic 
and circulation (Permit and Resource Management Department 2010). Please refer to the EIR 
for Syar Alexander Valley Instream Mining Project and Sonoma County ARM Plan Amendments 
for a detailed description of all impacts and mitigation measures. 

Relationship to Proposed Project 

The Syar Alexander Valley Instream Mining Project governed by the County ARM Plan is 
located within the Russian River Watershed, and would occur within the geographic scope of 
the Proposed Project. 

Potential for Contribution to Cumulative Impacts  

Concurrent implementation of the Proposed Project would not include new construction of 
water facilities, infrastructure, or any other type of construction or land disturbance, and 
as a result, would not contribute to cumulative short and long-term impacts associated with 
construction activities and therefore are not cumulatively considerable. As discussed in Chapter 
4, the Proposed Project would not include any operational impacts that would contribute to bed 
erosion or resource extraction impacts generally associated with mining operations, and 
therefore, would not be cumulatively considerable when implemented in conjunction with gravel 
mining operations and, will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation 
Measures” of this chapter. 

3. Mendocino County Gravel Mining and the Upper Russian River 
Aggregate Resources Management Plan 
Presently, there currently is no approved resource management plan for aggregate mining in 
and along waterways in Mendocino County. In March 1997, a team of consultants prepared the 
Upper Russian River Aggregate Resources Management Plan for the Mendocino County Water 
Agency, but the Mendocino County Board of Supervisors has not approved it. The Upper 
Russian River Aggregate Resources Management Plan is currently inactive. The intent of the 
report is to serve as a planning document to guide the County of Mendocino in future river 
management and land use decisions in the Russian River watershed. The report summarizes 
the historic and existing river status in terms of fluvial geomorphology, fisheries, and riparian 
habitat conditions. Impacts of in-stream gravel extraction on rivers are reviewed and alternative 
aggregate sources are discussed (Mendocino County Water Agency 1997).  

At this time, applications for use permits for gravel mining in or adjacent to the Russian River 
and its tributaries are considered on a case-by-case basis by the County of Mendocino based 
on review by and recommendations from the Mendocino County Water Agency. Currently, Ford 
Gravel (Granite Construction) and Redwood Valley Gravel Companies are the only two 
companies that hold vested right permits for instream mining. The vested right permits for all 
sources is approximately 50,000 to 100,000 yards annually. However, recent mining activities 
for both companies have been minimal. Ford Gravel Company has applied for permits to terrace 
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mine adjacent to the Russian River. The appropriate studies and environmental review will be 
conducted prior to the mining activity. 

Impacts Identified 

Gravel mining typically causes environmental impacts such as erosion, incision of tributaries, 
channelization and reductions in spawning habitat due to increased turbidity and ensuing 
embeddedness (spaces between gravel) of gravels in fine materials that prohibits spawning.  

As discussed above under the Sonoma County Aggregate Resources Management Plan, gravel 
mining, along with reduction in sediment supply caused by Coyote Valley Dam, along with 
channelization efforts have resulted in bed elevation decreases in the main stem of the Russian 
River in Mendocino County. This bed lowering, or incision in the Ukiah Valley reach of the 
Russian River has reduced the elevation of the river’s thalweg by 18 feet in some areas. This 
incision of the mainstem has in turn caused incision of tributary streams (National Marine 
Fisheries Service 2008).  

Excessive extraction of instream gravels in Sonoma County has impacted three mining areas 
that include the Alexander valley, and the middle Reach. The Alexander reach, which is 
approximately 16 miles long, has experienced channel incision of up to 12 feet near the 
Geyserville Bridge (Florsheim, J.L, and P. Goodwin 1993). The channel sinuously in this reach 
has decreased due to instream mining, channelization and agricultural activities. 

The most current information for the Middle Reach indicates that replenishment of gravel 
exceeds extraction. County regulations, such as the County ARM Plan and the Mendocino 
County Aggregate resources Management Plan attempt to maintain extraction rates below 
annual replenishment rates. These regulations appear to be successful with a Middle Reach 
sediment recharge rate averaging 430,800 tons, and 183,000 tons proposed for harvest in this 
area of the Russian River (National Marine Fisheries Service 2008). 

Gravel extraction in the main stem of the Russian River has impacted salmonid habitat over 
time by altering the channel’s natural geomorphology. Channel incision creates migration 
barriers at the mouths of tributaries and lowers the water table which in turn affects perennial 
stream flow. Impacts to spawning habitat are due to changes in sediment transport, and gravel 
quality that reduces the overall spawning habitat quality for salmonids attempting to utilize main 
stem habitat. Effects to riparian vegetation, pools and riffle sequences and gravel quality from 
gravel extraction limit rearing opportunities for juvenile salmonids. Large scale extraction of 
gravel is not expected to occur in the future with the current gravel management plan that exists 
in Sonoma County. Current gravel extraction practices are much improved with most operators 
following NMFS 2004 sediment removal guidelines which minimize impacts to salmonid habitat 
at a localized level. Improvements in gravel extraction methods in specific reaches of the main 
riffle frequency, and riparian vegetation in the future (National Marine Fisheries Service 2008). 

Relationship to Proposed Project 

The mining operations governed by the County of Mendocino and the proposed Upper Russian 
River ARM Plan are located within the Russian River Watershed, and occur within the 
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geographic scope of the Proposed Project. In addition, the proposed Redwood Valley Gravel 
and Ford Gravel operations would be located within the Russian River Watershed, and would 
occur within the geographic scope of the Proposed Project. 

Potential for Contribution to Cumulative Impacts  

Concurrent implementation of the Proposed Project would not include new construction of 
water facilities, infrastructure, or any other type of construction or land disturbance, and 
as a result, would not contribute to cumulative short and long-term impacts associated with 
construction activities and therefore are not cumulatively considerable. As discussed in Chapter 
4, the Proposed Project would not include any operational impacts that would contribute to bed 
erosion or resource extraction impacts generally associated with mining operations, and 
therefore, would not be cumulatively considerable when implemented in conjunction with gravel 
mining operations and, will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation 
Measures” of this chapter. 

4. Kunzler Terrace Mine Project Environmental Impact Report 
In November 2012, Masonite Corporation sued the County of Mendocino, the Mendocino 
County Board of Supervisors and Granite Construction Company over a 65-acre terrace mining 
operation on Kunzler Ranch Road. The project is being challenged for potential adverse visual, 
noise, dust, traffic, water quality and flooding impacts, and has not moved forward at this time 
(Revelle 2012). 

Identified Impacts 

The Draft EIR for Kunzler Terrace Mine Project identified impacts as significant, but would be 
reduced to less than significant with the incorporation of mitigation measures to the following 
resources: air quality; biological resources; cultural resources; hazardous and hazardous 
materials; hydrology and water quality; and traffic and transportation. 

Agricultural resources and traffic and transportation impacts have been identified as significant 
and unavoidable and cannot be eliminated or reduced to a less than significant level. 
Implementation of the project would result in the permanent conversion of land designated by 
the Department of Conservation FMMP as Prime Farmland, Farmland of Statewide Importance 
or Uniqlle Farmland. In addition, under the 2030 with Project condition study area intersections 
could operate at a deficient level of service (Mendocino County Planning Commission 2010). 
Please refer to the Kunzler Terrace Mine Project EIR for a detailed description of all impacts 
and mitigation measures. 

Relationship to Proposed Project 

The proposed Kunzler Terrace Mine Project is be located within the Russian River Watershed, 
and would occur within the geographic scope of the Proposed Project. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-36 



  

   
   

 

 

 

 

Cumulative Impacts 

Potential for Contribution to Cumulative Impacts  

Concurrent implementation of the Proposed Project would not include new construction of 
water facilities, infrastructure, or any other type of construction or land disturbance, and 
as a result, would not contribute to cumulative short and long-term impacts associated with 
construction activities and therefore are not cumulatively considerable. As discussed in Chapter 
4, the Proposed Project would not include any operational impacts that would contribute to bed 
erosion or resource extraction impacts generally associated with mining operations, and 
therefore, would not be cumulatively considerable when implemented in conjunction with gravel 
mining operations and, will not be analyzed in Section 5.7, “Cumulative Impacts and Mitigation 
Measures” of this chapter. 

F. Amendment of Water Right Permit 12952 (Application 
15704) for the City of Ukiah Draft Program Environmental 
Impact Report 
The City of Ukiah (City) holds water rights Permit 12952 for the diversion of Russian River 
underflow for municipal purposes. Water can be diverted at a rate not to exceed 20.0 cubic feet 
per second from January 1 through December 31 prior to the Permit’s expiration date of 
December 31, 2000. Ukiah filed a Petition for Extension of Time for Permit 12952 with the State 
Water Resources Control Board (SWRCB). The Petition for Extension of Time would allow the 
City additional time in which to perfect the full beneficial use of water authorized by Permit 
12952. The Petition asked for an 80-year extension (i.e., to December 1, 2080). Second, Ukiah 
has also filed a Petition for Change in Point of Diversion to add additional diversion points to 
Permit 12952. Third, Ukiah filed a Petition for Change in Place of Use for Permit 12952. The 
Petition identified the Place of Use as the City of Ukiah’s 1995 Sphere of Influence proposed in 
the City of Ukiah’s General Plan, last revised in 1995 (“1995 Sphere of Influence”). A Draft EIR 
was released in March 2013 for Amendment of Water Right Permit 12952 (Application 15704) 
for the City. The Draft EIR addresses the potential impacts of the City’s request for a Water 
Right Permit amendment. 

Identified Impacts 

The Draft EIR for the Amendment of Water Right Permit 12952 (Application 15704) for the City 
identified the less than significant impacts to the following resources: air quality, biological 
resources, cultural, energy, geology and soil, hazards and hazardous materials, hydrology and 
water quality, land use, noise, traffic and circulation, utilities and public services, and visual 
resources. 

The Draft EIR for the City identified the proposed installation of new wells and additional 
diversion of water not resulting in any significant impacts that cannot be mitigated to a less than 
significant level. The Draft EIR identified impacts as less than significant with mitigation to the 
following resources: biological resources, cultural, traffic and circulation, and visual resources. 

The Draft EIR for the City identified indirect impacts resulting from additional development within 
the proposed Place of Use that could occur if the project is approved and would result in the 
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following significant and unavoidable impacts: traffic and circulation (New development that 
could occur if the project is approved would increase traffic volumes on the City street system 
potentially resulting in unacceptable levels of service); utilities and public services (Providing 
water to the new development could exceed the City’s water treatment, storage, and/or delivery 
capacities; and occupants of new development would increase the demand for parks and other 
recreational facilities); land use (New development that could occur if the project is approved 
would result in the conversion of Farmland to non-agricultural uses); and global climate change 
(New development that could occur if the project is approved would increase the emission of 
greenhouse gases). Please refer to the Amendment of the City of Ukiah’s Water Right Permit 
12952 (Application 15704) Draft EIR for a detailed description of all impacts and mitigation 
measures. 

Water Agency staff reviewed the Draft EIR to assess whether impacts to Lake Mendocino and 
Russian River in-stream flows were adequately evaluated. Based on this review, Water 
Agency’s staff concluded that the City of Ukiah did not adequately assess its project’s impact to 
many resource categories (i.e., hydrology and water quality (groundwater and surface water 
interactions, stream flow and water supply) and fisheries) within the DEIR. For example, the 
analysis for assessing water availability that is described in the Draft EIR does not account for 
the various types of water (natural flow water, PVP import water, water released from Lake 
Mendocino storage) that are in the river under different conditions versus the types of water that 
may be diverted under various water rights. The City of Ukiah may divert only natural flow water 
and PVP import water under its water right Permit 12952, but the Draft EIR does not recognize 
that the City may not divert water released from Lake Mendocino storage under this permit.  

It is the Water Agency’s staff opinion that the implementation of the City of Ukiah’s Amendment 
of Water Right Permit could have impacts on Lake Mendocino’s storage for water supply of 
Russian River water users in Mendocino and Sonoma Counties in addition to releases that help 
the Water Agency meet minimum instream flow requirements under the Russian River 
Biological Opinion in the lower Russian River. The impact to releases could jeopardize Russian 
River fisheries that depend on these required minimum flows and impact the water supplies of 
Russian River water users. In addition, the City of Ukiah’s Amendment of Water Right Permit 
could contribute to operational impacts in the environmental resource categories of hydrology, 
water quality, vegetation and wildlife, recreation, energy resources, greenhouse gas emissions 
and climate change, aesthetics and public services and utilities. 

Given the aforementioned responsibilities and substantial interests of the Water Agency 
including concerns that the proposed water right permit amendment by the City of Ukiah could 
impact and adversely affect Russian River fisheries and water supplies for Mendocino and 
Sonoma Counties, the Water Agency submitted comments to the City of Ukiah’s on the Draft 
EIR for the Amendment of Water Right Permit 12952 (Application 15704) for the City of Ukiah to 
address identified potential impacts. 

More recently, since 2014, the City of Ukiah, the Water Agency and other Mendocino and 
Sonoma County water supply entities in the upper Russian River have coordinated more closely 
to share information and work on initiatives to improve overall water supply resiliency for the 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-38 



  

   
   

 

 

 

 

 

Cumulative Impacts 

upper Russian River. These efforts have included:  (1) working together to manage the region’s 
limited water supplies during the recent drought, (2) conduct an assessment of Lake 
Mendocino’s future water supply reliability, and (3) coordination and support for integrated water 
resource projects such as initiating a regional water conservation program and the City of 
Ukiah’s recycled water project intended to reduce diversions from the Russian River.  

Relationship to Proposed Project 

The proposed Amendment of Water Right Permit 12952 is located within the Russian River 
Watershed, and would occur within the geographic scope of the Proposed Project. 

Potential for Contribution to Cumulative Impacts  

The City of Ukiah’s Draft EIR Cumulative Impact Section only addresses the following impacts: 
1) construction of new water delivery facilities could have significant site-specific impacts; 2) 
construction of new recreational facilities could have significant site specific impacts; 3) 
cumulative development could result in the conversion of Farmland to other uses; and 4) 
cumulative development would result in substantial emission of greenhouse gas. As discussed 
above, it is the Water Agency’s staff opinion that the City of Ukiah did not adequately assess its 
project’s impact to many resource categories. 

The water right permits (Decision 1610) that the SWRCB has issued to the Water Agency 
requires the Water Agency to maintain specified minimum instream flows in all reaches of the 
Russian River from Lake Mendocino to the Pacific Ocean. Under most conditions, diversions of 
water from the river and pumping of groundwater that affects river flows will increase the 
amounts of water that the Water Agency must release from Lake Mendocino to maintain these 
required minimum flows, and such increased releases will affect that amounts of water that 
remain in Lake Mendocino storage to meet future instream flow requirements and the needs all 
water users that depend on the Russian River. The Draft EIR should evaluate the cumulative 
effects of such affects to river flows and the amounts of water the Water Agency must release 
from Lake Mendocino to maintain required minimum flows.  

In general, concurrent implementation of the Fish Habitat Flows and Water Rights Project and 
the City of Ukiah’s Amendment of Water Right Permit could have significant impacts on Lake 
Mendocino’s water supply storage and releases and could contribute to cumulative operational 
impacts in the environmental resource categories of hydrology, water quality, fisheries, 
vegetation and wildlife, recreation, energy resources, greenhouse gas emissions and climate 
change, aesthetics and public services and utilities. Accordingly, the Water Agency conducted 
modeling to assess whether concurrent implementation of the Proposed Project and the City of 
Ukiah’s Amendment of Water Right Permit would have cumulative operational impacts to 
environmental resources. Concurrent implementation of the two projects and potential 
cumulative impacts are analyzed in Section 5.7, “Cumulative Impacts and Mitigation Measures” 
of this chapter.  

To address the short term impact analysis that was conducted in the City of Ukiah’s DEIR, 
concurrent implementation of the Proposed Project would not include new construction of water 
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facilities, infrastructure, or any other type of construction or land disturbance, and as a result, 
would not contribute to cumulative short-term impacts associated with construction activities and 
therefore are not cumulatively considerable. 

G. 2015 Urban Water Management Plan – Future Water 
Rights Application with the SWRCB 

The Water Agency’s 2015 Urban Water Management Plan (UWMP), was adopted on June 21, 
2016, in accordance with the Urban Water Management Planning Act (UWMPA).8  The UWMPA 
requires every urban water supplier that provides water for municipal purposes to more than 
3,000 customers, or supplying more than 3,000 acre-feet (ac-ft) of water annually, to adopt and 
submit a plan every five years to the California Department of Water Resources (DWR). The 
UWMP is a long-range planning document for the Water Agency’s wholesale water supply. 
Included in the UWMP is a description of the water supply system, current and projected water 
uses, reliability of water supplies, water shortage contingency planning, and water demand 
management measures (Sonoma County Water Agency 2016).  

The water demand projections described in the 2015 UWMP are based on projected population 
growth and development within the Water Agency’s contractors and Marin Municipal Water 
District’s (MMWD) service areas. As noted in the 2015 UWMP, water use may exceed the 
existing annual diversion and rediversion limit of 75,000 acre feet per year (AFY) by 
approximately 2035. The potential increase is estimated to be approximately 117 AFY in 2035 
and about 988 AFY by 2040. If the trends in these projections continue, then it may be 
necessary for the Water Agency to make the necessary filings with the SWRCB (which may be 
an application for a new water-right permit or petitions to amend the Water Agency’s existing 
permits) in approximately 2030, so that the Water Agency will be authorized to divert and 
redivert more than 75,000 AFY in 2035. Even with an incremental increase of 1,000 AFY in the 
annual diversion and rediversion limit of Russian River water, there still will be sufficient water in 
the Russian River and Lake Mendocino and Lake Sonoma for the Water Agency to make these 
diversions and rediverisons. The Water Agency would need to prepare an environmental impact 
analysis under CEQA before the SWRCB may act on any such request from the Water Agency. 
The Water Agency’s 2010 Plan estimated that an additional 5,000 AFY (above the 75,000 AFY 
limit) would be needed by about 2027. The new, lower estimates reflect the increased water 
conservation implemented by the Water Agency’s customers and resulting lower projected 
future demands for water. The need to increase the 75,000 AFY diversion and re-diversion limit 
in the Water Agency’s water-right permits and the schedule for requesting any new water-right 
permit or changes to the Water Agency’s existing permits will be reevaluated in the Water 
Agency’s 2020 UWMP. 

Identified Impacts 

The Water Agency would need to prepare an environmental impact analysis under CEQA to 
identify potential impacts associated with the future water rights project identified in the UWMP. 

8 California Water Code, Sections 10610 through 10656. 
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It is assumed that the future water rights project (an additional 1,000 AFY) would have similar 
impacts as the Proposed Project in the environmental resource categories of hydrology, water 
quality, fisheries, vegetation and wildlife, recreation, energy resources, greenhouse gas 
emissions and climate change, aesthetics and public services and utilities, as discussed in 
Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures.”  

Relationship to Proposed Project 

The future water rights project identified in the UWMP is located within the geographic scope as 
the Proposed Project. 

Potential for Contribution to Cumulative Impacts  

In general, concurrent implementation of the Proposed Project and the Water Agency’s future 
water rights identified in the UWMP could contribute to cumulative operational impacts in the 
environmental resource categories of hydrology, water quality, fisheries, vegetation and wildlife, 
recreation, energy resources, greenhouse gas emissions and climate change, aesthetics and 
public services and utilities. The Water Agency conducted modeling to assess whether 
concurrent implementation of the Proposed Project and the Water Agency’s future water rights 
identified in the UWMP would have cumulative operational impacts to environmental resources. 
Concurrent implementation of the two projects and potential cumulative impacts are analyzed in 
Section 5.7, “Cumulative Impacts and Mitigation Measures” of this chapter.  

5.5 Related Projects to Be Analyzed 
Please refer to Table 5.5-1 for a summary of related projects to be analyzed, types of impacts 
anticipated from the implementation of related project and the Proposed Project, and the 
potential for the proposed project to contribute to cumulative impacts associated with these 
projects. The cumulative impact analysis focuses on potential adverse environmental impacts. 
The related projects identified above in Section 5.4 that only have beneficial impacts are not 
analyzed in Section 5.7, “Cumulative Impacts and Mitigation.”  
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Table 5.5-1. Summary of related projects to be analyzed, types of impacts anticipated 
from the implementation of related project and the proposed project and the potential for 
the proposed project to contribute to cumulative impacts associated with these projects.  

Related Project to be Related Project Proposed Project Anticipated Potential 
Analyzed Anticipated Impacts Impacts (no construction-related for the 

impacts) Proposed 
Project to 
Contribute 
to 
Cumulative 
Impacts 

No Potter Valley 
Project 

In general implementation could 
contribute to impacts on: 
 Hydrology 
 Water Quality 
 Fisheries 
 Vegetation and Wildlife 
 Recreation 
 Energy Resources 
 Greenhouse Gas Emissions 

and Climate Change 
 Aesthetics 
 Public Services and Utilities 

 Hydrology 
 Water Quality 
 Fisheries 
 Vegetation and Wildlife 
 Recreation 
 Energy Resources 
 Greenhouse Gas Emissions 

and Climate Change 
 Aesthetics 
 Public Services and Utilities 

Yes for all 
environment 
al resource 
categories 

Amendment of Water 
Right Permit 12952 
(Application 15704) 
for the City of Ukiah 
Draft Program 
Environmental 
Impact Report 

In general implementation could 
contribute to impacts on: 
 Hydrology 
 Water Quality 
 Fisheries 
 Vegetation and Wildlife 
 Recreation 
 Energy Resources 
 Greenhouse Gas Emissions 

and Climate Change 
 Aesthetics 
 Public Services and Utilities 

 Hydrology 
 Water Quality 
 Fisheries 
 Vegetation and Wildlife 
 Recreation 
 Energy Resources 
 Greenhouse Gas Emissions 

and Climate Change 
 Aesthetics 
 Public Services and Utilities 

Yes for all 
environment 
al resource 
categories 

2015 Urban Water 
Management Plan – 
Future Water Rights 
Application with the 
SWRCB 

In general implementation could 
contribute to impacts on: 
 Hydrology 
 Water Quality 
 Fisheries 
 Vegetation and Wildlife 
 Recreation 
 Energy Resources 
 Greenhouse Gas Emissions 

and Climate Change 
 Aesthetics 
 Public Services and Utilities 

 Hydrology 
 Water Quality 
 Fisheries 
 Vegetation and Wildlife 
 Recreation 
 Energy Resources 
 Greenhouse Gas Emissions 

and Climate Change 
 Aesthetics 
 Public Services and Utilities 

Yes for all 
environment 
al resource 
categories 
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5.6 Approach to Cumulative Analysis 
The analysis of cumulative impacts focuses on the impacts of the implementation of the 
Proposed Project by environmental resource categories along with the related projects identified 
in Table 5.5-1 that when considered concurrently, may result in a cumulatively considerable 
impact. 

Standards of Significance 
The standards of significance and methodology used to determine cumulative impacts under the 
same environmental resource categories as the impacts of the Proposed Project are based on 
the standards of significance and methodology outlined in each of sub-chapter of Chapter 4, 
"Environmental Setting, Impacts, and Mitigation Measures." Please refer to these sub-chapters 
for more comprehensive information regarding the standards of significance and methodologies 
used to analyze impacts to particular environmental resource categories. 

Methodology 
Cumulative impacts were evaluated for the same environmental resource categories as the 
impacts of the Fish Habitat Flows and Water Rights Project from Chapter 4.0, “Environmental 
Setting, Impacts, and Mitigation Measures.” For each Fish Habitat Flows and Water Rights 
Project potential impact and mitigation measure, the cumulative impact analysis addresses 
whether a significant cumulative impact would occur (using the standards of significance in each 
sub-chapter of Chapter 3), and whether the Fish Habitat Flows and Water Rights Project’s 
contribution to a cumulative impact would be cumulatively considerable. As defined in CEQA 
Guidelines Section 15065(a)(3), "cumulatively considerable" means that the incremental effects 
of an individual project are significant when viewed in connection with the effects of past 
projects, the effects of other current projects, and the effects of probable future projects 
(identified in Section 5.5).CEQA Guidelines Section 15130(a)(3) indicate that a project's 
contribution is less than cumulatively considerable if the project is required to implement or fund 
its fair share of a mitigation measure or measures designed to alleviate the cumulative impact. 
When the effects of a past project are reflected in existing environmental conditions, and are 
necessarily included in the cumulative impact analysis as a result, a separate analysis of the 
effects of the past project is not required.9 Because the PVP is a past related project, which its 
effects are reflected in existing environmental conditions/baseline operational condition of the 
Proposed Project and in other related projects, it will not be analyzed in Section 5.7, 
“Cumulative Impacts and Mitigation Measures” of this chapter. The cumulative impact analysis 
only focused on potential adverse environmental impacts. The beneficial impacts of the Fish 
Habitat Flows and Water Rights Project and related projects identified in Chapter 5 are not 
analyzed in this chapter. 

The methodology used to assess the impacts of the Proposed Project in combination with 
related projects varies with the type of resource or impact being addressed. In some cases, the 
impacts have been determined by applying quantitative methods or reasoning; in other cases, a 

9 City of Long Beach v. Los Angeles Unified School Dist. (2009) 176 Cal.App.4th 889, 908-912. 
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more qualitative approach was used because quantitative methods or reasoning were not 
applicable or practical. 

Qualitative Cumulative Impact Assessment 
The qualitative analysis of cumulative impacts considers projects that are in the planning stage 
or are being discussed by various entities, but that have not been sufficiently defined to be 
considered “reasonably foreseeable” and quantifiable. Projects that are not yet quantifiable, but 
that could have an effect on various resources, are addressed qualitatively to provide as much 
information on potential cumulative impacts as possible. Cumulative impacts related to 
resources that are not dependent on hydrology, water surface elevation, or water quality or that 
are not effectively evaluated using hydrologic modeling, such as vegetation and wildlife, are 
evaluated qualitatively. 

Quantitative Cumulative Impact Assessment 
To quantitatively evaluate changes in hydrologic conditions that may be caused by projects, 
they must be well-defined and reasonably foreseeable. Therefore, only those projects that have 
been adequately defined (i.e., in recent project-level environmental documents or hydrologic 
modeling) and that have the potential to contribute to cumulative impacts are included in the 
quantitative assessment. This quantitative analysis focuses largely on water-related issues 
because the anticipated future cumulative conditions have been established through the 
hydrologic modeling process. To the extent possible, cumulative impacts related to resources 
such as hydrology, water quality, fisheries, aesthetics, recreation, and energy resources are 
evaluated quantitatively utilizing model output to provide an indication of the potential 
incremental contributions of the Proposed Project to cumulative impacts. However, to fully 
address cumulative impacts, these analyses also may be supplemented with an accompanying 
qualitative analysis. 

Many assumptions were incorporated into the models. These assumptions are summarized 
here, but are described in more detail in Appendix G. 

Baseline Condition 
The Baseline Condition modeled includes the hydrologic index and minimum instream flows 
required by the Water Agency’s water right permits and approved by the SWRCB’s Decision 
1610 and assumes that delivery curtailments required by the SWRCB under certain hydrologic 
conditions are met. The Baseline Condition also assumes that flows diverted from the Eel River 
into the Russian River via PG&E’s PVP are in accordance with the 2004 license issued by 
FERC for PG&E’s operation of PVP and are consistent with PVP operations from water years 
2006 to 2014. The Baseline Condition represents the operation of water supply releases from 
Lake Mendocino and Lake Sonoma from 2006 to 2014. The Water Agency’s water diversions 
are based on average water year 2009 to 2013 water diversions of 55,211 acre-feet per year 
(AFY) (51,588 AFY reported by the Water Agency and 3,623 AFY reported by Russian River 
customers). Water Agency diversions from 2009 to 2014 were selected as these years include 
the Water Agency and its contractors’ compliance with SB7x7 and meeting the required goals to 
reduce per capita water use 20 percent by the year 2020 with an interim goal of a 10 percent 
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reduction by 2015. The Baseline Condition assumes system losses not associated with Water 
Agency diversions to be consistent with the range of hydrologic conditions from 2002 to 2013. 

Proposed Project 
The Proposed Project incorporates the proposed Russian River Hydrologic Index, the 
accompanying minimum instream flow requirements, and full Water Agency water right demand 
of 75,000 AFY, as discussed in Chapter 3, “Background and Project Description.”  All other 
assumptions remain the same as in the Baseline Condition. 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
This scenario is the same as the Proposed Project scenario except that it is evaluated together 
with a future related project that assumes flows diverted by Pacific Gas and Electric Company 
from the Eel River into the East Branch of the Russian River through the Potter Valley Project 
tunnel will be ceased entirely. All other assumptions are consistent with the Proposed Project 
scenario. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952 
[Reasonably Foreseeable Project]) 
This scenario is the same as the Proposed Project scenario except that it is evaluated together 
with a reasonably foreseeable related project that assumes the operation of the Russian River 
Project in the future that incorporates an increased demand for the City of Ukiah in the Hopland 
model reach as discussed in and projected 2040 storage capacity for Lake Pillsbury, Lake 
Mendocino and Lake Sonoma; all other assumptions are consistent with the Proposed Project 
scenario. The City of Ukiah prepared a Draft EIR in 2013 which projects an annual demand of 
11,527 acre-feet by the year 2085. This is an increase of 8,442 acre-feet per year over the 2009 
to 2013 average demand used to quantify Baseline Conditions. To simulate the effects of this 
increased demand, model datasets were developed which increase the demand by 8,442 per 
year acre-feet for the Hopland model junction. See Appendix G for more information on the 
model assumption. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) [Reasonably Foreseeable Project]) 
This scenario is the same as the Proposed Project scenario except that it is evaluated together 
with a reasonably foreseeable related project that assumes the operation of the Russian River 
Project in the future that incorporates an increased Water Agency demand projected for the 
year 2040 as analyzed in the 2015 UWMP and projected 2040 storage capacity for Lake 
Pillsbury, Lake Mendocino and Lake Sonoma; all other assumptions are consistent with the 
Proposed Project scenario. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
This scenario is the same as the Proposed Project scenario except that it is evaluated together 
with No Pottery Valley Project, Ukiah Amendment of Water Right Permit 12952 and UWMP 
Future Water Rights Application with the SWRCB related projects. 
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5.7 Cumulative Impacts and Mitigation Measures 
Pursuant to CEQA Section 15130(a) (1), the discussion below provides rationale to explain why 
cumulative impacts are not considered significant when the combined cumulative impact 
associated with the Proposed Project’s incremental effect and the effects of other projects is not 
significant. Furthermore, the discussion below explains if the Proposed Project’s contribution to 
a significant cumulative impact will be rendered less than cumulatively considerable and thus is 
not significant. A project’s contribution is less than cumulatively considerable if the project is 
required to implement or fund its fair share of a mitigation measure or measures designed to 
alleviate the cumulative impact [CEQA Section 15130(a) (3)]. 

This discussion reflects the severity of the impacts and their likelihood of occurrence, but is 
developed at a lesser level of detail that the impact discussion provided in Chapter 4, 
“Environmental Setting, Impacts, and Mitigation Measures” [CEQA Guidelines Section 
15130(b)].The discussion is guided by standards of practicality and reasonableness, and 
focuses on the cumulative impact to which the identified other projects contribute rather than the 
attributes of other projects which do not contribute to the cumulative impact. 

The following cumulative impact analysis is organized by environmental resource categories, as 
presented in Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures.” The impact 
analysis focuses on the environmental resources categories and impact statements analyzed in 
Chapter 4, for which the Proposed Project and related projects could cause a potentially 
significant and/or less than significant impact, that when considered concurrently, may result in 
a cumulatively considerable impact. Where appropriate, additional measures are identified to 
mitigate potentially significant cumulative impacts. The analysis that concluded no impact for 
environmental resource categories in Chapter 4 are not discussed. The analysis also includes 
the geographic scope under each environmental category.  

5.7.1 Hydrology 

Geographic Scope 
The geographic scope of potential cumulative impacts on hydrology include the areas within 
which the Proposed Project could cause a significant and/or less than significant impact. As 
explained in Chapter 4.1, “Hydrology,” impacts to hydrology could occur in the Upper and Lower 
Russian River and in Dry Creek, and Lake Sonoma, and in the Russian River Estuary. The No 
Potter Valley Project, UWMP Future Water Rights Petition, and Amendment of Water Right 
Permit 12952 (Application 15704) for the City of Ukiah Draft Program Environmental Impact 
Report are the related projects within the geographic scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impacts on hydrology in the Upper and Lower 
Russian River, Dry Creek, in Lake Sonoma and in the Russian River Estuary in combination 
with the following related projects:  No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-46 



  

   
   

 

 

 
 

 

Cumulative Impacts 

Application with the SWRCB (Cumulative 3 Scenario), and the combined Cumulative 1, 2 and 3 
scenarios (Cumulative 4 Scenario). 

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, water 
supply storage in Lake Mendocino would be more reliable under the Proposed Project when 
compared to Baseline Conditions and the Proposed Project would maximize the occurrence of 
Schedule 1 minimum instream flows and minimize the occurrence of Schedule 5 flows. 
Schedule 1 reflects the highest flows and wettest conditions, while Schedule 5 reflects the 
lowest flows and the driest conditions. The results of the Proposed Project and No PVP 
scenarios demonstrate that there would be a significant change in reservoir reliability under the 
no PVP scenario. The changes in cumulative inflow into and storage condition in Lake 
Mendocino under the No PVP scenario would result in a large increase in the frequency of 
occurrence of drier flow schedules (Schedules 3, 4, and 5) when compared to the Proposed 
Project. Under the Proposed Project, Schedules 3, 4, and 5 would occur approximately 6, 4, and 
1 percent of the time under historical hydrology. Under the No PVP scenario, Schedules 3, 4, 
and 5 would occur approximately 11, 32, and 17 percent of the time under historical hydrology. 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore no cumulative analysis will be conducted for construction related impacts to 
hydrology. 

The analysis on the potential cumulative impacts on hydrology focuses on the change in water 
levels in the Russian River watershed that would occur under the Proposed Project in 
combination with individual related projects. Modeling using historical hydrology data (described 
below) was used to simulate water surface elevations in Lake Sonoma and stage downstream 
of the reservoirs in the Upper Russian River, Dry Creek, and the Lower Russian River, and the 
corresponding changes that would occur under Proposed Project and the Cumulative 1, 2, 3 
and 4 scenarios. Modeled projected changes in reservoir water surface elevations and monthly 
instream flows under the Proposed Project were then compared to the Cumulative 1, 2, 3 and 4 
scenarios to evaluate potential cumulative impacts on hydrology. If a cumulative scenario 
resulted in a substantial decrease in the river stage (in the Upper and Lower Reach of the 
Russian River, or Dry Creek) below that of the Proposed Project, the impact to groundwater was 
considered a cumulatively significant impact. If a cumulative scenario resulted in an increase in 
stage above that of the Proposed Project, there would be no impact on groundwater and it 
would not be cumulatively considerable. If a cumulative scenario resulted in a substantial 
change (increase or decrease) in the river stage (in the Upper and Lower Reach of the Russian 
River, or Dry Creek) or decrease in the water surface elevation (in Lake Sonoma) below that of 
the Proposed Project, the impact to hydrology was considered a cumulatively significant impact. 
If a cumulative scenario resulted in an increase in water surface elevation in Lake Sonoma 
above that of the Proposed Project, there would be no impact on hydrology and it would not be 
cumulatively considerable. If a cumulative scenario resulted in an increase in the elevated water 
levels (Russian River Estuary) above that of the Proposed Project, the impact to hydrology was 
considered a cumulatively significant impact.  
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Cumulative Impacts 

To qualitative analysis was conducted to assess whether the Proposed Project would contribute 
to a cumulatively considerable hydrologic impact associated with contributing to inundation by 
seiche, tsunami, or mudflow in the Russian River Estuary. The assessment qualitatively 
compared conditions under the Proposed Project to the Cumulative 1, 2, 3 and 4 scenarios. 

The assessment of whether the Proposed Project would contribute to cumulatively considerable 
impacts associated with potential changes to groundwater and surface water conditions 
(including erosion and flooding hazards) relied on a qualitative evaluation that compared 
conditions under the Proposed Project to the Cumulative 1, 2, 3 and 4 scenarios. The qualitative 
evaluation relied on a quantitative hydrologic model, the Russian River ResSim model, that 
used 104 years (1910 to 2013) of estimated unimpaired hydrology to analyze potential impacts 
(detailed in Appendix G). The model estimated daily flows for the 104 years of record at nodes 
along the Upper Russian River, Dry Creek, and the Lower Russian River, then calculated 
exceedance probability, which is the probability that an event (a particular flow, in this case) will 
be exceeded during a one-year period. Exceedance probabilities estimated by the model range 
from 0.99 to 0.01, where the lowest flow would be exceeded in 99 percent of all years (0.99 
exceedance probability) and the highest flow would be exceeded in 1 percent of all years (0.01 
exceedance probability). The analysis assigned modeled instream flow results to exceedance 
probabilities to describe flow occurring during different conditions, with 0.99 exceedance 
simulating the driest condition and 0.05 exceedance simulating the wettest condition (Table 
5.7.1-1, Table 5.7.1-2 and Table 5.7.1-3).  

The model results were compared against stage-discharge rating curves to evaluate stage and 
water surface elevation change to analyze effects on groundwater levels and to determine 
potential effects on erosion by exposure of streambanks or shoreline. Estimates of stage came 
from the latest stage-discharge rating curves at USGS gages within the project reaches (rating 
curves retrieved June 8, 2016 from USGS 2016a, b, c, d, e, and f): 

 Upper Russian River 
o Russian River near Hopland (USGS gage # 11461000) 
o Russian River near Cloverdale (USGS gage # 11462080) 
o Russian River near Healdsburg (USGS gage # 11464000) 


 Dry Creek
	
o Dry Creek near Geyserville (USGS gage # 11465200) 
o Dry Creek near Healdsburg (Dry Creek mouth) (USGS gage # 11465350) 


 Lower Russian River 

o Russian River near Guerneville (Hacienda Bridge) (USGS gage # 11467000) 

The model calculated stage for a smaller set of nodes than for instream flow, which used unique 
points as well as selected USGS gage locations. 
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Cumulative Impacts 

Table 5.7.1-1. Estimated discharge cubic feet per second (cfs) at various flow exceedances at nodes in the Upper Russian 
River under the Proposed Project (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 

0.99 Coyote Valley Dam 28 26 26 26 26 26 27 27 41 109 123 109 
Forks 68 75 75 75 75 75 75 56 61 105 118 111 
Hopland 54 79 79 94 86 87 79 53 54 69 77 84 
Cloverdale 55 80 80 100 111 116 85 54 54 64 67 76 
Healdsburg 45 79 81 113 137 176 99 54 45 45 45 45 

0.95 
Coyote Valley Dam 88 26 26 26 26 26 27 27 75 124 142 130 
Forks 96 84 105 106 110 110 105 72 90 123 137 128 
Hopland 76 82 110 114 151 144 117 74 72 86 96 95 
Cloverdale 74 89 120 128 201 194 136 75 64 78 84 89 
Healdsburg 54 106 128 153 309 312 183 84 54 54 54 54 

0.9 
Coyote Valley Dam 106 36 26 26 66 26 27 34 86 132 158 149 
Forks 114 105 110 110 171 110 110 90 98 133 153 146 
Hopland 102 114 114 126 242 173 129 94 84 100 113 111 
Cloverdale 98 117 124 155 325 240 161 98 79 95 103 107 
Healdsburg 74 120 137 210 474 396 235 117 74 74 74 74 

0.75 
Coyote Valley Dam 132 95 77 93 203 27 30 62 103 148 172 171 
Forks 133 110 110 217 312 110 110 99 110 146 168 167 
Hopland 115 114 124 289 455 230 156 104 106 114 129 134 
Cloverdale 116 124 152 371 604 352 216 122 104 114 122 128 
Healdsburg 114 135 195 543 959 638 341 152 113 94 94 94 

0.5 
Coyote Valley Dam 152 110 110 241 307 27 48 80 122 166 185 183 
Forks 150 114 238 460 555 183 110 110 128 163 180 179 
Hopland 129 132 327 702 891 401 202 118 114 125 136 145 
Cloverdale 125 150 439 1000 1270 666 306 147 119 120 126 136 
Healdsburg 114 176 672 1668 2103 1245 536 207 121 114 114 114 

0.05 
Coyote Valley Dam 815 294 1801 2001 2001 592 98 114 167 194 217 212 
Forks 814 763 3115 3815 3616 1952 513 171 170 190 212 208 
Hopland 790 1261 4990 6578 6372 3290 1150 290 157 148 168 171 
Cloverdale 786 1847 6937 9083 8698 4922 1829 448 194 140 151 158 
Healdsburg 775 2915 10706 13804 13702 7872 3383 811 280 130 114 114 
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Cumulative Impacts 

Table 5.7.1-2. Estimated discharge cubic feet per second (cfs) at various flow exceedances at nodes in Dry Creek under 
the Proposed Project (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 

0.99 
Warm Springs Dam 70 75 75 75 75 75 70 70 70 70 100 72 
Dry Cr at Geyserville 72 78 79 78 78 81 76 74 73 75 101 78 
Dry Creek Mouth 57 82 82 82 82 92 84 79 62 68 87 81 

0.95 
Warm Springs Dam 82 75 75 75 75 75 70 70 70 71 109 103 
Dry Cr at Geyserville 87 92 90 79 81 86 80 75 74 79 109 104 
Dry Creek Mouth 73 108 112 85 92 104 91 83 67 74 94 89 

0.9 
Warm Springs Dam 92 105 78 75 75 75 70 70 70 86 113 108 
Dry Cr at Geyserville 93 107 108 81 87 89 82 76 75 89 114 108 
Dry Creek Mouth 78 112 112 91 108 113 96 86 69 80 99 94 

0.75 
Warm Springs Dam 105 105 105 75 75 75 75 70 70 103 119 114 
Dry Cr at Geyserville 107 109 110 90 132 125 89 78 77 105 120 115 
Dry Creek Mouth 92 112 117 112 190 180 113 91 74 92 106 99 

0.50 
Warm Springs Dam 125 105 105 75 154 184 102 70 79 115 128 122 
Dry Cr at Geyserville 128 111 125 179 314 255 133 83 87 116 128 122 
Dry Creek Mouth 112 114 160 300 507 371 184 103 84 103 114 108 

0.05 
Warm Springs Dam 157 119 1075 2000 2000 2000 586 189 150 167 176 170 
Dry Cr at Geyserville 159 225 1952 3287 3643 2421 758 238 152 168 176 171 
Dry Creek Mouth 149 460 2900 5100 5130 3204 1112 330 140 153 161 156 
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Cumulative Impacts 

Table 5.7.1-3. Estimated discharge cubic feet per second (cfs) at various flow exceedances at nodes in the Lower Russian 
River under the Proposed Project (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 

0.99 Russian R at Dry C 164 181 184 200 222 274 181 169 172 190 199 187 
Hacienda Bridge 64 99 149 149 149 238 108 64 64 64 64 64 

0.95 Russian R at Dry C 185 230 240 239 429 425 279 191 185 196 206 199 
Hacienda Bridge 84 149 163 203 426 419 221 84 84 84 84 84 

0.90 Russian R at Dry C 190 235 250 303 576 519 337 201 189 198 210 204 
Hacienda Bridge 84 149 176 300 633 545 295 104 84 84 84 84 

0.75 Russian R at Dry C 198 247 315 669 1160 841 460 240 197 205 217 211 
Hacienda Bridge 84 168 282 740 1368 986 465 153 84 84 84 84 

0.50 Russian R at Dry C 233 289 852 1969 2686 1621 748 307 205 212 224 217 
Hacienda Bridge 149 232 1000 2492 3466 2133 848 246 87 84 84 84 

0.05 Russian R at Dry C 886 3354 13282 18135 18152 10908 4356 1129 382 230 237 236 
Hacienda Bridge 797 3942 15122 21825 22086 13811 6206 1336 353 90 84 84 
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Existing conditions reflect the impacts of past projects. The standards of significance for impacts 
on hydrology are described in Chapter 4.1, “Hydrology,” under “Methodology and Significance 
Criteria.” These standards also apply to the significance of cumulative impacts on hydrology 

The cumulative impact discussion follows the impact statements 4.1-1, 4,1-2, 4.1-3, and 4.1-5, 
analyzed in Chapter 4.1, “Hydrology,” Section “Impacts, and Mitigation Measures,” and focuses 
on the hydrologic resources for which the Proposed Project and related projects could cause a 
potentially significant and/or less than significant impact, that when considered concurrently, 
may result in a cumulatively considerable impact. 

Impact 5.7.1-1. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level in the Upper Russian River in 
combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, instream flow in the Upper Russian River would be lower 
than the Proposed Project during nearly all months, at all exceedances, and all nodes (Table 
5.7.1-4). 

A comparison of stage at USGS gage sites along the Upper Russian River using modeled flow 
results and the most recent rating curves (USGS 2016a, b, c), shows stage would be lower 
under the Cumulative 1 Scenario than under the Proposed Project during months when 
unimpaired flow is typically declining and main stem flows are becoming dominated by reservoir 
releases (June through October; Table 5.7.1-5). The greatest differences would occur at 
Hopland and Cloverdale at the 0.50, 0.75, 0.90, 0.95, and 0.99 exceedances, up to 0.6 feet 
(approximately 7 inches), but generally less than 0.3 feet (approximately 4 inches). The 
decreases in stage could be substantial as flow would already be lower than the Proposed 
Project across nearly all months, all exceedances, and all nodes (Table 5.7.1-4). During wetter 
conditions (the 0.05 exceedance) stage decreases would be less than other exceedances from 
June through September, but greater than all other exceedances in October. The greatest stage 
decreases occur in October during the 0.05 exceedance (1.2 to 2.9 feet), substantially greater 
than any other month or exceedance. Under the Cumulative 1 Scenario, these decreases in 
stage at Hopland are substantial and would likely decrease groundwater table elevation and the 
impact on hydrology would be cumulatively significant and unavoidable and no mitigation is 
available. 
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Cumulative Impacts 

Table 5.7.1-4. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 1 Scenario in the Upper Russian River. Positive percent indicates increase over Proposed Project Conditions 
(shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change (no shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
1 Scenario 

0.99 
Coyote Valley Dam 0% 0% 0% 0% 0% 0% 0% 0% -29% -49% -24% -73% 

Forks -42% -60% -60% -51% -50% -24% -42% -29% -46% -41% -24% -57% 

Hopland -24% -43% -43% -52% -48% -18% -43% -15% -17% -35% -26% -46% 

Cloverdale -18% -43% -42% -48% -53% -11% -35% -17% -17% -30% -24% -41% 

Healdsburg 0% -43% -43% -40% -46% -2% -24% -17% 0% -1% 0% -14% 

0.95 
Coyote Valley Dam -67% 0% 0% -2% -1% 0% 0% 0% -53% -29% -20% -21% 

Forks -41% -61% -66% -59% -32% -28% -29% -30% -44% -30% -21% -21% 

Hopland -41% -45% -59% -58% -18% -7% -26% -39% -38% -37% -31% -23% 

Cloverdale -38% -46% -57% -49% -13% -6% -21% -28% -29% -35% -32% -26% 

Healdsburg -17% -55% -52% -35% -14% -2% -14% -24% -17% -17% -17% -17% 

0.90 
Coyote Valley Dam -46% -28% 0% -2% -61% 0% 0% -21% -46% -26% -25% -26% 

Forks -46% -65% -64% -51% -39% -5% -32% -43% -43% -28% -26% -27% 

Hopland -55% -61% -61% -37% -32% -5% -21% -43% -44% -39% -35% -31% 

Cloverdale -50% -58% -56% -34% -26% -2% -14% -37% -39% -40% -37% -37% 

Healdsburg -39% -55% -50% -24% -18% -2% -8% -29% -39% -39% -39% -39% 

0.75 
Coyote Valley Dam -44% -72% -67% -72% -87% 0% -3% -48% -36% -23% -26% -28% 

Forks -43% -62% -54% -49% -51% 0% -15% -37% -32% -25% -27% -29% 

Hopland -51% -61% -47% -37% -35% -1% -9% -39% -45% -35% -36% -36% 

Cloverdale -52% -56% -35% -29% -25% -1% -6% -31% -45% -41% -40% -39% 

Healdsburg -61% -51% -30% -20% -17% -2% -3% -20% -52% -52% -52% -52% 

0.50 Coyote Valley Dam -39% -66% -76% -89% -73% 0% -37% -33% -25% -24% -25% -25% 

Forks -39% -34% -53% -40% -32% -1% 0% -18% -22% -25% -26% -25% 

Hopland -47% -40% -34% -25% -21% 0% -2% -14% -33% -33% -31% -34% 

Cloverdale -48% -41% -24% -16% -15% 0% -2% -13% -34% -36% -34% -36% 

Healdsburg -32% -34% -9% -10% -8% -3% 0% -4% -12% -18% -18% -35% 

0.05 
Coyote Valley Dam -80% -63% -78% 0% 0% -44% -13% -15% -15% -12% -13% -13% 

Forks -80% -31% -22% -11% -6% -18% -3% -17% -14% -12% -14% -14% 

Hopland -83% -23% -15% -5% -5% -8% -1% -7% -16% -13% -14% -16% 

Cloverdale -84% -13% -11% -5% -2% -4% -1% -5% -15% -12% -11% -14% 

Healdsburg -85% -11% -7% -2% -2% -3% -1% -3% -12% -4% 0% 0% 
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Cumulative Impacts 

Table 5.7.1-5. Estimated stage (feet) at various flow exceedances at gages in the Upper Russian River under Proposed 
Project Conditions (left panel of table) and difference under Cumulative 1 Scenario (decreases in stage (feet) indicated by 
negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node1 Proposed Project Cumulative 1 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 
Hopland 0.0 0.1 0.0 0.0 0.1 -0.5 -0.5 -0.3 -0.5 -0.6 
Cloverdale 1.8 1.9 1.9 2.0 1.8 -0.1 -0.2 -0.1 -0.3 -0.1 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.95 
Hopland 0.1 0.1 0.2 0.1 0.1 -0.5 -0.4 -0.3 -0.2 -0.6 
Cloverdale 1.9 2.0 2.1 2.1 2.0 -0.2 -0.3 -0.3 -0.2 -0.3 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.90 
Hopland 0.1 0.1 0.2 0.2 0.2 -0.5 -0.4 -0.3 -0.3 -0.6 
Cloverdale 2.1 2.2 2.3 2.3 2.2 -0.3 -0.4 -0.4 -0.3 -0.5 
Healdsburg 1.1 1.1 1.1 1.1 1.1 -0.1 -0.1 -0.1 -0.1 -0.1 

0.75 
Hopland 0.2 0.2 0.3 0.4 0.2 -0.5 -0.3 -0.4 -0.4 -0.5 
Cloverdale 2.3 2.4 2.4 2.5 2.4 -0.4 -0.4 -0.4 -0.4 -0.5 
Healdsburg 1.2 1.2 1.2 1.2 1.3 -0.2 -0.2 -0.2 -0.2 -0.3 

0.50 
Hopland 0.2 0.3 0.4 0.4 0.3 -0.3 -0.3 -0.3 -0.4 -0.5 
Cloverdale 2.4 2.4 2.4 2.5 2.4 -0.3 -0.4 -0.4 -0.4 -0.5 
Healdsburg 1.3 1.3 1.3 1.3 1.3 -0.1 -0.2 -0.2 -0.2 -0.2 

0.05 
Hopland 0.5 0.4 0.6 0.6 3.2 -0.2 -0.1 -0.2 -0.2 -2.9 
Cloverdale 2.8 2.5 2.6 2.7 4.5 -0.1 -0.1 -0.1 -0.2 -2.0 
Healdsburg 1.6 1.3 1.3 1.3 2.5 -0.1 0.0 0.0 0.0 -1.2 

1The rating curve at the Hopland USGS gage begins at -1.5 feet. As such, application of the rating curve yields negative values at depths less than 1.5 feet. These negative values 
do not indicate or suggest drying of the Upper Russian River. 
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Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, instream flow in the Upper Russian River would be higher 
than the Proposed Project from June through September at the Coyote Valley Dam and Forks 
nodes across all exceedances, and through October and November at the 0.75 and 0.50 
exceedances, respectively (Table 5.7.1-6). Discharge would be equal to or lower than the 
Proposed Project at all nodes during all other months across all exceedances. 

A comparison of stage at USGS gage sites along the Upper Russian River using modeled flow 
results and the most recent rating curves (USGS 2016a, b, c), shows stage would be the same 
or lower under the Cumulative 2 Scenario than under the Proposed Project during months when 
unimpaired flow is typically declining and main stem flows are becoming dominated by reservoir 
releases (June through October; Table 5.7.1-7). The greatest differences would occur at 
Hopland and Cloverdale at the 0.90, 0.95, and 0.99 exceedances, up to 0.6 feet (approximately 
7 inches), but generally less than 0.2 feet (approximately 2 inches). This decrease in stage may 
slightly decrease groundwater table elevation, but groundwater moves much more slowly 
through its medium than surface water, and groundwater elevation changes are more gradual 
than surface water changes. The amplitude of fluctuations would likely be greatest near the 
surface water connection with typical seasonal fluctuations in the Russian River ranging from 5 
feet to10 feet. As these seasonal fluctuations far exceed the potential stage change under the 
Cumulative 2 Scenario, the effect on the groundwater table elevation in the Upper Russian 
River would be cumulatively less than significant with no mitigation required.  

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, instream flow in the Upper Russian River would be lower 
than the Proposed Project across nearly all months, all exceedances, and all nodes (Table 
5.7.1-8). Flow would be the same or higher from April through June, and during December and 
January, at the Forks, Hopland, and Cloverdale nodes during wetter flow conditions (0.05 
exceedance). 

A comparison of stage at USGS gage sites along the Upper Russian River using modeled flow 
results and the most recent rating curve (USGS 2016a, b, c), shows stage would be the same or 
lower under the Cumulative 3 Scenario than under the Proposed Project during months when 
unimpaired flow is typically declining and main stem flows are becoming dominated by reservoir 
releases (June through October; Table 5.7.1-9). The greatest differences would occur at 
Hopland and Cloverdale at the 0.90, 0.95, and 0.99 exceedances, up to 0.4 feet (approximately 
5 inches), but generally less than 0.1 foot (approximately 1 inch). This decrease in stage may 
slightly decrease groundwater table elevation, but groundwater moves much more slowly 
through its medium than surface water, and groundwater elevation changes are more gradual 
than surface water changes. The amplitude of fluctuations would likely be greatest near the 
surface water connection with typical seasonal fluctuations in the Russian River ranging from 5 
feet to10 feet. As these seasonal fluctuations far exceed the potential stage change under the 
Cumulative 3 Scenario, the effect on the groundwater table elevation in the Upper Russian 
River would be cumulatively less than significant with no mitigation required. 
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Cumulative Impacts 

Table 5.7.1-6. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 2 Scenario in the Upper Russian River. Positive percent indicates increase over Proposed Project Conditions 
(shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change (no shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
2 Scenario 

0.99 
Coyote Valley Dam 0% 0% 0% 0% 0% 0% 0% 0% 4% 6% 11% 5% 

Forks -23% -38% -33% 0% 0% -6% 0% 9% 20% 9% 12% 3% 

Hopland -31% -43% -43% -8% -8% -11% 0% -8% -17% -12% -5% -12% 

Cloverdale -18% -41% -42% 0% -24% -8% -2% 0% -15% -13% -3% -12% 

Healdsburg 0% -43% -42% -5% -16% -2% 0% 0% 0% 0% 0% 0% 

0.95 
Coyote Valley Dam -9% 0% 0% -2% 0% 0% 0% 0% 9% 11% 6% 8% 

Forks -2% -6% -29% -1% -3% -5% -12% 4% 5% 9% 7% 8% 

Hopland -16% -4% -26% 0% -7% -6% -7% 0% -6% -10% -8% -6% 

Cloverdale -13% -7% -20% -1% -6% -4% -6% 0% -8% -7% -5% -5% 

Healdsburg 0% -12% -7% -3% -4% -2% -4% 0% -1% 0% 0% 0% 

0.90 
Coyote Valley Dam -2% -28% 0% 0% -61% 0% 0% -18% 9% 10% 3% 4% 

Forks -6% -11% -5% 0% -24% 0% -5% -3% 10% 9% 3% 4% 

Hopland -26% -14% -4% -6% -15% -5% -8% -21% -12% -13% -15% -9% 

Cloverdale -26% -4% -5% -4% -8% -3% -7% -10% -7% -16% -17% -12% 

Healdsburg -27% -5% -5% -4% -6% -2% -4% -5% 0% 0% -27% -27% 

0.75 
Coyote Valley Dam 3% -13% -34% -10% -27% 0% 0% -1% 12% 10% 8% 6% 

Forks 3% 0% 0% -3% -8% 0% 0% 4% 12% 10% 9% 6% 

Hopland -1% 0% -8% -7% -8% -3% -6% -9% -10% 0% -3% -6% 

Cloverdale -3% -4% -9% -5% -4% -3% -4% -9% -8% -4% -5% -9% 

Healdsburg -18% -6% -8% -2% -2% -3% -3% -4% -17% 0% 0% 0% 

0.50 Coyote Valley Dam 3% 1% 0% -7% -7% 0% -2% 4% 9% 9% 9% 7% 

Forks 4% 4% -6% -3% -4% -1% 0% 0% 9% 9% 9% 7% 

Hopland -5% -14% -6% -3% -4% -2% -4% -3% 0% -2% -1% -1% 

Cloverdale -3% -15% -5% -1% -3% -1% -3% -7% -2% -1% -1% -1% 

Healdsburg 0% -8% -1% -1% 0% -2% -1% -5% -2% 0% 0% 0% 

0.05 
Coyote Valley Dam -5% -24% -15% 0% 0% -12% 2% 7% 5% 9% 4% 7% 

Forks -5% -13% -2% 0% 0% -2% 2% 6% 5% 9% 4% 7% 

Hopland -8% -11% -2% 0% 0% -2% 1% -2% -10% -1% -5% -2% 

Cloverdale -8% -6% -1% 0% 0% 0% 0% -2% -10% 0% -2% -1% 

Healdsburg -8% -4% -1% 0% 0% 0% 0% -1% -7% 0% 0% 0% 

Fish Habitat Flows Draft EIR 
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Cumulative Impacts 

Table 5.7.1-7. Estimated stage (feet) at various flow exceedances at gages in the Upper Russian River under Proposed 
Project Conditions (left panel of table) and difference under Cumulative 2 Scenario (decreases in stage (feet) indicated by 
negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node1 Proposed Project Cumulative 2 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 
Hopland 0.0 0.1 0.0 0.0 0.1 -0.5 -0.3 -0.1 -0.2 -0.6 
Cloverdale 1.8 1.9 1.9 2.0 1.8 -0.1 -0.1 0.0 -0.1 0.0 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.95 
Hopland 0.1 0.1 0.2 0.1 0.1 -0.2 -0.2 -0.1 -0.1 -0.4 
Cloverdale 1.9 2.0 2.1 2.1 2.0 -0.1 -0.1 0.0 0.0 -0.1 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.90 
Hopland 0.1 0.1 0.2 0.2 0.2 -0.2 -0.2 -0.2 -0.1 -0.3 
Cloverdale 2.1 2.2 2.3 2.3 2.2 -0.1 -0.1 -0.2 -0.1 -0.2 
Healdsburg 1.1 1.1 1.1 1.1 1.1 0.0 0.0 -0.1 -0.1 -0.1 

0.75 
Hopland 0.2 0.2 0.3 0.4 0.2 -0.1 0.0 0.0 -0.1 0.0 
Cloverdale 2.3 2.4 2.4 2.5 2.4 -0.1 0.0 0.0 -0.1 0.0 
Healdsburg 1.2 1.2 1.2 1.2 1.3 -0.1 0.0 0.0 0.0 -0.1 

0.50 
Hopland 0.2 0.3 0.4 0.4 0.3 0.0 0.0 0.0 0.0 -0.1 
Cloverdale 2.4 2.4 2.4 2.5 2.4 0.0 0.0 0.0 0.0 0.0 
Healdsburg 1.3 1.3 1.3 1.3 1.3 0.0 0.0 0.0 0.0 0.0 

0.05 
Hopland 0.5 0.4 0.6 0.6 3.2 -0.1 0.0 -0.1 0.0 -0.2 
Cloverdale 2.8 2.5 2.6 2.7 4.5 -0.1 0.0 0.0 0.0 -0.1 
Healdsburg 1.6 1.3 1.3 1.3 2.5 0.0 0.0 0.0 0.0 -0.1 

1The rating curve at the Hopland USGS gage begins at -1.5 feet. As such, application of the rating curve yields negative values at depths less than 1.5 feet. These negative values 
do not indicate or suggest drying of the Upper Russian River. 
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Cumulative Impacts 

Table 5.7.1-8. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 3 Scenario in the Upper Russian River. Positive percent indicates increase over Proposed Project Conditions 
(shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change (no shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
3 Scenario 

0.99 
Coyote Valley Dam 0% 0% 0% 0% 0% 0% 0% 0% -19% -5% 0% -10% 

Forks -1% -5% 0% 0% 0% -6% 0% -3% -4% -4% 0% -10% 

Hopland 0% 0% 0% -1% -7% -6% 0% -6% -13% 0% 0% -11% 

Cloverdale 0% 1% 0% 0% -22% -3% 0% 0% -14% 0% 0% 0% 

Healdsburg 0% 0% 0% 0% -12% 0% 0% 0% 0% 0% 0% 0% 

0.95 
Coyote Valley Dam -1% 0% 0% -1% 0% 0% 0% 0% -8% -4% -4% -2% 

Forks -2% -6% 0% -1% -5% -5% -15% -2% -12% -5% -4% -2% 

Hopland -2% 0% -1% 0% -2% -2% -2% 0% -4% -8% -5% -1% 

Cloverdale -5% 0% -2% 0% -2% 0% -2% 0% -3% -4% -2% -2% 

Healdsburg 0% 0% -1% 0% -2% 0% -1% 0% -1% 0% 0% 0% 

0.90 
Coyote Valley Dam -4% -28% 0% 0% -36% 0% 0% -18% -5% -3% -7% -5% 

Forks -4% 0% -5% 0% -19% 0% -5% -15% -6% -3% -7% -5% 

Hopland -8% -4% 0% -1% -9% -1% -2% -21% -11% -12% -12% -6% 

Cloverdale -4% -1% 0% 0% -5% 0% -2% -9% -7% -15% -16% -11% 

Healdsburg 0% -3% -1% -1% -3% 0% -1% -5% 0% 0% 0% 0% 

0.75 
Coyote Valley Dam -2% -7% -9% -4% -13% 0% 0% -6% -2% -3% -2% -1% 

Forks -2% 0% 0% -2% -7% 0% 0% -9% 0% -2% -2% -1% 

Hopland -1% 0% -1% -3% -6% 0% -1% -9% -8% 0% -1% -2% 

Cloverdale -1% -2% -3% -2% -3% -1% 0% -6% -8% -3% -1% -2% 

Healdsburg -4% -3% -2% 0% -1% -1% -1% -3% -17% 0% 0% 0% 

0.50 Coyote Valley Dam -1% -2% -3% -3% -6% 0% -2% -3% -1% -2% -1% -1% 

Forks -1% -3% -3% -2% -4% -1% 0% 0% -1% -2% -1% -1% 

Hopland -1% -8% -3% -1% -3% 0% 0% -2% 0% -2% 0% 0% 

Cloverdale -1% -11% -2% 0% -2% 0% 0% -2% -2% -1% -1% 0% 

Healdsburg 0% -9% -2% -1% 0% -1% 0% -1% -3% 0% 0% 0% 

0.05 
Coyote Valley Dam -4% -11% -8% 0% 0% -11% 0% -2% -2% -1% 0% 0% 

Forks -4% -3% 0% 1% 0% -2% 2% 6% -1% -1% -1% 0% 

Hopland -5% -7% -1% 1% 0% -1% 1% 2% 2% -1% -2% -1% 

Cloverdale -5% -1% 1% 0% 0% 0% 0% 1% 1% 0% -2% 0% 

Healdsburg -5% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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Cumulative Impacts 

Table 5.7.1-9. Estimated stage (feet) at various flow exceedances at gages in the Upper Russian River under Proposed 
Project Conditions (left panel of table) and difference under Cumulative 3 Scenario (decreases in stage (feet) indicated by 
negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node1 Proposed Project Cumulative 3 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 
Hopland 0.0 0.1 0.0 0.0 0.1 -0.4 -0.2 -0.1 -0.2 -0.4 
Cloverdale 1.8 1.9 1.9 2.0 1.8 -0.1 0.0 0.0 0.0 0.0 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.95 
Hopland 0.1 0.1 0.2 0.1 0.1 -0.2 -0.2 -0.1 -0.1 -0.3 
Cloverdale 1.9 2.0 2.1 2.1 2.0 0.0 0.0 0.0 0.0 0.0 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.90 
Hopland 0.1 0.1 0.2 0.2 0.2 -0.2 -0.1 -0.1 -0.1 -0.2 
Cloverdale 2.1 2.2 2.3 2.3 2.2 -0.1 -0.1 -0.1 -0.1 0.0 
Healdsburg 1.1 1.1 1.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 

0.75 
Hopland 0.2 0.2 0.3 0.4 0.2 -0.1 0.0 0.0 0.0 0.0 
Cloverdale 2.3 2.4 2.4 2.5 2.4 -0.1 0.0 0.0 0.0 0.0 
Healdsburg 1.2 1.2 1.2 1.2 1.3 -0.1 0.0 0.0 0.0 0.0 

0.50 
Hopland 0.2 0.3 0.4 0.4 0.3 0.0 0.0 0.0 0.0 0.0 
Cloverdale 2.4 2.4 2.4 2.5 2.4 0.0 0.0 0.0 0.0 0.0 
Healdsburg 1.3 1.3 1.3 1.3 1.3 0.0 0.0 0.0 0.0 0.0 

0.05 
Hopland 0.5 0.4 0.6 0.6 3.2 0.0 0.0 0.0 0.0 -0.1 
Cloverdale 2.8 2.5 2.6 2.7 4.5 0.0 0.0 0.0 0.0 -0.1 
Healdsburg 1.6 1.3 1.3 1.3 2.5 0.0 0.0 0.0 0.0 -0.1 

1The rating curve at the Hopland USGS gage begins at -1.5 feet. As such, application of the rating curve yields negative values at depths less than 1.5 feet. These negative values 
do not indicate or suggest drying of the Upper Russian River. 
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Cumulative Impacts 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario, instream flow in the Upper Russian River would be lower 
than the Proposed Project during nearly all months, all exceedances, and all nodes (Table 
5.7.1-10). 

A comparison of stage at USGS gage sites along the Upper Russian River using modeled flow 
results and the most recent rating curves (USGS 2016a, b, c), shows stage would be lower 
under the Cumulative 4 Scenario than under the Proposed Project during months when 
unimpaired flow is typically declining and main stem flows are becoming dominated by reservoir 
releases (June through October; Table 5.7.1-11). The greatest differences would occur at 
Hopland and Cloverdale, up to 1.5 feet. The decreases in stage at Hopland could be substantial 
as flow would already be lower than the Proposed Project across nearly all months, all 
exceedances, and all nodes (Table 5.7.1-10). During wetter conditions (the 0.05 exceedance) 
stage decreases would be less than other exceedances from June through September, but 
greater than all other exceedances in October. The greatest stage decreases occur in October 
during the 0.05 exceedance (1.2 to 2.9 feet), substantially greater than any other month or 
exceedance. Under the Cumulative 4 Scenario, these decreases in stage at Hopland are 
substantial and would likely decrease groundwater table elevation and the impact on hydrology 
would be cumulatively significant and unavoidable and no mitigation is available. 
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Cumulative Impacts 

Table 5.7.1-10. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 4 Scenario in the Upper Russian River. Positive percent indicates increase over Proposed Project Conditions 
(shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change (no shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
4 Scenario 

0.99 
Coyote Valley Dam -93% -75% -62% 0% 0% 0% 0% 0% -29% -39% -9% -99% 

Forks -98% -93% -88% -54% -48% -25% -41% -20% -30% -29% -8% -99% 

Hopland -98% -94% -88% -52% -48% -30% -43% -16% -17% -35% -26% -99% 

Cloverdale -100% -100% -78% -50% -55% -20% -40% -17% -17% -30% -25% -100% 

Healdsburg -100% -100% -67% -51% -49% -5% -32% -17% -1% -1% -1% -100% 

0.95 
Coyote Valley Dam -97% -45% 0% -2% -1% 0% 0% 0% -39% -18% -8% -27% 

Forks -95% -86% -63% -57% -32% -28% -29% -23% -30% -20% -9% -24% 

Hopland -92% -86% -59% -61% -23% -12% -32% -39% -38% -40% -32% -44% 

Cloverdale -93% -78% -58% -52% -17% -9% -26% -28% -29% -36% -33% -37% 

Healdsburg -100% -71% -56% -38% -16% -5% -17% -24% -17% -17% -17% -17% 

0.90 
Coyote Valley Dam -74% -28% 0% -2% -61% 0% 0% -21% -31% -14% -14% -16% 

Forks -44% -66% -60% -51% -39% -5% -32% -33% -28% -16% -15% -17% 

Hopland -56% -61% -61% -43% -34% -9% -28% -43% -46% -41% -40% -32% 

Cloverdale -54% -60% -57% -35% -29% -5% -20% -37% -41% -43% -44% -37% 

Healdsburg -39% -62% -51% -28% -19% -4% -12% -29% -39% -39% -39% -39% 

0.75 
Coyote Valley Dam -40% -72% -67% -72% -87% 0% -10% -40% -25% -12% -17% -20% 

Forks -38% -58% -53% -49% -53% 0% -15% -29% -22% -13% -18% -21% 

Hopland -55% -61% -55% -39% -37% -4% -14% -48% -49% -37% -38% -38% 

Cloverdale -55% -58% -44% -31% -27% -3% -10% -34% -47% -42% -40% -41% 

Healdsburg -61% -56% -36% -21% -18% -3% -6% -22% -52% -52% -52% -52% 

0.50 Coyote Valley Dam -34% -65% -77% -89% -77% 0% -37% -25% -16% -13% -17% -17% 

Forks -33% -51% -53% -42% -35% -1% 0% -15% -14% -14% -17% -17% 

Hopland -50% -63% -37% -27% -23% -2% -7% -20% -35% -34% -34% -36% 

Cloverdale -51% -51% -26% -18% -16% -1% -5% -16% -41% -37% -38% -38% 

Healdsburg -51% -36% -10% -12% -9% -3% -1% -8% -15% -18% -35% -35% 

0.05 
Coyote Valley Dam -79% -63% -87% 0% -8% -47% -12% -7% -11% -3% -7% -6% 

Forks -79% -31% -26% -13% -7% -18% -2% -17% -9% -2% -8% -6% 

Hopland -83% -24% -18% -7% -5% -8% -2% -12% -24% -14% -20% -16% 

Cloverdale -84% -14% -12% -7% -2% -5% 0% -8% -23% -12% -18% -14% 

Healdsburg -85% -11% -8% -4% -2% -3% -1% -4% -18% -5% 0% 0% 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-61 



  

   
   

 

 

       

          

 
 

      
      
 

 
 

      
      
 

 
 

      
      
      

 
 

      
      
      

 
 

      
      
      

 
 

       
       
    

  

 

 

Cumulative Impacts 

Table 5.7.1-11. Estimated stage (feet) at various flow exceedances at gages in the Upper Russian River under Proposed 
Project Conditions (left panel of table) and difference under Cumulative 4 Scenario (decreases in stage (feet) indicated by 
negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node1 Proposed Project Cumulative 4 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 
Hopland 0.0 0.1 0.0 0.0 0.1 -0.5 -0.5 -0.3 -1.5 -1.5 
Cloverdale 1.8 1.9 1.9 2.0 1.8 -0.1 -0.2 -0.1 -0.3 -0.7 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.95 
Hopland 0.1 0.1 0.2 0.1 0.1 -0.5 -0.5 -0.4 -0.4 -1.5 
Cloverdale 1.9 2.0 2.1 2.1 2.0 -0.2 -0.3 -0.3 -0.2 -0.3 
Healdsburg 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 

0.90 
Hopland 0.1 0.1 0.2 0.2 0.2 -0.5 -0.4 -0.4 -0.3 -0.6 
Cloverdale 2.1 2.2 2.3 2.3 2.2 -0.3 -0.4 -0.4 -0.4 -0.5 
Healdsburg 1.1 1.1 1.1 1.1 1.1 -0.1 -0.1 -0.1 -0.1 -0.1 

0.75 
Hopland 0.2 0.2 0.3 0.4 0.2 -0.5 -0.3 -0.4 -0.4 -0.6 
Cloverdale 2.3 2.4 2.4 2.5 2.4 -0.5 -0.4 -0.4 -0.4 -0.6 
Healdsburg 1.2 1.2 1.2 1.2 1.3 -0.2 -0.2 -0.2 -0.2 -0.3 

0.50 
Hopland 0.2 0.3 0.4 0.4 0.3 -0.3 -0.3 -0.4 -0.4 -0.5 
Cloverdale 2.4 2.4 2.4 2.5 2.4 -0.4 -0.4 -0.4 -0.4 -0.5 
Healdsburg 1.3 1.3 1.3 1.3 1.3 -0.1 -0.2 -0.3 -0.3 -0.3 

0.05 
Hopland 0.5 0.4 0.6 0.6 3.2 -0.3 -0.1 -0.2 -0.2 -2.9 
Cloverdale 2.8 2.5 2.6 2.7 4.5 -0.3 -0.1 -0.2 -0.2 -2.0 
Healdsburg 1.6 1.3 1.3 1.3 2.5 -0.1 0.0 0.0 0.0 -1.2 

1The rating curve at the Hopland USGS gage begins at -1.5 feet. As such, application of the rating curve yields negative values at depths less than 1.5 feet. These negative values 
do not indicate or suggest drying of the Upper Russian River. 
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Cumulative Impacts 

Impact 5.7.1-2. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level in Dry Creek in combination with the 
No Potter Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water 
Right Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights 
Application with the SWRCB (Cumulative 3 Scenario), and the combined 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively not 
Considerable) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, instream flow in Dry Creek would be similar or greater than 
the Proposed Project from May through October at all exceedances (with the exception of the 
Warm Springs Dam node in October at the 0.95 exceedance) and similar or lower from 
November through April (with the exception of the Warm Springs Dam node in November at the 
0.05 exceedance) (Table 5.7.1-12). 

A comparison of stage at USGS gage sites along Dry Creek using modeled flow results and the 
most recent rating curves from each gage (USGS 2016d, e) shows stage would be the same or 
higher under the Cumulative 1 Scenario during months when unimpaired flow is typically 
declining and main stem flows are becoming dominated by reservoir releases (June through 
October; Table 5.7.1-13). The greatest changes would be increases occurring from July through 
October at the 0.50 exceedance, up to 0.3 feet (approximately 4 inches). Thus, these increases 
in stage may slightly increase groundwater table elevation under the Cumulative 1 Scenario and 
therefore, the impact to hydrology would not be cumulatively considerable.  

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, instream flow in Dry Creek would be similar or greater than 
the Proposed Project from May through October at all exceedances and similar or lower from 
November through April (with the exception of the Warm Springs Dam node in November and 
February at the 0.05 exceedance) (Table 5.7.1-14). 

A comparison of stage at USGS gage sites along Dry Creek using modeled flow results and the 
most recent rating curves from each gage (USGS 2016d, e) shows stage would generally be the 
same as the Proposed Project under the Cumulative 2 Scenario months when unimpaired flow 
is typically declining and main stem flows are becoming dominated by reservoir releases (June 
through October; Table 5.7.1-15). The only estimated changes would be increases occurring in 
October at the 0.05 exceedance, and in September at the 0.99 exceedance (driest condition) at 
the Dry Creek at Geyserville stream gage. Thus, these increases in stage may slightly increase 
the groundwater table elevation under the Cumulative 2 Scenario and therefore, the impact to 
hydrology would not be cumulatively considerable.  

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-63 



  

   
   

 

 

           

 
 

 

 
 
 

              
            

             

 
 
 

              
            

             

 
 
 

              
            

             

 
 
 

              
            

             

 
 
 

              
            

             

 
 

              
            

             

Cumulative Impacts 

Table 5.7.1-12. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 1 Scenario at various flow exceedances at nodes in Dry Creek. Positive percent indicates increase over 
Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change 
(no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
1 Scenario 

0.99 Warm Springs Dam 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 2% 

Dry Cr at Geyserville 6% -2% -2% 0% 0% 0% -1% 1% 2% 0% 4% 25% 

Dry Creek Mouth 29% 0% 0% 0% 0% 0% -3% 2% 8% 1% 4% 4% 

0.95 Warm Springs Dam -7% 0% 0% 0% 0% 0% 0% 0% 0% 7% 5% 10% 

Dry Cr at Geyserville 4% -15% -13% 0% 0% 0% -3% 1% 3% 3% 6% 10% 

Dry Creek Mouth 12% -24% -26% -1% 0% 0% -3% 2% 7% 3% 8% 13% 

0.90 Warm Springs Dam 4% -29% -4% 0% 0% 0% 0% 0% 0% 11% 8% 18% 

Dry Cr at Geyserville 9% -27% -25% 0% 0% 0% -4% 1% 2% 10% 8% 18% 

Dry Creek Mouth 21% -25% -21% 0% 0% 0% -2% 1% 7% 9% 9% 22% 

0.75 Warm Springs Dam 22% -29% -29% 0% 0% 0% -7% 0% 0% 20% 24% 30% 

Dry Cr at Geyserville 22% -21% -19% 0% -6% -5% -3% 0% 6% 20% 24% 29% 

Dry Creek Mouth 29% -13% -7% 0% -3% -5% -2% 1% 9% 24% 25% 36% 

0.50 Warm Springs Dam 15% -11% -29% 0% -13% -8% -3% 0% 34% 34% 32% 34% 

Dry Cr at Geyserville 14% -2% -7% -6% -4% -4% -1% 1% 26% 34% 32% 33% 

Dry Creek Mouth 18% 1% -6% -4% -3% -2% -1% 1% 24% 37% 36% 37% 

0.05 Warm Springs Dam 22% 31% -25% 0% 0% 0% -3% 1% 8% 10% 9% 10% 
Dry Cr at Geyserville 23% -6% -11% -9% -10% 0% 0% 0% 8% 10% 9% 10% 

Dry Creek Mouth 24% -5% -3% 0% 0% 0% 0% 0% 7% 11% 9% 11% 
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Cumulative Impacts 

Table 5.7.1-13. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Proposed Project 
Conditions (left panel of table) and difference under Cumulative 1 Scenario minimum instream flow releases (decreases 
in stage (feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading) 
(0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 1 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 0.9 1.0 1.2 1.0 0.9 0.0 0.0 0.0 0.2 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.7 4.6 0.0 0.0 0.0 0.0 0.1 

0.95 Dry Creek at Geyserville 0.9 1.0 1.3 1.2 1.1 0.0 0.0 0.1 0.1 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.8 4.7 0.0 0.0 0.0 0.1 0.1 

0.90 Dry Creek at Geyserville 1.0 1.1 1.3 1.3 1.1 0.0 0.1 0.1 0.2 0.1 
Dry Creek Mouth 4.7 4.7 4.9 4.8 4.7 0.0 0.1 0.1 0.1 0.1 

0.75 Dry Creek at Geyserville 1.0 1.2 1.3 1.3 1.2 0.0 0.2 0.2 0.3 0.2 
Dry Creek Mouth 4.7 4.8 4.9 4.9 4.8 0.0 0.1 0.2 0.2 0.2 

0.50 Dry Creek at Geyserville 1.1 1.3 1.4 1.4 1.4 0.2 0.3 0.3 0.3 0.1 
Dry Creek Mouth 4.8 4.9 5.0 4.9 5.0 0.1 0.2 0.3 0.3 0.1 

0.05 Dry Creek at Geyserville 1.6 1.7 1.8 1.7 1.6 0.1 0.1 0.1 0.1 0.2 
Dry Creek Mouth 5.1 5.2 5.3 5.2 5.2 0.1 0.1 0.1 0.1 0.2 
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Cumulative Impacts 

Table 5.7.1-14. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 2 Scenario at various flow exceedances at nodes in Dry Creek. Positive percent indicates increase over 
Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change 
(no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
2 Scenario 

0.99 Warm Springs Dam 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 
Dry Cr at Geyserville 3% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 10% 
Dry Creek Mouth 15% 0% 0% 0% 0% 0% -2% 0% 1% 0% 0% 3% 

0.95 Warm Springs Dam 7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 
Dry Cr at Geyserville 2% -6% -3% 0% 0% 0% -2% 0% 0% 0% 0% 2% 
Dry Creek Mouth 4% -7% -3% 0% 0% 0% -2% 0% 1% 0% 0% 3% 

0.90 Warm Springs Dam 2% -9% -4% 0% 0% 0% 0% 0% 0% 0% 0% 1% 
Dry Cr at Geyserville 2% -1% -1% 0% 0% 0% -1% 0% 0% 0% 0% 1% 
Dry Creek Mouth 3% 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 

0.75 Warm Springs Dam 3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 
Dry Cr at Geyserville 5% 0% -1% 0% -2% -3% 0% 0% 1% 0% 1% 1% 
Dry Creek Mouth 7% 0% 0% 0% -1% -2% 0% 0% 2% 0% 0% 2% 

0.50 Warm Springs Dam 3% 0% 0% 0% -3% 0% 0% 0% 4% 2% 4% 5% 
Dry Cr at Geyserville 3% 0% 0% 1% 0% 0% 0% 0% 3% 2% 4% 5% 
Dry Creek Mouth 5% 1% 1% 1% 0% 0% 0% 0% 2% 3% 4% 5% 

0.05 Warm Springs Dam 13% 6% -8% 0% 12% 0% -2% 0% 1% 4% 3% 4% 
Dry Cr at Geyserville 18% 0% -4% 0% 2% -1% 0% 0% 1% 4% 3% 4% 
Dry Creek Mouth 22% 0% -1% 0% 1% -1% 0% 0% 2% 4% 4% 4% 
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Cumulative Impacts 

Table 5.7.1-15. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Proposed Project 
Conditions (left panel of table) and difference under Cumulative 2 Scenario minimum instream flow releases (decreases in 
stage (feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading) 
(0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node 
Proposed Project Cumulative 2 Scenario 

Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 0.9 1.0 1.2 1.0 0.9 0.0 0.0 0.0 0.1 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.7 4.6 0.0 0.0 0.0 0.0 0.1 

0.95 Dry Creek at Geyserville 0.9 1.0 1.3 1.2 1.1 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.8 4.7 0.0 0.0 0.0 0.0 0.0 

0.90 Dry Creek at Geyserville 1.0 1.1 1.3 1.3 1.1 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.7 4.7 4.9 4.8 4.7 0.0 0.0 0.0 0.0 0.0 

0.75 Dry Creek at Geyserville 1.0 1.2 1.3 1.3 1.2 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.7 4.8 4.9 4.9 4.8 0.0 0.0 0.0 0.0 0.0 

0.50 Dry Creek at Geyserville 1.1 1.3 1.4 1.4 1.4 0.0 0.0 0.0 0.0 0.0 
Dry Creek Mouth 4.8 4.9 5.0 4.9 5.0 0.0 0.0 0.0 0.0 0.0 

0.05 Dry Creek at Geyserville 1.6 1.7 1.8 1.7 1.6 0.0 0.0 0.0 0.0 0.2 
Dry Creek Mouth 5.1 5.2 5.3 5.2 5.2 0.0 0.0 0.0 0.0 0.2 
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Cumulative Impacts 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, instream flow in Dry Creek would be similar or greater than 
the Proposed Project from May through October at all exceedances (with the exception of the 
Warm Springs Dam and Dry Creek at Geyserville nodes in September at the 0.95 exceedance, 
and at all nodes in October at the 0.75 exceedance) and similar or lower from November 
through April (Table 5.7.1-16). 

A comparison of stage at USGS gage sites along Dry Creek using modeled flow results and the 
most recent rating curves from each gage (USGS 2016d, e) shows stage would generally be the 
same as or slightly greater than the Proposed Project under the Cumulative 3 Scenario months 
when unimpaired flow is typically declining and main stem flows are becoming dominated by 
reservoir releases (June through October; Table 5.7.1-17). The only estimated decreases would 
occur in October at the 0.75 exceedance and would be far less than potential seasonal 
fluctuations in groundwater table elevation. In general, the increases in stage may slightly 
increase the groundwater table elevation. Therefore, under the Cumulative 3 Scenario, the 
impact to hydrology would not be cumulatively considerable. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario, instream flow in Dry Creek would be similar or greater than 
the Proposed Project from May through October at all exceedances (with the exception of the 
Warm Springs Dam node in October at the 0.95 exceedance) and similar or lower from 
November through April (with the exception of the Warm Springs Dam node in November at the 
0.05 exceedance) (Table 5.7.1-18). 

A comparison of stage at USGS gage sites along Dry Creek using modeled flow results and the 
most recent rating curves from each gage (USGS 2016d, e) shows stage would be the same or 
higher under the Cumulative 4 Scenario during months when unimpaired flow is typically 
declining and main stem flows are becoming dominated by reservoir releases (June through 
October; Table 5.7.1-18). The greatest changes would be increases occurring from July through 
October under estimated the 0.50 exceedance, up to 0.3 feet (approximately 4 inches). Thus, 
these increases in stage may slightly increase groundwater table elevation under the 
Cumulative 4 Scenario and therefore, the impact to hydrology would not be cumulatively 
considerable. 
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Cumulative Impacts 

Table 5.7.1-16. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 3 Scenario at various flow exceedances at nodes in Dry Creek. Positive percent indicates increase over 
Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change 
(no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
3 Scenario 

0.99 Warm Springs Dam 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 12% 1% 
Dry Cr at Geyserville 1% 0% 0% 0% 0% 0% -1% 0% 1% 1% 12% 5% 
Dry Creek Mouth 9% 0% 0% 0% 0% 0% -3% 0% 2% 4% 15% -2% 

0.95 Warm Springs Dam 3% 0% 0% 0% 0% 0% 0% 0% 0% 11% 8% -3% 
Dry Cr at Geyserville -1% -9% -3% 0% 0% 0% -2% 0% 1% 7% 8% -3% 
Dry Creek Mouth 5% -11% -2% 0% 0% 0% -2% 0% 2% 7% 10% 15% 

0.90 Warm Springs Dam -1% -21% -4% 0% 0% 0% 0% 0% 0% 11% 9% 8% 
Dry Cr at Geyserville -1% -2% -1% 0% 0% 0% -1% 0% 1% 10% 9% 8% 
Dry Creek Mouth 0% 0% 0% 0% 0% 0% -1% 0% 2% 11% 10% 10% 

0.75 Warm Springs Dam -6% 0% 0% 0% 0% 0% 0% 0% 0% 7% 7% 7% 
Dry Cr at Geyserville -6% 0% 0% 0% -2% -2% 0% 0% 1% 6% 7% 6% 
Dry Creek Mouth -9% 0% -1% 0% -1% -2% 0% 0% 2% 8% 8% 7% 

0.50 Warm Springs Dam 1% 0% 0% 0% -3% -1% 0% 0% 7% 8% 7% 4% 
Dry Cr at Geyserville 0% 0% -1% 0% -1% 0% 0% 0% 4% 8% 6% 4% 
Dry Creek Mouth 1% -1% -1% 0% 0% 0% 0% 0% 1% 8% 8% 3% 

0.05 Warm Springs Dam 5% -3% -9% 0% 0% 0% -2% 0% 1% 3% 4% 3% 
Dry Cr at Geyserville 5% 0% -2% -2% 0% -1% 0% 0% 1% 3% 4% 3% 
Dry Creek Mouth 4% 0% -2% 0% 1% -1% -1% 0% 1% 4% 3% 4% 
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Cumulative Impacts 

Table 5.7.1-17. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Proposed Project 
Conditions (left panel of table) and difference under Cumulative 3 Scenario (decreases in stage (feet) indicated by 
negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 3 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 0.9 1.0 1.2 1.0 0.9 0.0 0.0 0.1 0.0 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.7 4.6 0.0 0.0 0.1 0.0 0.0 

0.95 Dry Creek at Geyserville 0.9 1.0 1.3 1.2 1.1 0.0 0.0 0.1 0.0 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.8 4.7 0.0 0.0 0.1 0.1 0.0 

0.90 Dry Creek at Geyserville 1.0 1.1 1.3 1.3 1.1 0.0 0.1 0.1 0.1 0.0 
Dry Creek Mouth 4.7 4.7 4.9 4.8 4.7 0.0 0.1 0.1 0.1 0.0 

0.75 Dry Creek at Geyserville 1.0 1.2 1.3 1.3 1.2 0.0 0.1 0.1 0.1 -0.1 
Dry Creek Mouth 4.7 4.8 4.9 4.9 4.8 0.0 0.1 0.1 0.0 -0.1 

0.50 Dry Creek at Geyserville 1.1 1.3 1.4 1.4 1.4 0.0 0.1 0.1 0.0 0.0 
Dry Creek Mouth 4.8 4.9 5.0 4.9 5.0 0.0 0.1 0.1 0.0 0.0 

0.05 Dry Creek at Geyserville 1.6 1.7 1.8 1.7 1.6 0.0 0.0 0.0 0.0 0.1 
Dry Creek Mouth 5.1 5.2 5.3 5.2 5.2 0.0 0.0 0.0 0.0 0.0 
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Cumulative Impacts 

Table 5.7.1-18. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 4 Scenario at various flow exceedances at nodes in Dry Creek. Positive percent indicates increase over 
Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% indicates no change 
(no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alternative Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
4 Scenario 
(% above 
or below 
Proposed 
Project) 

0.99 Warm Springs Dam 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 14% 1% 

Dry Cr at Geyserville 6% -2% -2% 0% 0% 1% -1% 1% 3% 1% 14% 14% 

Dry Creek Mouth 35% 0% 0% 0% 0% 1% -3% 1% 9% 6% 15% 7% 

0.95 Warm Springs Dam -6% 0% 0% 0% 0% 0% 0% 0% 0% 20% 15% 15% 

Dry Cr at Geyserville 7% -15% -13% 0% 1% 0% -3% 1% 3% 15% 15% 15% 

Dry Creek Mouth 23% -24% -25% 0% 1% 0% -3% 2% 8% 14% 17% 18% 

0.90 Warm Springs Dam 15% -29% -4% 0% 0% 0% 0% 0% 0% 19% 25% 25% 

Dry Cr at Geyserville 19% -26% -24% 0% 1% 0% -4% 1% 3% 17% 25% 25% 

Dry Creek Mouth 32% -23% -19% 0% 1% -1% -3% 1% 9% 17% 26% 31% 

0.75 Warm Springs Dam 31% -29% -29% 0% 0% 0% -7% 0% 0% 27% 37% 38% 

Dry Cr at Geyserville 30% -17% -16% 0% -11% -8% -3% 0% 9% 25% 37% 37% 

Dry Creek Mouth 39% -7% -4% -1% -7% -8% -3% 1% 14% 30% 41% 47% 

0.50 Warm Springs Dam 21% -1% -29% 0% -22% -9% -4% 0% 42% 42% 42% 42% 

Dry Cr at Geyserville 20% -1% -5% -9% -7% -4% -2% 1% 33% 42% 42% 42% 

Dry Creek Mouth 24% 5% -6% -6% -5% -2% -2% 1% 31% 47% 48% 47% 

0.05 Warm Springs Dam 38% 40% -36% 0% 0% 0% -3% 0% 6% 12% 12% 11% 
Dry Cr at Geyserville 36% -6% -12% -12% -16% -1% 0% 0% 6% 12% 12% 11% 

Dry Creek Mouth 35% -5% -4% -1% 0% -1% -1% 0% 6% 13% 13% 12% 
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Cumulative Impacts 

Table 5.7.1-19. Estimated stage (feet) at various flow exceedances at gages in Dry Creek under Proposed Project 
Conditions (left panel of table) and difference under Cumulative 4 Scenario minimum instream flow releases (decreases 
in stage (feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading) 
(0.99 exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 4 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Dry Creek at Geyserville 0.9 1.0 1.2 1.0 0.9 0.0 0.0 0.1 0.1 0.0 
Dry Creek Mouth 4.6 4.7 4.8 4.7 4.6 0.0 0.0 0.1 0.0 0.1 

0.95 Dry Creek at Geyserville 0.9 1.0 1.3 1.2 1.1 0.0 0.1 0.1 0.1 0.1 
Dry Creek Mouth 4.6 4.7 4.8 4.8 4.7 0.0 0.1 0.1 0.1 0.1 

0.90 Dry Creek at Geyserville 1.0 1.1 1.3 1.3 1.1 0.0 0.1 0.2 0.2 0.1 
Dry Creek Mouth 4.7 4.7 4.9 4.8 4.7 0.0 0.1 0.2 0.2 0.2 

0.75 Dry Creek at Geyserville 1.0 1.2 1.3 1.3 1.2 0.1 0.2 0.3 0.3 0.3 
Dry Creek Mouth 4.7 4.8 4.9 4.9 4.8 0.1 0.2 0.3 0.3 0.2 

0.50 Dry Creek at Geyserville 1.1 1.3 1.4 1.4 1.4 0.3 0.4 0.4 0.4 0.2 
Dry Creek Mouth 4.8 4.9 5.0 4.9 5.0 0.2 0.3 0.3 0.3 0.2 

0.05 Dry Creek at Geyserville 1.6 1.7 1.8 1.7 1.6 0.1 0.1 0.1 0.1 0.4 
Dry Creek Mouth 5.1 5.2 5.3 5.2 5.2 0.0 0.1 0.1 0.1 0.3 
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Cumulative Impacts 

Impact 5.7.1-3. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a 
lowering of the local groundwater table level in the Lower Russian River in 
combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Less- than-Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, instream flow in the Lower Russian River would be similar or 
lower than the Proposed Project across nearly all months, all exceedances, and all nodes 
(Figure 5.7.1-20). 

A comparison of stage at the Russian River at Guerneville (Hacienda Bridge) USGS gage using 
modeled flow results and the most recent rating curve (USGS 2016f) shows stage would be the 
same or lower under the Cumulative 1 Scenario than under the Proposed Project during months 
when unimpaired flow is typically declining and main stem flows are becoming dominated by 
reservoir releases (June through October; Figure 5.7.1-21). The greatest decreases would occur 
in October at the 0.05 and 0.50 exceedances, up to 2.5 feet, and would occur under all but the 
driest conditions at generally less than 0.2 foot (approximately 2 inches). These decreases in 
stage may slightly decrease the groundwater table elevation, but as described in Section 4.1,” 
Hydrology,” seasonal groundwater fluctuations exceed the potential stage change under the 
Cumulative 1 Scenario. Thus, under the Cumulative 1 Scenario, the decrease in stage at in 
October at 0.05 exceedance is substantial and would likely decrease groundwater table 
elevation, but would occur relatively infrequently during wetter flow conditions and therefore, the 
impact on hydrology would be cumulatively less than significant and no mitigation is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, instream flow in the Lower Russian River would be similar or 
lower than the Proposed Project during all months, at all exceedances, and at all nodes (Table 
5.7.1-22). 

A comparison of stage at the Russian River at Guerneville (Hacienda Bridge) USGS gage using 
modeled flow results and the most recent rating curve (USGS 2016f) shows stage would be the 
same or lower under the Cumulative 2 Scenario than under the Proposed Project during months 
when unimpaired flow is typically declining and main stem flows are becoming dominated by 
reservoir releases (June through October; Table 5.7.1-23). The greatest decreases would occur 
in October at the 0.05 and 0.50 exceedances, up to 0.2 foot. Thus, these decreases in stage 
may slightly decrease groundwater table elevation, but as described in Section 4.1 “Hydrology,” 
seasonal groundwater fluctuations exceed the potential stage change under the Cumulative 2 
Scenario and therefore, the impact on hydrology would be cumulatively less than significant and 
no mitigation is required. 
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Cumulative Impacts 

Table 5.7.1-20. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 1 Scenario at various flow exceedances at nodes in the Lower Russian River. Positive percent indicates 
increase over Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% 
indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
1 Scenario 

0.99 
Russian R at 
Dry C -19% -22% -21% -24% -30% -1% -11% -3% -8% -8% -8% -12% 

Hacienda 
Bridge 0% -30% -54% -50% -42% -4% -16% 0% 0% 0% 0% 0% 

0.95 
Russian R at 
Dry C -17% -34% -33% -20% -14% -3% -11% -10% -10% -7% -5% -7% 

Hacienda 
Bridge -24% -54% -39% -27% -16% -2% -13% -18% -24% -24% -24% -24% 

0.90 
Russian R at 
Dry C -13% -31% -30% -17% -13% -2% -7% -11% -10% -6% -5% -7% 

Hacienda 
Bridge -24% -34% -44% -16% -14% -3% -6% -27% -24% -24% -24% -24% 

0.75 
Russian R at 
Dry C -11% -28% -24% -17% -14% -2% -3% -13% -8% -5% -6% -6% 

Hacienda 
Bridge -18% -41% -30% -14% -11% -3% -3% -19% -24% -24% -24% -24% 

0.50 
Russian R at 
Dry C -19% -20% -16% -10% -7% -1% -1% -6% -5% -4% -5% -4% 

Hacienda 
Bridge -44% -36% -14% -6% -6% -1% -1% -6% -3% 0% -18% -18% 

0.05 
Russian R at 
Dry C -72% -9% -5% -1% -2% -2% -1% -1% -10% -2% -1% -4% 

Hacienda 
Bridge -81% -6% -4% -1% -1% -2% -1% -2% -12% -7% 0% 0% 
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Cumulative Impacts 

Table 5.7.1-21. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Proposed 
Project Conditions (left panel of table) and difference under the Cumulative 1 Scenario (decreases in stage (feet) indicated 
by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 1 Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.2 -0.2 -0.2 -0.2 -0.2 
0.90 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.2 -0.2 -0.2 -0.2 -0.2 
0.75 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.2 -0.2 -0.2 -0.2 -0.1 
0.50 Hacienda Bridge 1.3 1.3 1.3 1.3 1.8 0.0 0.0 -0.1 -0.1 -0.5 
0.05 Hacienda Bridge 2.8 1.4 1.3 1.3 4.3 -0.2 0.0 0.0 0.0 -2.5 
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Cumulative Impacts 

Table 5.7.1-22. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 2 Scenario at various flow exceedances at nodes in the Lower Russian River. Positive percent indicates 
increase over Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% 
indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition).). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
2 Scenario 

0.99 
Russian R 
at Dry C -8% -2% -2% 0% -11% -1% 0% 0% -3% -5% -5% -7% 

Hacienda 
Bridge 0% 0% -30% 0% -7% -3% 0% 0% 0% 0% 0% 0% 

0.95 
Russian R 
at Dry C -1% -3% -5% -1% -6% -2% -4% -1% -1% -1% -1% 0% 

Hacienda 
Bridge 0% 0% -8% -4% -4% -2% -4% 0% -18% -18% -18% -18% 

0.90 
Russian R 
at Dry C -1% -2% -3% -2% -3% -1% -3% -1% -1% 0% 0% 0% 

Hacienda 
Bridge 0% 0% -5% -4% -6% -2% -3% -5% 0% 0% 0% 0% 

0.75 
Russian R 
at Dry C -1% -3% -6% -2% -1% -2% -3% -2% -1% 0% 0% 0% 

Hacienda 
Bridge 0% -7% -7% -1% -1% -3% -3% -4% 0% 0% 0% 0% 

0.50 
Russian R 
at Dry C -1% -8% -3% 0% -1% -1% -1% -5% 0% 0% 0% 0% 

Hacienda 
Bridge -10% -13% -2% 0% -1% 0% -1% -5% -3% 0% 0% 0% 

0.05 
Russian R 
at Dry C -7% -1% -2% 0% 0% 0% -1% -1% -5% 0% 0% 0% 

Hacienda 
Bridge -7% -2% 0% 0% 0% -1% 0% -2% -5% 0% 0% 0% 
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Cumulative Impacts 

Table 5.7.1-23. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Proposed 
Project Conditions (left panel of table) and difference under the Cumulative 2 Scenario (decreases in stage (feet) indicated 
by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 2 Scenario 

Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.1 -0.1 -0.1 -0.1 0.0 
0.90 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 0.0 0.0 0.0 0.0 0.0 
0.75 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 0.0 0.0 0.0 0.0 0.0 
0.50 Hacienda Bridge 1.3 1.3 1.3 1.3 1.8 0.0 0.0 0.0 0.0 -0.1 
0.05 Hacienda Bridge 2.8 1.4 1.3 1.3 4.3 -0.1 0.0 0.0 0.0 -0.2 
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Cumulative Impacts 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, instream flow in the Lower Russian River would be similar or 
higher from June or July through August, September or October at the Russian River at Dry 
Creek node at all exceedances, and similar or lower at the Hacienda Bridge node during all 
months and exceedances (except or March and April during dry [0.99 exceedance] conditions) 
(Table 5.7.1-24).  

A comparison of stage at the Russian River at Guerneville (Hacienda Bridge) USGS gage using 
modeled flow results and the most recent rating curve (USGS 2016f) shows stage would be the 
same or lower under the Cumulative 3 Scenario than under the Proposed Project during months 
when unimpaired flow is typically declining and main stem flows are becoming dominated by 
reservoir releases (June through October; Table 5.7.1-25). The greatest decreases would be up 
to 0.1 foot. Thus, these decreases in stage may slightly decrease groundwater table elevation, 
but as described in Section 4.1, “Hydrology,” seasonal groundwater fluctuations exceed the 
potential stage change under the Cumulative 3 Scenario and therefore, the impact on hydrology 
would be cumulatively less-than- significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 1 Scenario, instream flow in the Lower Russian River would be similar or 
lower than the Proposed Project during all months, at all exceedances, and at all nodes (Table 
5.7.1-26). 

A comparison of stage at the Russian River at Guerneville (Hacienda Bridge) USGS gage using 
modeled flow results and the most recent rating curve (USGS 2016f) shows stage would be the 
same or lower under the Cumulative 4 Scenario than under the Proposed Project during months 
when unimpaired flow is typically declining and main stem flows are becoming dominated by 
reservoir releases (June through October; Table 5.7.1-27). The greatest decreases would occur 
in October at the 0.05 and 0.50 exceedances, up to 2.5 feet, and would occur under all but the 
driest conditions at generally less than 0.2 foot (approximately 2 inches). These decreases in 
stage may slightly decrease groundwater table elevation, but as described in Section 4.1, 
“Hydrology,” seasonal groundwater fluctuations exceed the potential stage change under the 
Cumulative 4 Scenario. Thus, under the Cumulative 4 Scenario, the decreases in stage at in 
October at the 0.05 exceedance are substantial and would likely decrease groundwater table 
elevation, but would occur relatively infrequently during wetter flow conditions and therefore, the 
impact on hydrology would be cumulatively less than significant and no mitigation is required. 
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Cumulative Impacts 

Table 5.7.1-24. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 3 Scenario at various flow exceedances at nodes in the Lower Russian River. Positive percent indicates 
increase over Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% 
indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulative 
3 Scenario 

0.99 
Russian R at 
Dry C -8% -1% -1% 0% -9% 0% -2% -1% 1% 1% -1% -6% 

Hacienda 
Bridge 0% 0% -30% 0% -6% 2% 3% 0% 0% 0% 0% 0% 

0.95 
Russian R at 
Dry C -1% -1% -2% 0% -4% -1% -1% -2% 1% 5% 5% 0% 

Hacienda 
Bridge 0% 0% -4% 0% -3% -1% 0% 0% -18% -18% -18% -18% 

0.90 
Russian R at 
Dry C 1% -2% 0% 0% -2% 0% -1% -2% 2% 4% 4% 4% 

Hacienda 
Bridge 0% 0% -2% -2% -3% -1% 0% -3% 0% 0% 0% 0% 

0.75 
Russian R at 
Dry C -2% -2% -2% 0% 0% -1% -1% -2% 0% 3% 4% 4% 

Hacienda 
Bridge 0% -3% -4% 0% -1% -2% -1% -2% 0% 0% 0% 0% 

0.50 
Russian R at 
Dry C 5% -6% -1% 0% 0% -1% 0% -1% -2% 4% 4% 3% 

Hacienda 
Bridge -6% -9% -1% 0% 0% 0% 0% 0% -3% 0% 0% 0% 

0.05 
Russian R at 
Dry C -4% -1% -1% 0% 0% -1% 0% 0% 0% 2% 2% 0% 

Hacienda 
Bridge -6% -2% 0% 0% 0% -1% 0% 0% -2% -7% 0% 0% 
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Cumulative Impacts 

Table 5.7.1-25. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Proposed 
Project Conditions (left panel of table) and difference under the Cumulative 3 Scenario Project (decreases in stage (feet) 
indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 3 Scenario 

Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.1 -0.1 -0.1 -0.1 0.0 
0.90 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 0.0 0.0 0.0 0.0 0.0 
0.75 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 0.0 0.0 0.0 0.0 0.0 
0.50 Hacienda Bridge 1.3 1.3 1.3 1.3 1.8 0.0 0.0 0.0 0.0 -0.1 
0.05 Hacienda Bridge 2.8 1.4 1.3 1.3 4.3 0.0 0.0 0.0 0.0 -0.1 
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Cumulative Impacts 

Table 5.7.1-26. Percent difference in discharge cubic feet per second (cfs) between the Proposed Project and the 
Cumulative 4 Scenario at various flow exceedances at nodes in the Lower Russian River. Positive percent indicates 
increase over Proposed Project Conditions (shaded blue); negative percent indicates decrease (shaded red); 0% 
indicates no change (no shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt Exceedance Node Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Cumulatvie 
4 Scenario 

0.99 
Russian R at 
Dry C -20% -33% -22% -26% -31% -4% -18% -5% -5% -3% -2% -10% 

Hacienda 
Bridge 0% -30% -54% -54% -44% -5% -22% 0% 0% 0% 0% 0% 

0.95 
Russian R at 
Dry C -14% -36% -34% -23% -16% -5% -13% -11% -7% -2% 0% -3% 

Hacienda 
Bridge -24% -54% -39% -31% -18% -3% -15% -18% -24% -24% -24% -24% 

0.90 
Russian R at 
Dry C -10% -34% -30% -19% -14% -3% -10% -13% -7% -2% 0% -2% 

Hacienda 
Bridge -24% -34% -44% -18% -16% -4% -9% -26% -24% -24% -24% -24% 

0.75 
Russian R at 
Dry C -11% -28% -27% -18% -15% -4% -5% -13% -7% 0% -1% -3% 

Hacienda 
Bridge -18% -41% -34% -15% -13% -4% -5% -19% -24% -24% -24% -24% 

0.50 
Russian R at 
Dry C -17% -21% -16% -11% -8% -2% -2% -9% -5% -1% -2% -3% 

Hacienda 
Bridge -44% -36% -15% -7% -6% -1% -2% -11% -3% 0% -18% -18% 

0.05 
Russian R at 
Dry C -71% -10% -6% -1% -2% -2% -1% -2% -14% 0% 0% -4% 

Hacienda 
Bridge -81% -6% -4% -1% -2% -1% -1% -4% -18% -7% 0% 0% 
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Cumulative Impacts 

Table 5.7.1-27. Estimated stage (feet) at various flow exceedances at gages in the Lower Russian River under Proposed 
Project Conditions (left panel of table) and difference under the Cumulative 4 Scenario (decreases in stage (feet) indicated 
by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Exceedance Node Proposed Project Cumulative 4Scenario 
Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct 

0.99 Hacienda Bridge 1.2 1.2 1.2 1.2 1.2 0.0 0.0 0.0 0.0 0.0 
0.95 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.2 -0.2 -0.2 -0.2 -0.2 
0.90 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.2 -0.2 -0.2 -0.2 -0.2 
0.75 Hacienda Bridge 1.3 1.3 1.3 1.3 1.3 -0.2 -0.2 -0.2 -0.2 -0.1 
0.50 Hacienda Bridge 1.3 1.3 1.3 1.3 1.8 0.0 0.0 -0.1 -0.1 -0.5 
0.05 Hacienda Bridge 2.8 1.4 1.3 1.3 4.3 -0.3 0.0 0.0 0.0 -2.5 
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Cumulative Impacts 

Impact 5.7.1-4. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially alter the existing drainage pattern of a site or area, including 
through the alteration of the course of a stream or river, in a manner which would 
result in substantial erosion or sedimentation on- or off-site in the Upper Russian 
River in combination with the No Potter Valley Project (Cumulative 1 Scenario) 
and the combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). 
(Cumulatively Significant and Unavoidable) 

Impact 5.7.1-5. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially alter the existing drainage pattern of a site or area, including 
through the alteration of the course of a stream or river, in a manner which would 
result in substantial erosion or sedimentation on- or off-site in the Upper Russian 
River in combination with the Ukiah Amendment of Water Right Permit 12952 
(Cumulative 2 Scenario) and the UWMP Future Water Rights Application with the 
SWRCB (Cumulative 3 Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Table 5.7.1-28). The stage change at the Hopland USGS gage at the 0.50 exceedance 
is 0.5 to 0.6 foot compared to the overall stage heights of 0.5 to 3.5 feet and would expose 
previously submerged streambank (Figure 5.7.1-1). The bank would be exposed throughout the 
year and would likely lead to greater erosion from surface runoff during precipitation or bank 
erosion from high water velocity. 

At the 0.05 exceedance (wettest condition), the Cumulative 1 Scenario results in large stage 
decreases in October relative to the Proposed Project (Table 5.7.1-28). The greatest changes 
would occur upstream near Coyote Valley Dam at the Hopland USGS gage. The decreases in 
stage in October would be relatively large and would persist through November and December, 
with lower decreases persisting through the remainder of the year, including during the rainy 
season (Figure 5.7.1-2). Under the Cumulative 1 Scenario, streambanks would be exposed 
throughout the year and would be likely lead to greater erosion from surface runoff during 
precipitation or bank erosion from high water velocity. Thus, under the Cumulative 1 Scenario, 
the potential impacts on hydrology associated with drainage patterns, resulting in erosion and 
sedimentation would be cumulatively significant and unavoidable and no mitigation is available. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Table 5.7.1-29). The stage decrease at the Hopland USGS gage at the 0.50 and 0.05 
exceedances flow would be 0.1 throughout most of the year, but greater (up to 0.6 foot) in 
October, November, and December (Figure 5.7.1-3 and Figure 5.7.1-4). These decreases would 
expose previously submerged streambank but exposure would be relatively small compared to 
overall stage heights and would not be likely to cause increased erosion. Further, since the 
changes are relatively small compared to the overall stage heights, there would be little effect. 
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Cumulative Impacts 

Table 5.7.1-28. Changes in stage (feet) compared to the Proposed Project under the Cumulative 1 Scenario Alternative at 
USGS gages along the Upper Russian River by month at various exceedance probabilities (decreases in stage (feet) 
indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition).  

Alternative Exceedance Node 

Cumulative 
1 Scenario 

0.99 Hopland 
Cloverdale 
Healdsburg 

0.95 Hopland 
Cloverdale 
Healdsburg 

0.90 Hopland 
Cloverdale 
Healdsburg 

0.75 Hopland 
Cloverdale 
Healdsburg 

0.5 Hopland 
Cloverdale 
Healdsburg 

0.05 Hopland 
Cloverdale 
Healdsburg 

Oct 
-0.6 
-0.1 
0.0 
-0.6 
-0.3 
0.0 
-0.6 
-0.5 
-0.1 
-0.5 
-0.5 
-0.3 
-0.5 
-0.5 
-0.2 
-2.9 
-2.0 
-1.2 

Nov 
-0.6 
-0.4 
-0.2 
-0.6 
-0.4 
-0.2 
-0.6 
-0.6 
-0.2 
-0.6 
-0.6 
-0.2 
-0.5 
-0.5 
-0.2 
-1.1 
-0.3 
-0.2 

Dec 
-0.6 
-0.4 
-0.2 
-0.6 
-0.6 
-0.2 
-0.6 
-0.6 
-0.2 
-0.5 
-0.4 
-0.1 
-0.7 
-0.3 
-0.2 
-1.2 
-0.5 
-0.4 

Jan 
-0.5 
-0.5 
-0.2 
-0.6 
-0.5 
-0.2 
-0.4 
-0.4 
-0.1 
-0.6 
-0.3 
-0.2 
-0.7 
-0.3 
-0.2 
-0.4 
-0.3 
-0.1 

Feb 
-0.6 
-0.6 
-0.2 
-0.3 
-0.1 
-0.1 
-0.6 
-0.3 
-0.2 
-0.8 
-0.4 
-0.2 
-0.6 
-0.3 
-0.2 
-0.4 
-0.1 
-0.1 

Mar 
-0.4 
-0.1 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.5 
-0.2 
-0.1 

Apr 
-0.6 
-0.3 
-0.1 
-0.3 
-0.2 
-0.1 
-0.2 
-0.2 
0.0 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 

May 
-0.5 
-0.1 
0.0 
-0.5 
-0.2 
-0.1 
-0.4 
-0.3 
-0.1 
-0.4 
-0.3 
-0.1 
-0.2 
-0.1 
0.0 
-0.2 
-0.1 
0.0 

Jun 
-0.5 
-0.1 
0.0 
-0.5 
-0.2 
0.0 
-0.5 
-0.3 
-0.1 
-0.5 
-0.4 
-0.2 
-0.3 
-0.3 
-0.1 
-0.2 
-0.1 
-0.1 

Jul 
-0.5 
-0.2 
0.0 
-0.4 
-0.3 
0.0 
-0.4 
-0.4 
-0.1 
-0.3 
-0.4 
-0.2 
-0.3 
-0.4 
-0.2 
-0.1 
-0.1 
0.0 

Aug 
-0.3 
-0.1 
0.0 
-0.3 
-0.3 
0.0 
-0.3 
-0.4 
-0.1 
-0.4 
-0.4 
-0.2 
-0.3 
-0.4 
-0.2 
-0.2 
-0.1 
0.0 

Sep 
-0.5 
-0.3 
0.0 
-0.2 
-0.2 
0.0 
-0.3 
-0.3 
-0.1 
-0.4 
-0.4 
-0.2 
-0.4 
-0.4 
-0.2 
-0.2 
-0.2 
0.0 
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Figure 5.7.1-1. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 1 Scenario (0.50 exceedance). 

Figure 5.7.1-2. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 1 Scenario (0.05 exceedance).
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Cumulative Impacts 

Table 5.7.1-29. Changes in stage (feet) compared to the Proposed Project under the Cumulative 2 Scenario Alternative at 
USGS gages along the Upper Russian River by month at various exceedance probabilities (decreases in stage (feet) 
indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition).  

Alternative Exceedance Node 

Cumulative 
2 Scenario 

0.99 Hopland 
Cloverdale 
Healdsburg 

0.95 Hopland 
Cloverdale 
Healdsburg 

0.90 Hopland 
Cloverdale 
Healdsburg 

0.75 Hopland 
Cloverdale 
Healdsburg 

0.5 Hopland 
Cloverdale 
Healdsburg 

0.05 Hopland 
Cloverdale 
Healdsburg 

Oct 
-0.6 
0.0 
0.0 
-0.4 
-0.1 
0.0 
-0.3 
-0.2 
-0.1 
0.0 
0.0 
-0.1 
-0.1 
0.0 
0.0 
-0.2 
-0.1 
-0.1 

Nov 
-0.6 
-0.3 
-0.2 
-0.3 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.2 
-0.2 
-0.1 
-0.6 
-0.2 
-0.1 

Dec 
-0.6 
-0.4 
-0.2 
-0.3 
-0.2 
0.0 
0.0 
0.0 
0.0 
-0.1 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
-0.3 
-0.1 
0.0 

Jan 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 

Feb 
-0.3 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 
-0.3 
-0.1 
-0.1 
-0.2 
-0.1 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
0.0 
0.0 

Mar 
-0.4 
-0.1 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 

Apr 
-0.3 
0.0 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 

May 
-0.4 
0.0 
0.0 
-0.2 
0.0 
0.0 
-0.2 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
0.0 
0.0 

Jun 
-0.5 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
-0.1 
-0.1 
-0.1 
0.0 
0.0 
0.0 
-0.1 
-0.1 
0.0 

Jul 
-0.3 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Aug 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.2 
-0.2 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 

Sep 
-0.2 
-0.1 
0.0 
-0.1 
0.0 
0.0 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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Figure 5.7.1-3. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 2 Scenario (0.50 exceedance). 

Figure 5.7.1-4. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 2 Scenario (0.05 exceedance).
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on water surface slope, and resulting erosion from or within tributaries under the Cumulative 2 
Scenario and the potential impacts on hydrology associated with drainage patterns, resulting in 
erosion and sedimentation would be cumulatively less than significant and no mitigation is 
required. 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Table 5.7.1-30). 

The stage decrease at the Hopland USGS gage at the 0.50 and 0.05 exceedances flow would 
be 0.1 to 0.5 foot throughout the year (Figure 5.7.1-5 and Figure 5.7.1-6). These decreases would 
expose previously submerged streambank but exposure would be relatively small compared to 
overall stage heights and would not be likely to cause increased erosion. Further, since the 
changes are relatively small compared to the overall stage heights, there would be little effect 
on water surface slope, and resulting erosion from or within tributaries under the Cumulative 3 
Scenario and the potential impacts on hydrology associated with drainage patterns, resulting in 
erosion and sedimentation would be cumulatively less than significant and no mitigation is 
required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Table 5.7.1-31). 

At the 0.50 exceedance, the stage decrease at the Hopland USGS gage would be 0.1 to 0.8 
foot compared to the overall stage heights of 0.5 to 3.5 feet and would expose previously 
submerged streambank (Figure 5.7.1-7). The bank would be exposed throughout the year and 
would likely lead to greater erosion from surface runoff during precipitation or bank erosion from 
high water velocity 

At the 0.05 exceedance, the Cumulative 4 Scenario results in large stage decreases in October 
relative to the Proposed Project (Figure 5.7.1-8). The greatest changes would occur upstream 
near Coyote Valley Dam at the Hopland USGS gage. The decreases in stage in October would 
be large (2.9 feet), and relatively large stage decreases would persist through November and 
December, with lower decreases persisting throughout the year, including during the rainy 
season (Table 5.7.1-31). Under the Cumulative 4 Scenario, streambanks would be exposed 
throughout the year and would be likely lead to greater erosion from surface runoff during 
precipitation or bank erosion from high water velocity. Thus, under the Cumulative 4 Scenario, 
the impacts on hydrology associated with drainage patterns, resulting in erosion and 
sedimentation would be cumulatively significant and unavoidable and no mitigation is available. 
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Cumulative Impacts 

Table 5.7.1-30. Changes in stage (feet) compared to the Proposed Project under the Cumulative 3 Scenario Alternative at 
USGS gages along the Upper Russian River by month at various exceedance probabilities (decreases in stage (feet) 
indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition).  

Alternative Exceedance Node 

Cumulative 
3 Scenario 

0.99 Hopland 
Cloverdale 
Healdsburg 

0.95 Hopland 
Cloverdale 
Healdsburg 

0.90 Hopland 
Cloverdale 
Healdsburg 

0.75 Hopland 
Cloverdale 
Healdsburg 

0.5 Hopland 
Cloverdale 
Healdsburg 

0.05 Hopland 
Cloverdale 
Healdsburg 

Oct 
-0.4 
0.0 
0.0 
-0.3 
0.0 
0.0 
-0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
-0.1 
-0.1 

Nov 
-0.3 
0.0 
0.0 
-0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
-0.1 
0.0 
-0.5 
0.0 
0.0 

Dec 
-0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.2 
0.0 
0.0 
-0.1 
0.0 
0.0 

Jan 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 

Feb 
-0.3 
-0.2 
0.0 
-0.1 
0.0 
0.0 
-0.2 
-0.1 
0.0 
-0.2 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 

Mar 
-0.3 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 

Apr 
-0.3 
0.0 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

May 
-0.4 
0.0 
0.0 
-0.2 
0.0 
0.0 
-0.2 
-0.1 
0.0 
-0.2 
-0.1 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 
0.0 

Jun 
-0.4 
-0.1 
0.0 
-0.2 
0.0 
0.0 
-0.2 
-0.1 
0.0 
-0.1 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Jul 
-0.2 
0.0 
0.0 
-0.2 
0.0 
0.0 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Aug 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Sep 
-0.2 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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Figure 5.7.1-5. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 3 Scenario (0.50 exceedance). 

Figure 5.7.1-6. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 3 Scenario (0.05 exceedance). 
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Cumulative Impacts 

Table 5.7.1-31. Changes in stage (feet) compared to the Proposed Project under the Cumulative 4 Scenario Alternative at 
USGS gages along the Upper Russian River by month at various exceedance probabilities (decreases in stage (feet) 
indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition).  

Alternative Exceedance Node 

Cumulative 
4 Scenario 

0.99 Hopland 
Cloverdale 
Healdsburg 

0.95 Hopland 
Cloverdale 
Healdsburg 

0.90 Hopland 
Cloverdale 
Healdsburg 

0.75 Hopland 
Cloverdale 
Healdsburg 

0.5 Hopland 
Cloverdale 
Healdsburg 

0.05 Hopland 
Cloverdale 
Healdsburg 

Oct 
-1.5 
-0.7 
0.0 
-1.5 
-0.3 
0.0 
-0.6 
-0.5 
-0.1 
-0.6 
-0.6 
-0.3 
-0.5 
-0.5 
-0.3 
-2.9 
-2.0 
-1.2 

Nov 
-1.5 
-0.9 
-0.3 
-1.4 
-0.7 
-0.2 
-0.6 
-0.7 
-0.3 
-0.6 
-0.7 
-0.3 
-0.8 
-0.6 
-0.2 
-1.1 
-0.3 
-0.2 

Dec 
-1.4 
-0.8 
-0.3 
-0.6 
-0.6 
-0.3 
-0.6 
-0.6 
-0.2 
-0.6 
-0.5 
-0.2 
-0.7 
-0.3 
-0.2 
-1.4 
-0.6 
-0.4 

Jan 
-0.5 
-0.5 
-0.2 
-0.6 
-0.6 
-0.2 
-0.4 
-0.4 
-0.1 
-0.6 
-0.4 
-0.2 
-0.7 
-0.3 
-0.2 
-0.5 
-0.4 
-0.2 

Feb 
-0.6 
-0.6 
-0.2 
-0.4 
-0.2 
-0.1 
-0.6 
-0.3 
-0.2 
-0.8 
-0.4 
-0.3 
-0.7 
-0.3 
-0.2 
-0.5 
-0.1 
-0.1 

Mar 
-0.5 
-0.2 
0.0 
-0.2 
-0.1 
0.0 
-0.1 
-0.1 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 
-0.5 
-0.2 
-0.1 

Apr 
-0.6 
-0.3 
-0.1 
-0.4 
-0.3 
-0.1 
-0.3 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 
-0.1 
0.0 
0.0 
-0.1 
0.0 
0.0 

May 
-0.5 
-0.1 
0.0 
-0.5 
-0.2 
-0.1 
-0.4 
-0.3 
-0.1 
-0.5 
-0.3 
-0.1 
-0.2 
-0.2 
-0.1 
-0.3 
-0.1 
-0.1 

Jun 
-0.5 
-0.1 
0.0 
-0.5 
-0.2 
0.0 
-0.5 
-0.3 
-0.1 
-0.5 
-0.5 
-0.2 
-0.3 
-0.4 
-0.1 
-0.3 
-0.3 
-0.1 

Jul 
-0.5 
-0.2 
0.0 
-0.5 
-0.3 
0.0 
-0.4 
-0.4 
-0.1 
-0.3 
-0.4 
-0.2 
-0.3 
-0.4 
-0.2 
-0.1 
-0.1 
0.0 

Aug 
-0.3 
-0.1 
0.0 
-0.4 
-0.3 
0.0 
-0.4 
-0.4 
-0.1 
-0.4 
-0.4 
-0.2 
-0.4 
-0.4 
-0.3 
-0.2 
-0.2 
0.0 

Sep 
-1.5 
-0.3 
0.0 
-0.4 
-0.2 
0.0 
-0.3 
-0.4 
-0.1 
-0.4 
-0.4 
-0.2 
-0.4 
-0.4 
-0.3 
-0.2 
-0.2 
0.0 
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Figure 5.7.1-7. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 4 Scenario (0.50 exceedance). 

Figure 5.7.1-8. Stage height at the Hopland USGS gage under the Proposed Project and the Cumulative 4 Scenario (0.05 exceedance). 
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Impact 5.7.1-6. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially alter the existing drainage pattern of a site or area, including 
through the alteration of the course of a stream or river, in a manner which would 
result in substantial erosion or sedimentation on- or off-site in Dry Creek in 
combination with the No Potter Valley Project (Cumulative 1 Scenario) and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable) 

Impact 5.7.1-7. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially alter the existing drainage pattern of a site or area, including 
through the alteration of the course of a stream or river, in a manner which would 
result in substantial erosion or sedimentation on- or off-site in Dry Creek in 
combination with the Ukiah Amendment of Water Right Permit 12952 (Cumulative 
2 Scenario) and the UWMP Future Water Rights Application with the SWRCB 
(Cumulative 3 Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, at USGS gages along Dry Creek, stage increases relative to 
the Proposed Project would occur from June through October, while stage would be similar or 
lower from November through May, with the largest decreases occurring from December 
through February under the 0.05 exceedance (wetter condition) (Table 5.7.1-32).  

Modeling data show that stage would be slightly greater (0.1 to 0.3 foot) from June through 
October during the 0.50 exceedance conditions and similar or slightly lower the remainder of the 
year. Increases in stage would occur during lower flows from June to October, with low velocity, 
and are not likely to cause increased erosion (Figure 5.7.1-9). The stage decrease from 
November through April would be relatively small (0.1 foot) compared to the overall stage height 
(1.3 to 3.5 feet), there would be little effect on water surface slope, and resulting erosion from or 
within tributaries. 

At the 0.05 exceedance, potential stage decreases from November through February would 
potentially expose up to 0.7 foot of streambank to erosion from runoff during months with heavy 
precipitation (Figure 5.7.1-10). This degree of potential exposure would occur relatively 
infrequently, but banks would be exposed more consistently across all exceedances from 
November through February (Table 5.7.1-32). The potential impact to drainage patterns and 
erosion and sedimentation could be significant. Thus, under the Cumulative 1 Scenario, the 
potential impacts on hydrology associated with drainage patterns, resulting in erosion and 
sedimentation would be cumulatively significant and unavoidable and no mitigation is available. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, at USGS gages along Dry Creek, stage relative to the 
Proposed Project would the same at the 0.50, 0.75, 0.90, 0.95, and 0.99 exceedances (with the 
exception a decrease of 0.1 foot at the Dry Creek at Geyserville gage during November at 0.95 
exceedance) (Table 5.7.1-33). During wetter conditions (0.05 exceedance), stage would 
increase relative to the Proposed Project during October and February, and decrease in 
December and March (at the Dry Creek mouth USGS gage). Modeling data show that stage 
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Table 5.7.1-32.Changes in stage (feet) compared to the Proposed Project under the Cumulative 1 Scenario Alternative at 
USGS gages along Dry Creek by month at various exceedance probabilities (decreases in stage (feet) indicated by negative 
number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest 
condition; 0.05 exceedance represents wettest condition). 

Alt 

Cumulative 
1 Scenario 

Exceedance Node 

0.99 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.95 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.90 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.75 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.50 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.05 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

Oct 

0.0 

0.1 

0.0 

0.1 

0.1 

0.1 

0.2 

0.2 

0.1 

0.1 

0.2 

0.2 

Nov 

0.0 

0.0 

-0.1 

-0.2 

-0.3 

-0.2 

-0.2 

-0.1 

0.0 

0.0 

-0.1 

-0.1 

Dec 

0.0 

0.0 

-0.1 

-0.2 

-0.2 

-0.2 

-0.2 

-0.1 

-0.1 

-0.1 

-0.5 

-0.4 

Jan 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.6 

-0.1 

Feb 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

0.0 

-0.1 

-0.1 

-0.7 

-0.1 

Mar 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 

0.0 

Apr 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

May 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jun 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.1 

0.1 

0.1 

Jul 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.1 

0.3 

0.2 

0.1 

0.1 

Aug 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.1 

0.1 

Sep 

0.2 

0.0 

0.1 

0.1 

0.2 

0.1 

0.3 

0.2 

0.3 

0.3 

0.1 

0.1 
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Figure 5.7.1-9. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 1 Scenario 
(0.50 exceedance). 

Figure 5.7.1-10. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 1 Scenario 
(0.05 exceedance). 
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Cumulative Impacts 

Table 5.7.1-33. Changes in stage (feet) compared to the Proposed Project under the Cumulative 2 Scenario Alternative at 
USGS gages along Dry Creek by month at various exceedance probabilities (decreases in stage (feet) indicated by negative 
number and red shading; increases indicated by positive numbers and blue shading) (0.99 exceedance represents driest 
condition; 0.05 exceedance represents wettest condition). 

Alt 

Cumulative 
2 Scenario 

Exceedance Node 

0.99 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.95 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.90 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.75 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.50 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.05 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

Oct 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

Nov 

0.0 

0.0 

-0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Dec 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.2 

-0.2 

Jan 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Feb 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

Mar 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

Apr 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

May 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jun 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jul 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Aug 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Sep 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Figure 5.7.1-11. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 2 Scenario 
(0.50 exceedance). 

Figure 5.7.1-12. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 2 Scenario 
(0.05 exceedance). 
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Cumulative Impacts 

would be the same relative to the Proposed Project during median flow conditions (Figure 5.7.1-
11) and there would be no effect on erosion. During wet conditions (0.05 exceedance), potential 
stage increases in October and February (0.2 foot), and decreases in December (0.2 foot) 
would be small compared to overall stage heights (1.4 to 2.5 feet) and there would be little effect 
on bank erosion or water surface slope resulting in erosion from or within tributaries (Figure 
5.7.1-12). Thus, under the Cumulative 2 Scenario, the potential impacts on hydrology associated 
with drainage patterns, resulting in erosion and sedimentation would be cumulatively less than 
significant and no mitigation is required. 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, at USGS gages along Dry Creek, stage relative to the 
Proposed Project would the same or slightly greater at the 0.50, 0.75, 0.90, 0.95, and 0.99 
exceedances (with the exception of October at 0.75 exceedance and November at 0.95 
exceedance) (Table 5.7.1-34). During wetter conditions (0.05 exceedance), stage would 
increase slightly relative to the Proposed Project during October and February (0.1 to 0.2 foot), 
and decrease slightly in December, January, March, and April (0.1 to 0.2 foot). Modeling data 
show that stage would be largely the same relative to the Proposed Project during median flow 
conditions, with slight increases (0.1 foot) in July and August (Figure.5.7.1-13), but there would 
be little effect on erosion. During wet conditions (0.05 exceedance), potential stage increases in 
October and February (0.1 to 0.2 foot), and decreases in December (0.1 to 0.2 foot) would be 
small compared to overall stage heights (1.4 to 2.5 feet) and there would be little effect on bank 
erosion or water surface slope resulting in erosion from or within tributaries (Figure 5.7.1-14). 
Thus, under the Cumulative 3 Scenario, the potential impacts on hydrology associated with 
drainage patterns, resulting in erosion and sedimentation would be cumulatively less than 
significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario, at USGS gages along Dry Creek, stage increases relative to 
the Proposed Project would occur from June through October, while stage would be similar or 
lower from November through May, with the largest decreases occurring from December 
through February under wetter flow conditions (0.05 exceedance) (Table 5.7.1-35).  

Modeling data show that stage would be slightly greater (0.1 to 0.3 foot) from June through 
October during the 0.50 exceedance and similar or slightly lower the remainder of the year. 
Increases in stage would occur during lower flows from June to October, with low velocity, and 
are not likely to cause increased erosion (Figure 5.7.1-15). The stage decrease from November 
through April would be relatively small (0.1 foot) compared to the overall stage height (1.3 to 3.5 
feet), there would be little effect on water surface slope, and resulting erosion from or within 
tributaries. 

At the 0.05 exceedance, potential stage decreases from November through February would 
potentially expose up to 1.1 foot of streambank to erosion from runoff during months with heavy 
precipitation (Figure 5.7.1-16). This degree of potential exposure would occur relatively 
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Cumulative Impacts 

Table 5.7.1-34. Changes in stage (feet) compared to the Proposed Project under the Cumulative 3 Scenario 
Alternative at USGS gages along Dry Creek by month at various exceedance probabilities (decreases in stage (feet) 
indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alt 

Cumulative 
3 Scenario 

Exceedance Node 

0.99 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.95 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.90 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.75 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.50 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.05 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

Oct 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 

0.1 

0.0 

Nov 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Dec 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.2 

Jan 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

0.0 

Feb 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

Mar 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

Apr 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

May 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jun 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jul 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

Aug 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

Sep 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 
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Figure.5.7.1-13. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 3 Scenario 
(0.50 exceedance). 

Figure 5.7.1-14. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 3 Scenario 
(0.05 exceedance). 
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Cumulative Impacts 

Table 5.7.1-35. Changes in stage (feet) compared to the Proposed Project under the Cumulative 4 Scenario Alternative at 
USGS gages along Dry Creek by month at various exceedance probabilities (decreases in stage (feet) indicated by negative 
number and red shading; increases indicated by positive numbers and blue shading) (no shading) (0.99 exceedance 
represents driest condition; 0.05 exceedance represents wettest condition). 

Alt 

Cumulative 
4 Scenario 

Exceedance Node 

0.99 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.95 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.90 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.75 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.50 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

0.05 
Dry Cr at 
Geyserville 
Dry Creek 
Mouth 

Oct 

0.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.3 

0.2 

0.2 

0.2 

0.4 

0.3 

Nov 

0.0 

0.0 

-0.1 

-0.2 

-0.2 

-0.2 

-0.2 

-0.1 

0.0 

0.0 

-0.1 

-0.1 

Dec 

0.0 

0.0 

-0.1 

-0.2 

-0.2 

-0.1 

-0.2 

0.0 

-0.1 

-0.1 

-0.6 

-0.5 

Jan 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.7 

-0.3 

Feb 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-1.1 

0.0 

Mar 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

0.0 

0.0 

-0.1 

Apr 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

May 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jun 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.3 

0.2 

0.1 

0.0 

Jul 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.4 

0.3 

0.1 

0.1 

Aug 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.3 

0.1 

0.1 

Sep 

0.1 

0.0 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.3 

0.1 

0.1 
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Figure 5.7.1-15. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 4 Scenario 
(0.50 exceedance). 

Figure 5.7.1-16. Stage height at the Dry Creek near Geyserville USGS gage under the Proposed Project and the Cumulative 4 Scenario 
(0.05 exceedance). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-102 
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infrequently, but banks would be exposed more consistently across all exceedances from 
November through February. The potential impact to drainage patterns and erosion and 
sedimentation could be significant. Thus, under the Cumulative 4 Scenario, the potential 
impacts on hydrology associated with drainage patterns, resulting in erosion and sedimentation 
would be cumulatively significant and unavoidable and no mitigation is available. 

Impact 5.7.1-8. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially alter the existing drainage pattern of a site or area, including 
through the alteration of the course of a stream or river, in a manner which would 
result in substantial erosion or sedimentation on- or off-site in the Lower Russian 
River in combination with the No Potter Valley Project (Cumulative 1 Scenario), 
the Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), the 
UWMP Future Water Rights Application with the SWRCB (Cumulative 3 Scenario) 
and the combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). 
(Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Table 5.7.1-36).  

Modeling data show that stage decreases are greatest from October through February across 
all exceedances, with the greatest decrease occurring in October during the 0.05 exceedance 
(wettest conditions). Decreases in stage from May to October would occur during lower flows, 
with low velocity, and would not be likely to cause increased erosion (Figure 5.7.1-17 and Figure 
5.7.1-18). Decreases from November through February would expose streambanks to erosion 
from surface runoff during precipitation or bank erosion from high water velocity, although the 
decreases would be slight compared to natural stage increases during the 0.50 (2 to 9 feet) and 
0.05 exceedances (5 to 25 feet). The decrease in stage in October at 0.05 exceedance would 
be large (2.5 feet) relative to overall stage height (4.3 feet), but would also occur during periods 
of seasonal low flow. This could still cause bank erosion, but this potential change would occur 
relatively infrequently (at the 0.05 exceedance [approximately one out of twenty years]) during a 
single month (October). Further, natural stage increases due to seasonal rainfall would exceed 
the magnitude and duration of this stage increase. Under the Proposed Project and Cumulative 
1 Scenario at the 0.05 exceedance, stage would increase above 5.0 feet (up to 25.0 feet) from 
November through May. Thus, under the Cumulative 1 Scenario, the potential impacts on 
hydrology associated with drainage patterns, resulting in erosion and sedimentation would be 
cumulatively less than significant and no mitigation is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Table 5.7.1-37). Modeling data show that stage would be largely the 
same relative to the Proposed Project during all exceedances flow conditions, with slight 
decreases (0.1 to 0.3 foot), but there would likely be little effect on erosion. The decreases 
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Table 5.7.1-36. Estimated stage (feet) at various flow exceedances in the Lower Russian River under the Cumulative 1 
Scenario Alternative (decreases in stage (feet) indicated by negative number and red shading; increases indicated by 
positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt 

Cumulative 
1 Scenario 

Exceedance 
0.99 
0.95 
0.90 
0.75 
0.50 
0.05 

Node 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 

Oct 
0.0 
-0.2 
-0.2 
-0.1 
-0.5 
-2.5 

Nov 
-0.2 
-0.6 
-0.3 
-0.5 
-0.5 
-0.3 

Dec 
-0.6 
-0.4 
-0.5 
-0.4 
-0.4 
-0.4 

Jan 
-0.5 
-0.3 
-0.2 
-0.3 
-0.3 
-0.1 

Feb 
-0.4 
-0.3 
-0.3 
-0.4 
-0.3 
-0.1 

Mar 
0.0 
0.0 
0.0 
-0.1 
0.0 
-0.2 

Apr 
-0.1 
-0.2 
-0.1 
0.0 
0.0 
-0.1 

May 
0.0 
-0.1 
-0.2 
-0.2 
-0.1 
-0.1 

Jun 
0.0 
-0.2 
-0.2 
-0.2 
0.0 
-0.2 

Jul 
0.0 
-0.2 
-0.2 
-0.2 
0.0 
0.0 

Aug 
0.0 
-0.2 
-0.2 
-0.2 
-0.1 
0.0 

Sep 
0.0 
-0.2 
-0.2 
-0.2 
-0.1 
0.0 
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Figure 5.7.1-17. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 1 Scenario (0.50 
exceedance). 

Figure 5.7.1-18. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 1 Scenario (0.05 
exceedance). 
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Table 5.7.1-37. Estimated stage (feet) at various flow exceedances in the Lower Russian River under the Cumulative 2 
Scenario Alternative (decreases in stage (feet) indicated by negative number and red shading; increases indicated by 
positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt 

Cumulative 
2 Scenario 

Exceedance 
0.99 
0.95 
0.90 
0.75 
0.50 
0.05 

Node 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 

Oct 
0.0 
0.0 
0.0 
0.0 
-0.1 
-0.2 

Nov 
0.0 
0.0 
0.0 
-0.1 
-0.2 
-0.1 

Dec 
-0.3 
-0.1 
-0.1 
-0.1 
-0.1 
0.0 

Jan 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Feb 
-0.1 
-0.1 
-0.1 
0.0 
0.0 
0.0 

Mar 
0.0 
0.0 
0.0 
-0.1 
0.0 
-0.1 

Apr 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

May 
0.0 
0.0 
0.0 
0.0 
-0.1 
0.0 

Jun 
0.0 
-0.1 
0.0 
0.0 
0.0 
-0.1 

Jul 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 

Aug 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 

Sep 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
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would be small compared to overall stage heights (Figure 5.7.1-19 and Figure 5.7.1-20) and there 
would be little effect on bank erosion or water surface slope resulting in erosion from or within 
tributaries. Thus, under the Cumulative 2 Scenario, the potential impacts on hydrology 
associated with drainage patterns, resulting in erosion and sedimentation would be cumulatively 
less than significant and no mitigation is required. 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Table 5.7.1-38). Modeling data show that stage would be largely the 
same relative to the Proposed Project during all exceedances flow conditions, with slight 
decreases (0.1 to 0.3 foot), but there would likely be very little effect on erosion. The decreases 
would be small compared to overall stage heights (Figure 5.7.1-21and Figure 5.7.1-22) and there 
would be little effect on bank erosion or water surface slope resulting in erosion from or within 
tributaries. Thus, under the Cumulative 3 Scenario, the potential impacts on hydrology 
associated with drainage patterns, resulting in erosion and sedimentation would be cumulatively 
less than significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP 
Under the Cumulative 4 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Table 5.7.1-39).  

Modeling data show that stage decreases are greatest from October through February across 
all exceedances, with the greatest decrease occurring in October during wetter conditions (0.05 
exceedance). Decreases in stage from May to October would occur during lower flows, with low 
velocity, and would not be likely to cause increased erosion (Figure 5.7.1-23 and Figure 5.7.1-24). 
Decreases from November through February would expose streambanks to erosion from 
surface runoff during precipitation or bank erosion from high water velocity, although the 
decreases would be slight compared to natural stage increases during the 0.50 (2 to 9 feet) and 
0.05 exceedances (5 to 25 feet). The decrease in stage in October at the 0.05 exceedance 
would be large (2.5 feet) relative to overall stage height (4.3 feet), but would also occur during 
periods of seasonal low flow. This could still cause bank erosion, but this potential change 
would occur relatively infrequently (0.05 exceedance [approximately one out of twenty years]) 
during a single month (October). Further, natural stage increases due to seasonal rainfall would 
exceed the magnitude and duration of this stage increase. Under the Proposed Project and 
Cumulative 1 Scenario during the 0.05 exceedance, stage would increase above 5.0 feet (up to 
25.0 feet) from November through May. Thus, under the Cumulative 4 Scenario, the potential 
impacts on hydrology associated with drainage patterns, resulting in erosion and sedimentation 
would be cumulatively less than significant and no mitigation is required. 
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Cumulative Impacts 

Figure 5.7.1-19. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 2 Scenario (0.50 
exceedance). 

Figure 5.7.1-20. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 2 Scenario (0.05 

exceedance). 
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Cumulative Impacts 

Table 5.7.1-38. Estimated stage (feet) at various flow exceedances in the Lower Russian River under the Cumulative 3 
Scenario Alternative (decreases in stage (feet) indicated by negative number and red shading; increases indicated by 
positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt 

Cumulative 
3 Scenario 

Exceedance 
0.99 
0.95 
0.90 
0.75 
0.50 
0.05 

Node 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 

Oct 
0.0 
0.0 
0.0 
0.0 
-0.1 
-0.1 

Nov 
0.0 
0.0 
0.0 
0.0 
-0.1 
-0.1 

Dec 
-0.3 
0.0 
0.0 
-0.1 
0.0 
0.0 

Jan 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 

Feb 
-0.1 
0.0 
-0.1 
0.0 
0.0 
0.0 

Mar 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.1 

Apr 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

May 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Jun 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 

Jul 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 

Aug 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 

Sep 
0.0 
-0.1 
0.0 
0.0 
0.0 
0.0 
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Figure 5.7.1-21. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 3 Scenario (0.50 
exceedance). 

Figure 5.7.1-22. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 3 Scenario (0.05 
exceedance). 
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Cumulative Impacts 

Table 5.7.1-39. Estimated stage (feet) at various flow exceedances in the Lower Russian River under the Cumulative 4 
Scenario Alternative (decreases in stage (feet) indicated by negative number and red shading; increases indicated by 
positive numbers and blue shading) (0.99 exceedance represents driest condition; 0.05 exceedance represents wettest 
condition). 

Alt 

Cumulative 
4 Scenario 

Exceedance 
0.99 
0.95 
0.90 
0.75 
0.50 
0.05 

Node 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 
Hacienda Br 

Oct 
0.0 
-0.2 
-0.2 
-0.1 
-0.5 
-2.5 

Nov 
-0.2 
-0.6 
-0.3 
-0.5 
-0.5 
-0.3 

Dec 
-0.6 
-0.4 
-0.5 
-0.5 
-0.4 
-0.5 

Jan 
-0.6 
-0.4 
-0.3 
-0.3 
-0.3 
-0.1 

Feb 
-0.5 
-0.3 
-0.3 
-0.4 
-0.3 
-0.2 

Mar 
-0.1 
-0.1 
-0.1 
-0.1 
0.0 
-0.1 

Apr 
-0.2 
-0.2 
-0.1 
-0.1 
0.0 
-0.1 

May 
0.0 
-0.1 
-0.2 
-0.2 
-0.1 
-0.1 

Jun 
0.0 
-0.2 
-0.2 
-0.2 
0.0 
-0.3 

Jul 
0.0 
-0.2 
-0.2 
-0.2 
0.0 
0.0 

Aug 
0.0 
-0.2 
-0.2 
-0.2 
-0.1 
0.0 

Sep 
0.0 
-0.2 
-0.2 
-0.2 
-0.1 
0.0 
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Figure 5.7.1-23. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 4 Scenario (0.50 
exceedance). 

Figure 5.7.1-24. Stage height at the Hacienda Bridge USGS gage under the Proposed Project and the Cumulative 4 Scenario (0.05 
exceedance). 
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Cumulative Impacts 

Impact 5.7.1-9. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially alter the area of exposed shoreline within Lake Sonoma in a 
manner which would result in substantial erosion or sedimentation on-or off-site 
in combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively Less than 
Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario water surface elevation would decrease in Lake Sonoma in 
nearly all months during all exceedances, with the exception of February through May under 
median flow conditions, and March through May and July through August under the 0.05 
exceedance (Table 5.7.1-40). Decreases in water surface elevation would be less than 5 feet 
under median flows and less than 8 feet in most cases during drier conditions. The area of 
exposed shoreline during median flows would be similar to the Proposed Project from February 
through June with moderate increases from July through January (Figure 5.7.1-25). Thus, under 
the Cumulative 1 Scenario, the potential impact on hydrology resulting in erosion and 
sedimentation would be cumulatively less than significant and no mitigation is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario water surface elevation would decrease in Lake Sonoma in all 
months during all exceedances (Table 5.7.1-41). Decreases in stage would be 1 foot or less 
under the 0.50 exceedance and less than 3 feet during drier conditions. The area of exposed 
shoreline during the 0.50 exceedance would be similar to the Proposed Project from February 
through June with moderate increases from July through January (Figure 5.7.1-26). Thus, under 
the Cumulative 2 Scenario, the potential impact on hydrology resulting in erosion and 
sedimentation would be cumulatively less than significant and no mitigation is required. 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario water surface elevation would decrease in Lake Sonoma in all 
months during all exceedances (Table 5.7.1-42). Decreases in stage would be 1 feet under the 
0.50 exceedance and less than 3 feet during drier conditions. The area of exposed shoreline 
during the 0.50 exceedance would be similar to the Proposed Project from February through 
May with moderate increases from June through January (Figure 5.7.1-27). Thus, under the 
Cumulative 3 Scenario, the potential impact on hydrology resulting in erosion and sedimentation 
would be cumulatively less than significant and no mitigation is required. . 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario water surface elevation would decrease in Lake Sonoma in 
nearly all months during all exceedances, with the exception of February through March under 
the 0.05 exceedance. (Table 5.7.1-43). Decreases in stage would be less than 5 feet under the 
0.50 exceedance and less than 6 feet in most cases during drier conditions. The area of  
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Table 5.7.1-40. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under 
the Cumulative 1 Scenario Alternative compared to Proposed Project Conditions (decreases in water surface elevation 
(feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alt Exceedance Node 

Cumulative 
1 Scenario 

0.99 Sonoma 
0.95 Sonoma 
0.90 Sonoma 
0.75 Sonoma 
0.50 Sonoma 
0.05 Sonoma 

Oct 
-4.7 
-5.1 
-5.0 
-4.8 
-4.6 
-0.8 

Nov 
-3.8 
-2.1 
-6.2 
-5.2 
-4.7 
-2.2 

Dec 
-3.9 
-4.7 
-4.9 
-5.3 
-2.2 
-0.7 

Jan 
-3.9 
-3.7 
-5.0 
-2.6 
-2.6 
-0.3 

Feb 
-6.1 
-4.8 
-3.5 
-3.1 
0.0 
-0.1 

Mar 
-6.1 
-2.7 
-3.4 
-0.7 
0.0 
0.0 

Apr 
-6.4 
-5.2 
-3.4 
-0.2 
0.0 
0.0 

May 
-5.8 
-5.5 
-3.4 
-0.3 
0.0 
0.0 

Jun 
-4.5 
-8.4 
-4.0 
-3.0 
-2.2 
-0.2 

Jul 
-4.5 
-8.0 
-3.4 
-2.0 
-1.0 
0.0 

Aug 
-4.8 
-7.1 
-3.2 
-0.9 
-0.2 
0.0 

Sep 
-4.7 
-6.6 
-4.7 
-4.0 
-3.4 
-0.4 
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Figure 5.7.1-25. Area (acres) of exposed shoreline at Lake Sonoma under the Proposed Project and Cumulative 1 Scenario (0.50 
exceedance) 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-115 



  

   
   

 

            

 
 

             
             
             
             
             
          

 

Cumulative Impacts 

Table 5.7.1-41. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under 
the Cumulative 2 Scenario Alternative compared to Proposed Project Conditions (decreases in water surface elevation 
(feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alt Exceedance Node 

Cumulative 
2 Scenario 

0.99 Sonoma 
0.95 Sonoma 
0.90 Sonoma 
0.75 Sonoma 
0.50 Sonoma 
0.05 Sonoma 

Oct 
-1.6 
-0.4 
-2.6 
-2.0 
-0.9 
-0.4 

Nov 
-1.5 
-0.9 
-3.6 
-2.2 
-1.0 
-0.7 

Dec 
-1.7 
-3.0 
-3.6 
-1.5 
-0.8 
-0.1 

Jan 
-1.6 
-3.3 
-1.3 
-0.9 
-0.5 
0.1 

Feb 
-2.9 
-2.0 
-1.0 
-0.4 
-0.1 
0.2 

Mar 
-2.9 
-1.5 
-0.7 
-0.1 
-0.1 
0.0 

Apr 
-0.6 
-1.6 
-1.5 
-0.1 
-0.1 
-0.1 

May 
-0.6 
-0.2 
-1.3 
-0.1 
-0.1 
-0.1 

Jun 
-1.4 
-1.5 
-1.6 
-1.1 
-0.4 
-0.2 

Jul 
-1.0 
-1.5 
-1.2 
-0.7 
-0.2 
-0.1 

Aug 
-0.7 
-0.7 
-1.1 
-0.3 
-0.1 
-0.1 

Sep 
‐1.8 
‐0.9 
‐2.0 
‐1.5 
‐0.7 
‐0.2 
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Figure 5.7.1-26. Area (acres) of exposed shoreline at Lake Sonoma under the Proposed Project and Cumulative 2 Scenario (0.50 
exceedance) 
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Table 5.7.1-42. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under 
the Cumulative 3 Scenario Alternative compared to Proposed Project Conditions (decreases in water surface elevation 
(feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading)  (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alt Exceedance Node 

Cumulative 
3 Scenario 

0.99 Sonoma 
0.95 Sonoma 
0.90 Sonoma 
0.75 Sonoma 
0.50 Sonoma 
0.05 Sonoma 

Oct 
-3.1 
-0.5 
-3.0 
-2.1 
-1.1 
-0.7 

Nov 
-3.0 
-0.3 
-4.1 
-2.2 
-1.3 
-0.8 

Dec 
-3.2 
-3.3 
-3.3 
-1.7 
-1.1 
-0.2 

Jan 
-3.0 
-3.1 
-1.6 
-1.2 
-0.7 
0.1 

Feb 
-4.0 
-2.4 
-1.3 
-0.9 
-0.1 
0.1 

Mar 
-4.0 
-2.0 
-0.7 
-0.1 
-0.1 
0.0 

Apr 
-1.2 
-1.2 
-1.5 
-0.1 
-0.1 
-0.1 

May 
-1.2 
-0.6 
-1.2 
-0.1 
-0.1 
-0.1 

Jun 
-2.6 
-1.9 
-1.8 
-1.3 
-0.7 
-0.3 

Jul 
-2.0 
-1.6 
-1.3 
-0.8 
-0.3 
-0.1 

Aug 
-1.4 
-0.8 
-1.1 
-0.3 
-0.1 
-0.1 

Sep 
-3.2 
-1.1 
-2.4 
-1.8 
-0.9 
-0.6 
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Figure 5.7.1-27. Area (acres) of exposed shoreline at Lake Sonoma under the Proposed Project and Cumulative 3 Scenario (0.50 
exceedance) 
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Table 5.7.1-43. Estimated difference (feet) in water surface elevation at various flow exceedances in Lake Sonoma under 
the Cumulative 4 Scenario Alternative compared to Proposed Project Conditions. (decreases in water surface elevation 
(feet) indicated by negative number and red shading; increases indicated by positive numbers and blue shading) (0.99 
exceedance represents driest condition; 0.05 exceedance represents wettest condition). 

Alt Exceedance Node 

Cumulative 
4 Scenario 

0.99 Sonoma 
0.95 Sonoma 
0.90 Sonoma 
0.75 Sonoma 
0.50 Sonoma 
0.05 Sonoma 

Oct 
-10.2 
-11.1 
-10.2 
-6.5 
-6.3 
-1.7 

Nov 
-9.6 
-10.2 
-10.8 
-7.2 
-6.7 
-4.4 

Dec 
-11.3 
-10.5 
-8.8 
-7.6 
-4.3 
-1.0 

Jan 
-11.2 
-5.6 
-7.3 
-5.5 
-3.8 
-0.7 

Feb 
-9.9 
-7.1 
-6.1 
-4.7 
-0.1 
0.0 

Mar 
-9.8 
-4.8 
-5.5 
-1.3 
-0.1 
0.0 

Apr 
-8.0 
-6.5 
-6.1 
-0.4 
-0.1 
-0.1 

May 
-7.3 
-6.7 
-6.0 
-0.4 
-0.1 
-0.1 

Jun 
-7.7 
-10.7 
-7.6 
-4.2 
-3.1 
-0.6 

Jul 
-6.8 
-9.8 
-6.6 
-2.8 
-1.5 
-0.2 

Aug 
-6.5 
-8.3 
-6.4 
-1.4 
-0.4 
-0.1 

Sep 
-8.7 
-10.7 
-8.8 
-5.5 
-4.7 
-1.1 
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exposed shoreline during median flows would be similar to the Proposed Project from February 
through April with moderate increases from May through January (Figure 5.7.1-28). Thus, under 
the Cumulative 4 Scenario, the potential impact on hydrology resulting in erosion and 
sedimentation would be cumulatively less than significant and no mitigation is required.  

management period across all flow exceedances, suggesting lower inflow into the Russian 
River Estuary (Table 5.7.1-22, Table 5.7.1-24, Table 5.7.1-26). Given lower inflow into the 
Russian River Estuary (relative to the Proposed Project), the Cumulative 1, 2, 3 and 4 scenarios 
could further increase the duration of elevated estuary water levels, or increase the annual 
frequency of flow conditions that lead to a greater duration of elevated estuary water levels, 
thereby increasing the risk to people or structures within this area to loss, injury, or death 
involving flooding in the event of a tsunami. Therefore, under Cumulative 1, 2, 3 and 4 
scenarios, the impacts on hydrology could contribute to inundation by seiche, tsunami, or 
mudflow and therefore, would be significant and unavoidable and no mitigation is available. 

5.7.2 Water Quality 

Geographic 
The geographic scope of potential cumulative impacts on water quality include the areas within 
which the Proposed Project could cause a significant and/or less than significant impact. As 
explained in Chapter 4.2, “Water Quality,” impacts to water quality could occur in the Upper and 
Lower Russian River, in Lake Sonoma and in the Russian River Estuary. The No Potter Valley 
Project, UWMP Future Water Rights Petition, and Amendment of Water Right Permit 12952 
(Application 15704) for the City of Ukiah Draft Program Environmental Impact Report are the 
related projects within the geographic scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impacts on water quality in the Upper and 
Lower Russian River, in Lake Sonoma, and the Russian River Estuary in combination with the 
following related projects:  No Potter Valley Project (Cumulative 1 Scenario), Ukiah Amendment 
of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights Application 
with the SWRCB (Cumulative 3 Scenario), and the combined Cumulative 1, 2 and 3 scenarios 
(Cumulative 4 Scenario). 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore no cumulative analysis will be conducted for construction related impacts to water 
quality. 
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Figure 5.7.1-28. Area (acres) of exposed shoreline at Lake Sonoma under the Proposed Project and Cumulative 4 Scenario (0.50 

exceedance) 
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The analysis of potential cumulative impacts on water quality relies on a quantitative hydrologic 
modeling analysis (Russian River ResSim) that simulates water surface elevation changes in 
Lake Sonoma and on the timing and degree of change in reservoir releases and the 
corresponding change in instream flow and river stage height in the Russian River that would 
occur under the Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios. The hydrology 
data analysis in Section 5.7.1, “Hydrology,” was used to inform a qualitative analysis of mercury, 
aluminum, and specific conductance that could cause impairments in the Russian River and 
Lake Sonoma, and the likely effects that changes in lake water surface elevations and stream 
flows associated with the Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios could 
have on these constituents. The analysis of the effects of the cumulative scenarios (1, 2, 3, and 
4) on water quality resources emphasizes potential impacts to beneficial uses that the Russian 
River has been identified (by the North Coast Regional Water Quality Control Board) as 
supporting within the project area. 

If a cumulative scenario resulted in an increase in water surface elevation in Lake Sonoma 
above that of the Proposed Project, there would be no impact on water quality and it would not 
be cumulatively considerable. If a cumulative scenario resulted in a substantial change 
(increase or decrease) in the river stage (in the Upper and Lower Reach of the Russian River) 
or decrease in the water surface elevation (in Lake Sonoma) below that of the Proposed 
Project, the impact to water quality was considered a cumulatively significant impact. Please 
see Section 5.7.1, “Hydrology,” for a detailed discussion and an analysis of water surface 
elevation and instream flow modeling results as they relate to the Proposed Project, and 
Cumulative 1, 2, 3 and 4.  

The cumulative analysis of effects on biostimulatory substances relies on quantitative analysis 
of data collected by the Water Agency for the Russian River Biological Opinion and Temporary 
Urgency Change Orders (TUCOs) in the Russian River under a variety of instream flows that 
are similar to Baseline Condition minimum instream flows and the Proposed Project minimum 
instream flows. The collected data was quantitatively assessed against United States 
Environmental Protection Agency’s (USEPA) recommended criteria to identify potential 
cumulative impacts and then was used to inform a qualitative analysis of potential cumulative 
impacts. Upper Russian River data was collected during minimum instream flows in 2010 and 
2012 that are similar to the Baseline Conditions. Although the period of record for Baseline 
Conditions includes the years 2006 through 2013, Upper Russian River instream flows during 
2013 were reduced through a TUCO and are similar to the Proposed Project instream flows. As 
such, the 2013 data that is similar to the Proposed Project instream flows was analyzed against 
the data collected in 2010 and 2012 during instream flows that are similar to the Baseline 
Conditions for changes in potential impacts. Lower Russian River data was collected during 
minimum instream flows in 2010, 2011, and 2012 that are similar to the Baseline Conditions. 
Again, although the period of record for Baseline Conditions includes the years 2006 through 
2013, Lower Russian River instream flows during 2013 were reduced through a TUCO and are 
similar to the Proposed Project instream flows. As such, the 2013 data was analyzed with data 
collected in 2014 and 2015 during reduced TUCO minimum instream flows that are similar to 
conditions that could occur under the Proposed Project against the data collected in 2010, 2011, 
and 2012 during instream flows that are similar to the Baseline Condition for changes in 
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potential impacts. Impacts associated with biostimulatory substances for the Proposed Project 
are significant and unavoidable and would likely continue to be significant and unavoidable in 
combination with the related projects.  

The cumulative impact discussion follows the impact statements 4.2-1, 4.2-2, and 4.1-4, 
analyzed in Chapter 4.2, “Water Quality,” Section “Impacts, and Mitigation Measures,” and 
focuses on impacts on water quality for which the Proposed Project and related projects could 
cause a potentially significant and/or less than significant impact, that when considered 
concurrently, may result in a cumulatively considerable impact. 

Impact 5.7.2-1. Implementation of the Fish Habitat Flows and Water Rights Project 
could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality relating to mercury 
accumulation in fish tissue in Lake Sonoma in combination with the No Potter 
Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 
12952 (Cumulative 2 Scenario), UWMP Future Water Rights Application with the 
SWRCB (Cumulative 3 Scenario), and Cumulative 1, 2 and 3 scenarios (Cumulative 
4 Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario water surface elevation would decrease in Lake Sonoma in 
nearly all months during all exceedances, with the exception of February through May under 
median flow conditions, and March through May and July through August under the 0.05 
exceedance (Section 5.7.1, “Hydrology,” Table 5.7.1-40). Decreases in water surface elevation 
would be less than 5 feet under median flows and less than 8 feet in most cases during drier 
conditions. The area of exposed shoreline during median flows would be similar to the Proposed 
Project from February through June with moderate increases from July through January 
(Section 5.7.1, “Hydrology,” Figure 5.7.1-25). Thus, under the Cumulative 1 Scenario, the 
potential impact on water quality resulting in erosion and sedimentation that could significantly 
exacerbate the water quality condition of Lake Sonoma from mercury accumulation that could 
result in a violation of water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality would be cumulatively less than significant and no mitigation 
is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario water surface elevation would decrease in Lake Sonoma in all 
months during all exceedances (Section 5.7.1, “Hydrology,” Table 5.7.1-41). Decreases in stage 
would be 1 foot or less under the 0.50 exceedance and less than 3 feet during drier conditions. 
The area of exposed shoreline during the 0.50 exceedance would be similar to the Proposed 
Project from February through June with moderate increases from July through January 
(Section 5.7.1, “Hydrology,” Figure 5.7.1-26). Thus, under the Cumulative 2 Scenario, the 
potential impact on water quality resulting in erosion and sedimentation that could significantly 
exacerbate the water quality condition of Lake Sonoma from mercury accumulation that could 
result in a violation of water quality standards or waste discharge requirements or otherwise 
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substantially degrade water quality would be cumulatively less than significant and no mitigation 
is required. 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario water surface elevation would decrease in Lake Sonoma in all 
months during all exceedances (Section 5.7.1, “Hydrology,” Table 5.7.1-42). Decreases in stage 
would be 1 feet under the 0.50 exceedance and less than 3 feet during drier conditions. The 
area of exposed shoreline during the 0.50 exceedance would be similar to the Proposed Project 
from February through May with moderate increases from June through January (Section 5.7.1, 
“Hydrology,” Figure 5.7.1-27). Thus, under the Cumulative 3 Scenario, the potential impact on 
water quality resulting in erosion and sedimentation that could significantly exacerbate the water 
quality condition of Lake Sonoma from mercury accumulation that could result in a violation of 
water quality standards or waste discharge requirements or otherwise substantially degrade 
water quality would be cumulatively less than significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario water surface elevation would decrease in Lake Sonoma in 
nearly all months during all exceedances, with the exception of February through March under 
the 0.05 exceedance. (Section 5.7.1, “Hydrology,” Table 5.7.1-43). Decreases in stage would be 
less than 5 feet under the 0.50 exceedance and less than 6 feet in most cases during drier 
conditions. The area of exposed shoreline during median flows would be similar to the Proposed 
Project from February through April with moderate increases from May through January 
(Section 5.7.1, “Hydrology,” Figure 5.7.1-28). Thus, under the Cumulative 4 Scenario, the 
potential impact on hydrology resulting in erosion and sedimentation that could significantly 
exacerbate the water quality condition of Lake Sonoma from mercury accumulation that could 
result in a violation of water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality would be cumulatively less than significant and no mitigation 
is required. 

Impact 5.7.2-2. Implementation of the Fish Habitat Flows and Water Rights Project 
could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality as it relates to 
aluminum and specific conductance in the Upper Russian River in combination 
with the No Potter Valley Project (Cumulative 1 Scenario) and the combined 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable) 

Impact 5.7.2-3. Implementation of the Fish Habitat Flows and Water Rights Project 
could result in a violation of water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality as it relates to 
aluminum and specific conductance in the Upper Russian River in combination 
with the Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 Scenario) 
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and the UWMP Future Water Rights Application with the SWRCB (Cumulative 3 
Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Section 5.7.1, “Hydrology,” Table 5.7.1-28). The stage change at the Hopland USGS 
gage at the 0.50 exceedance is 0.5 to 0.6 foot compared to the overall stage heights of 0.5 to 
3.5 feet and would expose previously submerged streambank (Figure 5.7.1-1). The bank would 
be exposed throughout the year and would likely lead to greater erosion from surface runoff 
during precipitation or bank erosion from high water velocity.  

At the 0.05 exceedance (wettest condition), the Cumulative 1 Scenario results in large stage 
decreases in October relative to the Proposed Project (Table 5.7.1-28). The greatest changes 
would occur upstream near Coyote Valley Dam at the Hopland USGS gage. The decreases in 
stage in October would be relatively large and would persist through November and December, 
with lower decreases persisting through the remainder of the year, including during the rainy 
season (Section 5.7.1, “Hydrology,” Figure 5.7.1-2). Under the Cumulative 1 Scenario, 
streambanks would be exposed throughout the year and would be likely lead to greater erosion 
from surface runoff during precipitation or bank erosion from high water velocity. Thus, under 
the Cumulative 1 Scenario, the potential impacts on water quality associated with drainage 
patterns, resulting in erosion and sedimentation that could significantly exacerbate the water 
quality condition from aluminum deposition and/or elevated specific conductance values that 
could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality would be cumulatively significant and unavoidable 
and no mitigation is available. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Section 5.7.1, “Hydrology,” Table 5.7.1-29). The stage decrease at the Hopland USGS 
gage at the 0.50 and 0.05 exceedances flow would be 0.1 throughout most of the year, but 
greater (up to 0.6 foot) in October, November, and December (Section 5.7.1, “Hydrology,” 
Figure 5.7.1-3 and Figure 5.7.1-4). These decreases would expose previously submerged 
streambank, but exposure would be relatively small compared to overall stage heights and 
would not be likely to cause increased erosion. Since the changes are relatively small compared 
to the overall stage heights, there would be little effect on water surface slope, and resulting 
erosion from or within tributaries under the Cumulative 2 Scenario and the potential impacts on 
water quality associated with drainage patterns, resulting in erosion and sedimentation that 
could significantly exacerbate the water quality condition from aluminum deposition and/or 
elevated specific conductance values that could result in a violation of water quality standards or 
waste discharge requirements or otherwise substantially degrade water quality would be 
cumulatively less than significant and no mitigation is required. 
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Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Section 5.7.1, “Hydrology,” Table 5.7.1-30).  

The stage decrease at the Hopland USGS gage at the 0.50 and 0.05 exceedances flow would 
be 0.1 to 0.5 foot throughout the year (Section 5.7.1, “Hydrology,” Figure 5.7.1-5 and Figure 
5.7.1-6). These decreases would expose previously submerged streambank, but exposure 
would be relatively small compared to overall stage heights and would not be likely to cause 
increased erosion. Since the changes are relatively small compared to the overall stage heights, 
there would be little effect on water surface slope, and resulting erosion from or within tributaries 
under the Cumulative 3 Scenario and the potential impacts on water quality associated with 
drainage patterns, resulting in erosion and sedimentation that could significantly exacerbate the 
water quality condition from aluminum deposition and/or elevated specific conductance values 
that could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality would be cumulatively less than significant and no 
mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under the Cumulative 4 Scenario, stage at USGS gages along the Upper Russian would be 
similar or lower than the Proposed Project during all months, at all exceedances, and at all 
nodes (Section 5.7.1, “Hydrology,” Table 5.7.1-31).  

At the 0.50 exceedance, the stage decrease at the Hopland USGS gage would be 0.1 to 0.8 
foot compared to the overall stage heights of 0.5 to 3.5 feet and would expose previously 
submerged streambank (Section 5.7.1, “Hydrology,” Figure 5.7.1-7). The bank would be exposed 
throughout the year and would likely lead to greater erosion from surface runoff during 
precipitation or bank erosion from high water velocity  

At the 0.05 exceedance, the Cumulative 4 Scenario results in large stage decreases in October 
relative to the Proposed Project (Section 5.7.1, “Hydrology,” Figure 5.7.1-8). The greatest 
changes would occur upstream near Coyote Valley Dam at the Hopland USGS gage. The 
decreases in stage in October would be large (2.9 feet), and relatively large stage decreases 
would persist through November and December, with lower decreases persisting throughout the 
year, including during the rainy season (Section 5.7.1, “Hydrology,” Table 5.7.1-31). Under the 
Cumulative 4 Scenario, streambanks would be exposed throughout the year and would be likely 
lead to greater erosion from surface runoff during precipitation or bank erosion from high water 
velocity. Thus, under the Cumulative 4 Scenario, the impacts on water quality associated with 
drainage patterns, resulting in erosion and sedimentation that could significantly exacerbate the 
water quality condition from aluminum deposition and/or elevated specific conductance values 
that could result in a violation of water quality standards or waste discharge requirements or 
otherwise substantially degrade water quality would be cumulatively significant and unavoidable 
and no mitigation is available. 
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Impact 5.7.2-4. Implementation of the Fish Habitat Flows and Water Rights Project 
could result in a violation water quality standards or waste discharge 
requirements or otherwise substantially degrade water quality as it relates to 
aluminum in the Lower Russian River in combination with the No Potter Valley 
Project (Cumulative 1 Scenario), the Ukiah Amendment of Water Right Permit 
12952 (Cumulative 2 Scenario), the UWMP Future Water Rights Application with 
the SWRCB (Cumulative 3 Scenario) and the combined Cumulative 1, 2 and 3 
scenarios (Cumulative 4 Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Under the Cumulative 1 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Section 5.7.1, “Hydrology,” Table 5.7.1-36).  

Modeling data show that stage decreases are greatest from October through February across 
all exceedances, with the greatest decrease occurring in October during the 0.05 exceedance 
(wettest conditions). Decreases in stage from May to October would occur during lower flows, 
with low velocity, and would not be likely to cause increased erosion (Section 5.7.1, “Hydrology,” 
Figure 5.7.1-17 and Figure 5.7.1-18). Decreases from November through February would expose 
streambanks to erosion from surface runoff during precipitation or bank erosion from high water 
velocity, although the decreases would be slight compared to natural stage increases during the 
0.50 (2 to 9 feet) and 0.05 exceedances (5 to 25 feet). The decrease in stage in October at 0.05 
exceedance would be large (2.5 feet) relative to overall stage height (4.3 feet), but would also 
occur during periods of seasonal low flow. This could still cause bank erosion, but this potential 
change would occur relatively infrequently (at the 0.05 exceedance [approximately one out of 
twenty years]) during a single month (October). Further, natural stage increases due to 
seasonal rainfall would exceed the magnitude and duration of this stage increase. Under the 
Proposed Project and Cumulative 1 Scenario at the 0.05 exceedance, stage would increase 
above 5.0 feet (up to 25.0 feet) from November through May. Thus, under the Cumulative 1 
Scenario, the potential impacts on water quality associated with drainage patterns, resulting in 
erosion and sedimentation that could significantly exacerbate the water quality condition from 
aluminum deposition that could result in a violation of water quality standards or waste 
discharge requirements or otherwise substantially degrade water quality would be cumulatively 
less than significant and no mitigation is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Cumulative 2 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Section 5.7.1, “Hydrology,” Table 5.7.1-37). Modeling data show that 
stage would be largely the same relative to the Proposed Project during all exceedances flow 
conditions, with slight decreases (0.1 to 0.3 foot), but there would likely be little effect on 
erosion. The decreases would be small compared to overall stage heights (Section 5.7.1, 
“Hydrology,” Figure 5.7.1-19 and Figure 5.7.1-20) and there would be little effect on bank erosion 
or water surface slope resulting in erosion from or within tributaries. Thus, under the Cumulative 
2 Scenario, the potential impacts on water quality associated with drainage patterns, resulting in 
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erosion and sedimentation that could significantly exacerbate the water quality condition from 
aluminum deposition that could result in a violation of water quality standards or waste 
discharge requirements or otherwise substantially degrade water quality would be cumulatively 
less than significant and no mitigation is required. 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Under the Cumulative 3 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Section 5.7.1, “Hydrology,” Table 5.7.1-38). Modeling data show that 
stage would be largely the same relative to the Proposed Project during all exceedances flow 
conditions, with slight decreases (0.1 to 0.3 foot), but there would likely be very little effect on 
erosion. The decreases would be small compared to overall stage heights (Section 5.7.1, 
“Hydrology,” Figure 5.7.1-21and Figure 5.7.1-22) and there would be little effect on bank erosion 
or water surface slope resulting in erosion from or within tributaries. Thus, under the Cumulative 
3 Scenario, the potential impacts on water quality associated with drainage patterns, resulting in 
erosion and sedimentation that could significantly exacerbate the water quality condition from 
aluminum deposition that could result in a violation of water quality standards or waste 
discharge requirements or otherwise substantially degrade water quality would be cumulatively 
less than significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP 
Under the Cumulative 4 Scenario, stage (relative to the Proposed Project) at the Hacienda 
Bridge USGS gage in the Lower Russian River would be similar or lower occur during all 
months and exceedances (Section 5.7.1, “Hydrology,” Table 5.7.1-39).  

Modeling data show that stage decreases are greatest from October through February across 
all exceedances, with the greatest decrease occurring in October during wetter conditions (0.05 
exceedance). Decreases in stage from May to October would occur during lower flows, with low 
velocity, and would not be likely to cause increased erosion (Section 5.7.1, “Hydrology,” Figure 
5.7.1-23 and Figure 5.7.1-24). Decreases from November through February would expose 
streambanks to erosion from surface runoff during precipitation or bank erosion from high water 
velocity, although the decreases would be slight compared to natural stage increases during the 
0.50 (2 to 9 feet) and 0.05 exceedances (5 to 25 feet). The decrease in stage in October at the 
0.05 exceedance would be large (2.5 feet) relative to overall stage height (4.3 feet), but would 
also occur during periods of seasonal low flow. This could still cause bank erosion, but this 
potential change would occur relatively infrequently (0.05 exceedance [approximately one out of 
twenty years]) during a single month (October). Further, natural stage increases due to 
seasonal rainfall would exceed the magnitude and duration of this stage increase. Under the 
Proposed Project and Cumulative 4 Scenario during the 0.05 exceedance, stage would increase 
above 5.0 feet (up to 25.0 feet) from November through May. Thus, under the Cumulative 4 
Scenario, the potential impacts on water quality associated with drainage patterns, resulting in 
erosion and sedimentation that could significantly exacerbate the water quality condition from 
aluminum deposition that could result in a violation of water quality standards or waste 
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discharge requirements or otherwise substantially degrade water quality would be cumulatively 
less than significant and no mitigation is required. 

Impact 5.7.2-5. Implementation of the Fish Habitat Flows and Water Rights Project 
changes to minimum instream flows could result in a violation of water quality 
standards or waste discharge requirements or otherwise degrade water quality 
relating to biostimulatory substances in the Upper and Lower Russian River in 
combination with the No Potter Valley Project (Cumulative 1 Scenario), the Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), the UWMP 
Future Water Rights Application with the SWRCB (Cumulative 3 Scenario) and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable) 

Cumulative 1, 2, 3 and 4 Scenarios 
The Upper Russian River at Hopland and Comminsky had elevated median and mean total 
nitrogen and total phosphorus concentrations during 2013 that exceeded the USEPA 
recommended criteria, with instream flows similar to the Proposed Project (Chapter 4.2, “Water 
Quality,” Table 4.2.3). The median and mean chlorophyll-a concentration also exceeded the 
USEPA recommended criteria in 2013 (Chapter 4.2, “Water Quality,” Table 4.2-3). In addition, 
dissolved oxygen (DO) concentrations at Hopland and Digger Bend were observed to fluctuate 
with both depressed and supersaturation DO concentrations during 2013, with inflows similar to 
the Proposed Project (Chapter 4.2, “Water Quality,” Figures 4.2-9 and 4.2-10). Concentrations 
of biostimulatory substances exceeded the USEPA recommended criteria in 2013, and would 
likely continue to exceed USEPA recommended criteria under the Proposed Project and the 
Cumulative 1, 2, 3, and 4 scenarios. In addition depressed and supersaturated DO 
concentrations recorded in the Upper Russian River during 2013 would likely continue to occur 
under the Proposed Project and the Cumulative 1, 2, 3, and 4 scenarios. Therefore, these 
continued exceedances of USEPA recommended criteria for biostimulatory substances could 
result in a violation water quality standards or waste discharge requirements or otherwise 
substantially degrade water quality. There is much uncertainty about biostimulatory conditions in 
the Russian River. Elevated concentrations of biostimulatory substances exist under Baseline 
Conditions. Given these uncertainties, implementation of the Proposed Project and the 
Cumulative 1, 2, 3, and 4 scenarios could result in an impact on water quality related to 
biostimulatory conditions and as such, the impact could be cumulatively significant and 
unavoidable and no mitigation is available. 

The Lower Russian River had elevated median and mean total phosphorus concentrations 
during 2013, 2014, and 2015 that exceeded the USEPA recommended criteria, with instream 
flows similar to the Proposed Project (Chapter 4.2, “Water Quality,” Table 4.2-4). The median 
and mean chlorophyll-a concentration did not exceed the USEPA recommended criteria in 
2013, 2014, or 2015 (Table 4.2-4). However, DO concentrations at Hacienda were observed to 
fluctuate with both depressed and supersaturation DO concentrations during 2013, 2014, and 
2015 with inflows similar to the Proposed Project (Chapter 4.2, “Water Quality,” Figure 4.2-11). 
Concentrations of biostimulatory substances exceeded the USEPA recommended criteria for all 
three years, and would likely continue to exceed USEPA recommended criteria under the 
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Proposed Project and the Cumulative 1, 2, 3, and 4 scenarios. In addition, depressed and 
supersaturated DO concentrations recorded in the Lower Russian River during 2013, 2014, and 
2015 would likely continue to occur under the Proposed Project and the Cumulative 1, 2, 3, and 
4 scenarios. Therefore, these continued exceedances of USEPA recommended criteria for 
biostimulatory substances could result in a violation of water quality standards or waste 
discharge requirements or otherwise substantially degrade water quality. There is much 
uncertainty about biostimulatory conditions in the Russian River. Elevated concentrations of 
biostimulatory substances exist under Baseline Conditions. Given these uncertainties, 
implementation of the Proposed Project and the Cumulative 1, 2, 3, and 4 scenarios could result 
in an impact on water quality related to biostimulatory conditions and as such, the impact could 
be cumulatively significant and unavoidable and no mitigation is available.  

5.7.3 Fisheries Resources 

Geographic Scope 
The geographic scope of potential cumulative impacts on fisheries include the areas within 
which the Proposed Project could cause a significant and/or less than significant impact. As 
explained in Chapter 4.3, “Fisheries Resources,” potential impacts on fisheries could occur in 
the Russian River and Dry Creek. The No Potter Valley Project, UWMP Future Water Rights 
Petition, and Amendment of Water Right Permit 12952 (Application 15704) for the City of Ukiah 
Draft Program Environmental Impact Report are the related projects within the geographic 
scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impacts on fisheries in the Upper and Lower 
Russian River and in Dry Creek in combination with the following related projects:  No Potter 
Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 12952 
(Cumulative 2 Scenario), UWMP Future Water Rights Application with the SWRCB (Cumulative 
3 Scenario), and combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario).  

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore no cumulative analysis will be conducted for construction-related impacts to 
fisheries. 

Existing conditions reflect the impacts of past projects. The standards of significance for impacts 
on fisheries are described in Chapter 4.3, “Fisheries Resources,” under “Significance Criteria.” 
These standards also apply to the significance of cumulative impacts to fisheries. 

The analysis on the potential cumulative impacts on fisheries resources emphasizes impacts on 
special-status aquatic species and habitats as well as the movement of any resident or 
migratory fish species, or the use of fisheries rearing site, which were assessed by determining 
changes in stream flows in the Russian River (below Lake Mendocino) and in Dry Creek (below 
Lake Sonoma) and the corresponding changes to water temperature and habitat accessibility. 
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Modeling using historic hydrology data was used to simulate surface elevations in Lake 
Mendocino and Lake Sonoma and instream flows downstream of the reservoirs and the 
corresponding changes to water temperature that would occur under the Proposed Project and 
Cumulative 1, 2, 3, and 4 scenarios. Projected changes in stream flow and the corresponding 
changes to water temperature and habitat accessibility under the Proposed Project were then 
compared to the Cumulative1, 2, 3 and 4 scenarios to evaluate potential cumulative impacts to 
fisheries. Tables 5.7.3-1 through 5.7.3-4 below include these modeling results and illustrate 
water temperature in the Russian River and in Dry Creek under the Proposed Project and the 
Cumulative 1, 2, 3 and 4 scenarios. 

If a cumulative scenario resulted in a substantial increase in the percentage of time that 
instream flows would be lower and result in a substantial corresponding change in conditions 
(i.e., water temperature and habitat accessibility) than that of the Proposed Project, the impact 
on fisheries was considered a cumulatively significant impact. If a cumulative scenario resulted 
in a decrease in the percentage of time that stream flows would be lower and not result in a 
substantial corresponding change in conditions (i.e., water temperature and habitat accessible) 
more often than that of the Proposed Project, there would be no impact on fisheries and it would 
not be cumulatively considerable. 

The change in modeled conditions in the Russian River between the Proposed Project and the 
Cumulative 1, 2, 3 and 4 scenarios is related to the change in instream flow modeled by 
Russian River ResSim. The Proposed Project’s Russian River Hydrologic Index is also used for 
the cumulative scenarios. Conditions in the Russian River can differ between these cumulative 
scenarios because the occurrence of Flow Schedules 1 through 5 differs between these 
cumulative scenarios. This is due to differences in modeled storage and cumulative inflow into 
Lake Mendocino, as well as differences in reservoir sedimentation and municipal demands 
between these cumulative scenarios. As discussed in Chapter 3, “Background and Project 
Description,” Lake Mendocino Cumulative Inflow Conditions determine Flow Schedules for the 
Proposed Project (as well as Cumulative 1, 2, 3 and 4 scenarios).10  Differences in modeled 
cumulative inflow into Lake Mendocino and modeled Upper Russian River demands between 
the cumulative scenarios could have large effects on reservoir storage and change the 
occurrence of Flow Schedules 1 through 5. As a result, modeled flows in the Russian River can 
differ greatly between the Proposed Project and the cumulative scenarios since minimum 
instream flows are tied to these flow schedules. Changes in modeled flow can have an effect on 
other modeled conditions such as juvenile salmonid rearing habitat, water temperature, and 
dissolved oxygen. In summary, it is the change in the occurrence of Flow Schedules 1 through 5 
under the Proposed Project and the cumulative scenarios that lead to differences in minimum 

10 Minimum instream flow schedules are determined by Lake Mendocino Cumulative Inflow Condition in 
the Upper Russian River, Lower Russian River, and Dry Creek. From June 1 to October 1, the minimum 
instream flow schedule for the Upper Russian River would be determined by both the Lake Mendocino 
Cumulative Inflow Condition and the Lake Mendocino Storage Condition. See Chapter 3, “Background 
and Project Description,” for a more detailed discussion. 
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instream flow, modeled stream flow, and fish habitat conditions between these cumulative 
scenarios. 

The following cumulative impact discussion follows the impact statements 4.3-13, 4.3-18, 4.3-
20, and 4.3-38, analyzed in Chapter 4.3, “Fisheries Resources,” Section “Impacts, and 
Mitigation Measures,” and focuses on impacts to fisheries for which the Proposed Project and 
related projects could cause a potentially significant and/or less than significant impact, that 
when considered concurrently, may result in a cumulatively considerable impact. 
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Impact 5.7.3-1. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flow that could 
substantially effect the quality of habitat for rearing Chinook juveniles by elevated 
water temperatures from April through June in the Russian River and in Dry Creek 
in combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario) (Cumulatively 
not Considerable). 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Modeled water temperature assessment scores from March through May for juvenile Chinook 
salmon rearing in the Russian River and in Dry Creek would be suitable under the Proposed 
Project and the Cumulative 1 Scenario, but begin to deteriorate in June downstream of 
Cloverdale (Table 5.7.3-1) under both the Proposed Project and the Cumulative 1 Scenario. In 
most years, river flows from March through May would be comprised more by unimpaired flows 
from the watershed and less from water releases and along with cooler ambient air 
temperatures, water temperatures would generally be lower and more suitable for salmonids. By 
June in most years, water temperatures begin to increase as unimpaired flows decline and 
ambient air temperatures increase. Water temperature assessment scores during June range 
from 5.0 at the Forks under the Proposed Project, and decline to 0.76 at Healdsburg. Under the 
Cumulative 1 Scenario, June scores decline from 4.99 at the Forks to 0.67 at Healdsburg. 
Downstream from Dry Creek. Overall in June, the Cumulative 1 Scenario results are slightly 
better in the Lower Russian River when compared to the Proposed Project (increased releases 
from Lake Sonoma result in higher and colder flows through Dry Creek and the Russian River). 
As stated in Chapter 4.3, “Fisheries Resources,” impact analysis, rearing juvenile Chinook 
salmon are in the process of migrating to the Lower Russian River where Dry Creek moderates 
water temperatures. Based on downstream migrant trapping in the Russian River, most juvenile 
Chinook salmon have likely migrated downstream of Healdsburg by the end of May. The slight 
reduction in water temperature downstream of Dry Creek is unlikely to be of a significant 
magnitude to benefit late migrating Chinook salmon smolts. Modeled temperature assessment 
scores in Dry Creek under the Proposed Project and the Cumulative 1 Scenario would be 
almost identical. Thus, there is no net change in habitat suitability for juvenile Chinook salmon 
rearing between the Proposed Project and the Cumulative 1 Scenario and therefore, it would 
not be cumulatively considerable. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Modeled water temperature assessment scores from March through June for juvenile Chinook 
salmon rearing in the Russian River and in Dry Creek are similar under the Proposed Project 
and the Cumulative 2 Scenario in the Upper and Lower Russian River as well as in Dry Creek 
(Table 5.7.3-1). Thus, there would be no net change in water temperature suitability for juvenile 
Chinook salmon rearing in the Upper and Lower Russian River and Dry Creek between the 
Proposed Project and the Cumulative 2 Scenario and therefore, there would be no impact on 
fisheries and it would not be cumulatively considerable. 
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Cumulative Impacts 

Table 5.7.3-1. Modeled temperature assessment scores evaluating water temperature 
suitability in the Russian River and Dry Creek from the March through June juvenile 
Chinook salmon rearing period under the Proposed Project and the Cumulative 1, 2, 3 
and 4 Scenarios. Scores near 5.0 are optimal for the completion of this life stage, while 
scores below 3.0 become increasingly stressful. Scores near 0 are potentially lethal. 

Forks 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 
April 4.98 4.99 4.98 4.98 4.99 

May 4.97 4.97 4.97 4.97 4.97 
June 5.00 4.99 5.00 5.00 4.99 

Hopland 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 
April 4.92 4.91 4.91 4.92 4.91 
May 4.61 4.43 4.59 4.58 4.46 
June 4.62 4.36 4.62 4.59 4.38 

Cloverdale 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 
April 4.87 4.86 4.87 4.87 4.86 
May 4.16 3.93 4.13 4.12 3.95 
June 3.77 3.26 3.75 3.71 3.25 

Geyserville 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 4.99 4.99 4.99 4.99 4.99 
April 4.56 4.54 4.55 4.56 4.53 
May 3.00 2.85 2.97 2.85 2.84 
June 1.69 1.37 1.65 1.65 1.36 

Healdsburg 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 4.98 4.98 4.98 4.98 4.98 
April 4.36 4.35 4.35 4.36 4.34 
May 2.38 2.32 2.36 2.38 2.31 
June 0.76 0.67 0.74 0.75 0.66 
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Cumulative Impacts 

Table 5.7.3-1 continued 

Russian River below Dry Creek 
Proposed
Project 

Cumulative 1 
Scenario 

Cumulative 
2 Scenario 

Cumulative 
3 Scenario 

Cumulative 4 
Scenario 

March 4.99 4.99 4.99 4.99 4.99 

April 4.66 4.66 4.66 4.66 4.66 

May 3.54 3.63 3.56 3.55 3.64 

June 2.50 3.08 2.59 2.57 3.18 

Hacienda 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 
2 Scenario 

Cumulative 
3 Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 

April 4.71 4.71 4.71 4.71 4.71 

May 3.43 3.47 3.43 3.43 3.47 

June 2.06 2.27 2.10 2.10 2.32 

Upper Dry Creek 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 
2 Scenario 

Cumulative 
3 Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 

April 5.00 5.00 5.00 5.00 5.00 

May 5.00 5.00 5.00 5.00 5.00 

June 5.00 5.00 5.00 5.00 5.00 

Lower Dry Creek 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 
2 Scenario 

Cumulative 
3 Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 

April 4.98 4.98 4.98 4.98 4.98 

May 4.81 4.81 4.81 4.81 4.81 

June 4.48 4.60 4.50 4.50 4.62 

Cumulative 3 Scenario (Proposed Project & Urban Water Management Plan (UWMP) Future 
Water Rights Application with the SWRCB) 
Modeled water temperature assessment scores for juvenile Chinook salmon rearing in the 
Russian River and in Dry Creek are similar under the Proposed Project and under Cumulative 3 
Scenario from March through June (Table 5.7.3-1). Under both the Proposed Project and the 
Cumulative 3 Scenario, water temperature assessment scores are suitable upstream of 
Cloverdale, but deteriorate downstream from this point during May and June. However, there 
would be no net change in water temperature suitability for juvenile Chinook salmon rearing in 
the Russian River and Dry Creek between the Proposed Project and the Cumulative 3 Scenario 
during this same time. Therefore, there would be no impact on fisheries and it would not be 
cumulatively considerable. 
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Cumulative Impacts 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Modeled water temperature assessment scores for juvenile Chinook salmon rearing in the 
Russian River and in Dry Creek are similar under the Proposed Project and the Cumulative 4 
Scenario from March through April (Table 5.7.3-1). Under both the Proposed Project and the 
Cumulative 4 Scenario, water temperature assessment scores are suitable upstream of 
Cloverdale, but deteriorate downstream from this point during May and June. As stated in the 
Chapter 4 4.3, “Fisheries,” impact analysis, rearing juvenile Chinook salmon are in the process 
of migrating to the Lower Russian River where Dry Creek inflows from Lake Sonoma moderate 
the temperatures. Based on downstream migrant trapping in the Russian River, most juvenile 
Chinook salmon have likely migrated downstream of Healdsburg by the end of May. Although 
water temperature assessment scores would be slightly more degraded during June, this would 
be unlikely to result in a significant impact to migrating Chinook juveniles under the Proposed 
Project and the Cumulative 4 Scenario. Therefore, there would be no impact on fisheries and it 
would not be cumulatively considerable. 

Impact 5.7.3-2 Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flow that could 
substantially affect emigrating coho salmon through elevated water temperatures 
in the months of March through May in the Lower Russian River and in Dry Creek 
in combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario) (Cumulatively 
not Considerable). 

Cumulative 1 Scenario (Proposed Project and No Potter Valley Project) 
Under Cumulative 1 Scenario, water temperature assessment scores are suitable (>4.0) in the 
Russian River below Healdsburg and in Dry Creek during March. Under both the Proposed 
Project and the Cumulative 1 Scenario, temperature scores would remain suitable in Dry Creek 
during April and May, but would deteriorate to stressful levels in the Russian River downstream 
of Healdsburg. However, water temperature assessment scores for coho salmon smolts in the 
Russian River below Healdsburg and in Dry Creek would be similar under the Proposed Project 
and the Cumulative 1 Scenario (Table 5.7.3-2). Thus, there is no net change in water 
temperature suitability for coho salmon smolts in the Russian River and Dry Creek between the 
Proposed Project and the Cumulative 1 Scenario. Therefore, there would be no impact on 
fisheries and it would not be cumulatively considerable. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under Cumulative 2 Scenario, water temperature assessment scores are suitable (>4.0) in the 
Russian River below Healdsburg and in Dry Creek during March. Temperature scores would 
remain suitable during Dry Creek in April and May, but would deteriorate to stressful levels in 
the Russian River downstream of Healdsburg. However, water temperature assessment scores 
for coho salmon smolts in the Russian River below Healdsburg and in Dry Creek would be 
similar under the Proposed Project and the Cumulative 2 Scenario (Table 5.7.3-2). Thus, there 
would be no net change in water temperature suitability for coho salmon smolts in the Russian 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-137 



  

   
   

 

 

 

 

 

 

Cumulative Impacts 

River and Dry Creek between the Proposed Project and the Cumulative 2 Scenario. Therefore, 
there would be no impact on fisheries and it would not be cumulatively considerable. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
Under the Cumulative 3 Scenario, water temperature assessment scores would be suitable 
(>4.0) in the Russian River below Healdsburg and in Dry Creek during March. Temperature 
scores would remain suitable in Dry Creek during April and May, but would deteriorate to 
stressful levels in the Russian River downstream of Healdsburg. However, water temperature 
assessment scores for coho salmon smolts in the Russian River below Healdsburg and in Dry 
Creek would be similar under the Proposed Project and the Cumulative 3 Scenario (Table 5.7.3-
2). Thus, there would be no net change in water temperature suitability for coho salmon smolts 
in the Russian River and Dry Creek between the Proposed Project and the Cumulative 3 
Scenario. Therefore, there would be no impact on fisheries and it would not be cumulatively 
considerable. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Under Cumulative 4 Scenario, water temperature assessment scores would be suitable (>4.0) 
in the Russian River below Healdsburg and in Dry Creek during March. Temperature scores 
remain suitable in Dry Creek during April and May, but would deteriorate to stressful levels in 
the Russian River downstream of Healdsburg. However, water temperature assessment scores 
for coho salmon smolts in the Russian River below Healdsburg and in Dry Creek would be 
similar under the Proposed Project and the Cumulative 4 Scenario (Table 5.7.3-2). Thus, there 
would be no net change in water temperature suitability for coho salmon smolts in the Russian 
River and Dry Creek between the Proposed Project and the Cumulative 4 Scenario. Therefore, 
there would be no impact on fisheries and it would not be cumulatively considerable. 

Impact 5.7.3-3. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flow that could 
substantially affect the spawning and egg incubation of steelhead through 
elevated water temperatures in the months of December through May in the 
Russian River (above Cloverdale) and in Dry Creek in combination with the No 
Potter Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water Right 
Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights Application 
with the SWRCB (Cumulative 3 Scenario), and the combined Cumulative 1, 2 and 3 
scenarios. (Cumulative 4 Scenario) (Cumulatively not Considerable). 

Cumulative 1 Scenario (Proposed Project and No Potter Valley Project) 
Under Cumulative 1 Scenario, modeled water temperature assessment scores for the steelhead 
spawning and egg incubation period in the Russian River above Cloverdale and in Dry Creek 
would be suitable to optimal from December through March. Water temperatures for steelhead 
egg incubation would become stressful during April in the Russian River. However, these 
stressful conditions would occur equally under the Proposed Project and the Cumulative 1 
Scenario (Table 5.7.3-3). Thus, there would be no net change in water temperature suitability 
for steelhead spawning and egg incubation in the Russian River and Dry Creek between the 
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Cumulative Impacts 

Table 5.7.3-2. Temperature assessment scores evaluating water temperature suitability in 
the Russian River and Dry Creek from the March through May coho salmon smolting 
period under the Proposed Project and the Cumulative 1, 2, 3 and 4 Scenarios. Scores 
near 5.0 are optimal for the completion of this life stage, while scores below 3.0 become 
increasingly stressful. Scores near 0 are potentially lethal. 

Healdsburg 

Month Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 4.52 4.52 4.51 4.51 4.51 
April 2.38 2.38 2.38 2.38 2.37 
May 0.75 0.73 0.74 0.75 0.72 

Russian River 
below Dry 
Creek 

Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 4.67 4.67 4.67 4.67 4.67 
April 2.89 2.89 2.89 2.89 2.90 
May 1.35 1.41 1.35 1.35 1.42 

Hacienda 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 4.76 4.76 4.76 4.76 4.76 
April 2.80 2.80 2.80 2.80 2.80 
May 1.20 1.22 1.21 1.22 1.22 

Upper Dry 
Creek 

Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 5.00 5.00 5.00 5.00 5.00 
April 4.99 4.99 4.99 4.99 4.99 
May 4.96 4.96 4.96 4.96 4.94 

Lower Dry 
Creek 

Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

March 4.95 4.95 4.95 4.95 4.95 
April 4.40 4.38 4.40 4.40 4.38 
May 3.32 3.34 3.32 3.31 3.33 
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Cumulative Impacts 

Table 5.7.3-3. Temperature assessment scores evaluating water temperature suitability in 
the Russian River above Cloverdale and Dry Creek from December through April coho 
salmon smolting period under the Proposed Project and the Cumulative 1, 2, 3 and 4 
Scenarios. Scores near 5.0 are optimal for the completion of this life stage, while scores 
below 3.0 become increasingly stressful. Scores near 0 are potentially lethal. 

Forks 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

December 4.94 4.97 4.94 4.94 4.98 

January 5.00 5.00 5.00 5.00 5.00 

February 5.00 4.98 4.99 4.99 4.98 

March 4.56 4.61 4.56 4.56 4.61 

April 4.08 4.14 4.09 4.09 4.15 

Hopland 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

December 4.96 4.98 4.97 4.96 4.99 

January 5.00 5.00 5.00 5.00 5.00 

February 4.99 4.97 4.98 4.98 4.97 

March 4.50 4.51 4.49 4.49 4.51 

April 2.91 2.93 2.89 2.90 2.91 

Cloverdale 
Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

December 4.97 4.99 4.98 4.97 4.99 

January 5.00 5.00 5.00 5.00 5.00 

February 4.98 4.97 4.98 4.98 4.97 

March 4.50 4.51 4.49 4.49 4.51 

April 2.52 2.52 2.50 2.51 2.50 
Upper Dry 
Creek 

Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

December 4.90 4.89 4.88 4.88 4.88 

January 4.99 4.99 4.99 4.99 4.99 

February 4.99 4.99 4.99 4.99 4.99 

March 4.93 4.93 4.93 4.93 4.93 

April 4.77 4.76 4.77 4.77 4.76 
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Table 5.7.3-3 continued. 

Lower Dry 
Creek 

Proposed 
Project 

Cumulative 1 
Scenario 

Cumulative 2 
Scenario 

Cumulative 3 
Scenario 

Cumulative 4 
Scenario 

December 4.92 4.91 4.91 4.91 4.90 

January 4.99 4.99 4.99 4.99 4.99 

February 4.96 4.96 4.96 4.96 4.96 

March 4.70 4.69 4.70 4.70 4.69 

April 3.79 3.77 3.79 3.79 3.77 

Proposed Project and the Cumulative 1 Scenario. Therefore, there would be no impact on 
fisheries and it would not be cumulatively considerable. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Modeled water temperature assessment scores for the steelhead spawning and egg incubation 
period in the Russian River above Cloverdale and in Dry Creek would be similar to that 
discussed above under the Proposed Project and the Cumulative 1 Scenario (Table 5.7.3-3). 
Although water temperatures would become stressful for steelhead egg incubation during April, 
this condition would occur equally between the Proposed Project and the Cumulative 2 
Scenario. Thus, there would be no net change in water temperature suitability for steelhead 
spawning and egg incubation in the Russian River and Dry Creek between the Proposed 
Project and the Cumulative 2 Scenario. Therefore, there would be no impact on fisheries and it 
would not be cumulatively considerable. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
Modeled water temperature assessment scores for the steelhead spawning and egg incubation 
period in the Russian River above Cloverdale and in Dry Creek would be similar to that 
discussed above under the Proposed Project and the Cumulative 1 Scenario (Table 5.7.3-3). 
Although water temperatures would become stressful for steelhead egg incubation during April, 
this condition would occur equally between the Proposed Project and the Cumulative 3 
Scenario. Thus, there would be no net change in water temperature suitability for steelhead 
spawning and egg incubation in the Russian River and Dry Creek between the Proposed 
Project and the Cumulative 3 Scenario. Therefore, there would be no impact on fisheries and it 
would not be cumulatively considerable. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Modeled water temperature assessment scores for the steelhead spawning and egg incubation 
period in the Russian River above Cloverdale and in Dry Creek would be similar to that 
discussed above under the Proposed Project and the Cumulative 1 Scenario (Table 5.7.3-3). 
Although water temperatures would become stressful for steelhead egg incubation during April, 
this conditions would occur equally between the Proposed Project and the Cumulative 4 
Scenario. Thus, there would be no net change in water temperature suitability for steelhead 
spawning and egg incubation in the Russian River and Dry Creek between the Proposed 
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Project and the Cumulative 4 Scenario. Therefore, there would be no impact and would not be 
cumulatively considerable. 

Impact 5.7.3-4. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flow that could 
substantially affect the habitat for spawning American shad in the Russian River 
in combination with the No Potter Valley Project (Cumulative 1 Scenario) and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Less than significant). 

Impact 5.7.3-5. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flow that could 
substantially effect the habitat for spawning American shad in the Russian River 
in combination with the Ukiah Amendment of Water Right Permit 12952 
(Cumulative 2 Scenario) and UWMP Future Water Rights Application with the 
SWRCB (Cumulative 3 Scenario). (Cumulatively not Considerable). 

Cumulative 1 Scenario (Proposed Project and No Potter Valley Project) 
Modeled instream flows during the American shad upstream migration and spawning period in 
the Russian River and in Dry Creek would be similar under the Proposed Project Scenario and 
the Cumulative 1 Scenario in April and May (Table 5.7.3-4). During June, instream flows decline 
at a quicker rate under the Cumulative 1 Scenario compared to the Proposed Project. Under 
Cumulative 1 Scenario, median instream flows at Hacienda and Healdsburg during April and 
May (peak spawning season) would be in excess of 200 cfs and would likely be suitable for 
American shad spawning and egg incubation. However, flows would decline at both gages 
during June under the Cumulative 1 Scenario. Suitable instream flows to support egg incubation 
are unknown, but it would be likely that at some point flows would become unsuitable during 
June. Suitable spawning habitat would be available in the Russian River downstream of Dry 
Creek throughout the spawning season. Overall, the spawning conditions for American Shad 
become degraded earlier during June under the Cumulative 1 Scenario when compared to the 
Proposed Project. However, the difference is small and would occur after the peak of spawning. 
Thus, the impact to spawning conditions for American Shad in the Russian River during early 
June under the Cumulative 1 Scenario would be cumulatively less than significant and no 
mitigation is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952)   
Modeled instream flows from April through August during the American shad upstream 
migration and spawning period in the Russian River and in Dry Creek would be similar under 
the Proposed Project and the Cumulative 2 Scenario (Table 5.7.3-4). Median instream flows at 
Hacienda and Healdsburg during April and May (peak spawning season) would be in excess of 
160 cfs and would likely be suitable for American shad spawning and egg incubation under both 
the Proposed Project and the Cumulative 2 Scenario. However, during June instream flows 
would decline at both gauges under both the Proposed Project and the Cumulative 2 Scenario. 
Suitable instream flows to support egg incubation are unknown, but would be likely that at some 
point flows would become unsuitable during June under both the Proposed Project and the 
Cumulative 2 Scenario. Suitable spawning habitat would be available in the Russian River 
downstream of Dry Creek throughout the spawning season under the Proposed Project and the 
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Cumulative 2 Scenario. Overall, there would be no additional impacts associated with the 
Cumulative 2 Scenario when compared to the Proposed Project. Thus, there would be no net 
change in stream flow for spawning American shad in the Russian River between the Proposed 
Project and the Cumulative 2 Scenario. Therefore, there would be no impact on fisheries and it 
would not be cumulatively considerable. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
Modeled instream flows from April through August during the American shad upstream 
migration and spawning period in the Russian River and in Dry Creek would be similar under 
the Proposed Project and the Cumulative 3 Scenario (Table 5.7.3-4). Median instream flows at 
Hacienda and Healdsburg during April and May (peak spawning season) would be in excess of 
200 cfs and would likely be suitable for American shad spawning and egg incubation under both 
the Proposed Project and the Cumulative 3 Scenario. However, instream flows would decline at 
both gauges during June under both the Proposed Project and the Cumulative 3 Scenario. 
Suitable instream flows to support egg incubation are unknown, but would be likely that at some 
point flows would become unsuitable during June under the Proposed Project and the 
Cumulative 3 Scenario. Suitable spawning habitat would be available in the Russian River 
downstream of Dry Creek throughout the spawning season under the Proposed Project and the 
Cumulative 3 Scenario. Overall, there would be no additional impacts associated with the 
Cumulative 3 Scenario when compared to the Proposed Project. There would be no net change 
in instream flow for spawning American shad in the Russian River between the Proposed 
Project and the Cumulative 3 Scenario. Therefore, there would be no impact on fisheries and it 
would not be cumulatively considerable. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Modeled streamflows during the American shad upstream migration and spawning period in the 
Russian River and in Dry Creek would be similar under the Proposed Project and the 
Cumulative 4 Scenario during April and May (Table 5.7.3-4). During June, instream flows would 
decline at a quicker rate under the Cumulative 4 Scenario when compared to the Proposed 
Project. Median instream flows at Hacienda and Healdsburg during April and May (peak 
spawning season) would be in excess of 200 cfs at Healdsburg and would likely be suitable for 
American shad spawning and egg incubation under the Proposed Project and the Cumulative 4 
Scenario. However, instream flows would decline at both gauges during June under the 
Proposed Project and the Cumulative 4 Scenario. Suitable flows to support egg incubation are 
unknown, but would be likely that at some point flows would become unsuitable during June 
under both the Proposed Project and the Cumulative 4 Scenario. Suitable spawning habitat 
would be available in the Russian River downstream of Dry Creek throughout the spawning 
season under both the Proposed Project and the Cumulative 4 Scenario. Overall, the spawning 
conditions for American shad would become degraded earlier in June under the Cumulative 4 
Scenario when compared to the Proposed Project. However, the difference is small and it would 
occur after the peak of spawning. Thus, the impact to spawning conditions for American shad in 
the Russian River in early June under the Cumulative 4 Scenario would be cumulatively less 
than significant and no mitigation is required. 
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Table 5.7.3-4. Median monthly instream flows (cubic feet per second) at Healdsburg and 
Hacienda under the four flow scenarios during the April to August shad upstream 
migration and spawning period. 

Healdsburg 

Flow alternative 
Month 

April May June July August 
Proposed Project 536 207 121 114 114 
Cumulative 1 532 188 91 54 54 
Cumulative 2 528 193 117 114 114 
Cumulative 3 536. 204 117 114 114 
Cumulative 4 522 176 75.6 54 45 

Hacienda 
April May June July August 

Proposed Project 848 246 87 84 84 
Cumulative 1 839 230 84 84 69 
Cumulative 2 839. 232 84 84 84 
Cumulative 3 848 244 84 84 84 
Cumulative 4 830 214 84 84 69 

5.7.4 Vegetation and Wildlife 

Geographic Scope 
The geographic scope of potential cumulative impacts on vegetation communities and wildlife 
includes the area within which the Proposed Project could cause a significant and/or less than 
significant impact. As explained in Chapter 4.4, “Vegetation and Wildlife,” potential impacts on 
vegetation communities and wildlife habitats could occur on along the Russian River and Dry 
Creek. The No Potter Valley Project scenario, UWMP Future Water Rights Petition, and 
Amendment of Water Right Permit 12952 (Application 15704) for the City of Ukiah Draft 
Program Environmental Impact Report are the related projects within the geographic scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impacts on vegetation communities and wildlife 
along the Russian River and Dry Creek in combination with the following related projects:  No 
Potter Valley Project scenario (Cumulative 1 Scenario), Ukiah Amendment of Water Right 
Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights Application with the 
SWRCB (Cumulative 3 Scenario), and the combined Cumulative 1, 2 and 3 scenarios 
(Cumulative 4 Scenario). 

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, water 
supply storage in Lake Mendocino would be more reliable under the Proposed Project when 
compared to Baseline Conditions and the Proposed Project would maximize the occurrence of 
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Schedule 1 minimum instream flows and minimize the occurrence of Schedule 5 flows. 
Schedule 1 reflects the highest flows and wettest conditions, while Schedule 5 reflects the 
lowest flows and the driest conditions. The results of the Proposed Project and No PVP 
scenarios demonstrate that there would be a significant change in reservoir reliability under the 
no PVP scenario. The changes in cumulative inflow into and storage condition in Lake 
Mendocino under the No PVP scenario would result in a large increase in the frequency of 
occurrence of drier flow schedules (Schedules 3, 4, and 5) when compared to the Proposed 
Project. Under the Proposed Project, Schedules 3, 4, and 5 would occur approximately 6, 4, and 
1 percent of the time under historical hydrology. Under the No PVP scenario, Schedules 3, 4, 
and 5 would occur approximately 11, 32, and 17 percent of the time under historical hydrology. 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore no cumulative analysis will be conducted for construction related impacts to 
vegetation communities and wildlife habitats. 

Existing conditions reflect the impacts of past projects. The standards of significance for impacts 
on biological resources are described in Chapter 4.4, “Vegetation and Wildlife” under 
“Significance Criteria.” These standards also apply to the significance of cumulative impacts on 
vegetation communities and wildlife habitats. 

The analysis of the potential cumulative impacts to vegetation communities and wildlife 
resources, including changes in habitat accessible to special-status species is a qualitative 
evaluation of whether the Proposed Project would contribute to cumulatively considerable 
impacts associated with Cumulative 1, 2, 3, and 4 scenarios (e.g. changes in minimum instream 
flows that may affect these resources). The assessment compared changes in minimum 
instream flows under the Proposed Project to the Cumulative 1, 2, 3 and 4 scenarios. The 
qualitative evaluation relied on a quantitative hydrologic model (Russian River ResSim). The 
Russian River ResSim model used historical hydrology to simulate minimum instream flow 
conditions downstream of Lakes Sonoma and Mendocino and the corresponding changes that 
would occur under the Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios. Modeled 
projected changes in minimum instream flows under the Proposed Project were then compared 
to the Cumulative 1, 2, 3 and 4 scenarios to evaluate potential cumulative impacts on vegetation 
communities and wildlife resources. Please see Section 5.7.1, “Hydrology,” for modeling results. 

The cumulative impact discussion follows the impact statements 4.4-1, 4.4-3, and 4.4-4, 
analyzed in in Chapter 4.4, “Vegetation and Wildlife,” Section “Impacts and Mitigation 
Measures,” and focuses on the vegetation communities and wildlife resources for which the 
Proposed Project and related projects could cause a potentially significant and/or less than 
significant impact, that when considered concurrently, may result in a cumulatively considerable 
impact. 
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Impact 5.7.4-1. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in water surface elevations and flows that 
could adversely affect sensitive natural communities in combination with the No 
Potter Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water Right 
Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights Application 
with the SWRCB (Cumulative 3 Scenario), and the combined Cumulative 1, 2 and 3 
scenarios (Cumulative 4 Scenario) (Cumulatively Less than Significant). 

As discussed in Chapter 4.4, “Vegetation and Wildlife,” changes in water surface elevation and 
flows associated with the implementation of the Proposed Project may result in slight changes in 
the distribution of coastal and valley freshwater marsh, aquatic habitats, and active stream 
channel. Although the adaptation of vegetative communities cannot be precisely predicted, 
vegetative assemblages are expected to shift slightly towards wetter conditions (i.e., wetland 
vegetation may shift to match changes in water surface elevation). Vegetative communities 
within the active channel are naturally sparse due to frequent disturbance from stream flows. It 
is anticipated that conditions resulting from the Proposed Project would be similar to the range 
of Baseline Conditions in the project area. Changes in hydrophytic vegetative assemblages 
would likely be towards no change in riparian communities and slight shifts along the shoreline 
of sensitive coastal and valley freshwater marsh. However, this shift is expected to be minimal 
because marsh vegetation is very restricted in the existing active channel due to the scouring 
and sedimentary effects of winter floods and the incised stream banks of the Russian River and 
Dry Creek that determine shoreline conditions favorable to marsh vegetation establishment. 

Cumulative 1, 2, 3 and 4 Scenarios 
An evaluation of minimum instream flows and river stage in the Russian River and Dry Creek 
under Cumulative 2 and 3 scenarios indicate that flows and river stage would be the same or 
slightly lower than that of the Proposed Project. Instream flows resulting from Cumulative 1 and 
4 scenarios, would be between 40 and 60 percent less than that of the Proposed Project flows. 
River stage would decrease between 1 to 6 inches under the Cumulative 1 and 4 scenarios. 
However, a perennial water source would be maintained with minimum instream flows under all 
four cumulative scenarios. Flows in the Russian River and Dry Creek under the Proposed 
Project and the Cumulative 1, 2, 3, and 4 scenarios represent a range of variation already 
experienced between freshwater marsh, riparian, and the active channel brought on naturally by 
shifts in morphology (sediment deposition and scour) during large storms as well as the 
variation already experienced under Baseline Conditions. Therefore, the impact to sensitive 
natural communities under the Cumulative 1, 2, 3 and 4 scenarios would be cumulatively less 
than significant and no mitigation is required. 

Impact 5.7.4.-2. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in water surface elevations the could 
impede the use of nursery sites in combination with the No Potter Valley Project 
(Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 12952 
(Cumulative 2 Scenario), UWMP Future Water Rights Application with the SWRCB 
(Cumulative 3 Scenario), and the combined Cumulative 1, 2 and 3 scenarios 
(Cumulative 4 Scenario) (Cumulatively Less than Significant) 
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As discussed in Chapter 4.4, “Vegetation and Wildlife,” changes in water surface elevation and 
instream flows associated with the implementation of the Proposed Project may result in slight 
changes in the distribution of wetland communities that may be used as breeding and nursery 
sites for amphibians and reptiles. Foothill yellow-legged frog tadpoles and juvenile frogs use 
shallow waters and shoreline habitat for rearing. Hatchling western pond turtles likely use 
vegetated shorelines for cover and foraging. The wetland communities where nursery sites may 
occur may have a slight shift in the distribution in wetland vegetation, but no net loss of 
wetlands, and hence no net loss of amphibian and reptile nursery sites. 

Cumulative 1, 2, 3 and 4 Scenarios 
Flows in the Russian River and Dry Creek under the Proposed Project and the Cumulative 1, 2, 
3, and 4 scenarios represent a range of variation already experienced by aquatic and wetland 
habitats brought on naturally by shifts in morphology (sediment deposition and scour) during 
large storms as well as the variation already experienced under Baseline Conditions. Also, the 
Proposed Project and Cumulative 1, 2, 3, and 4 scenarios would maintain perennial flows and 
maintain wetland communities and nursery habitats in the Russian River and Dry Creek. 
Therefore, the impact to wildlife nursery sites under the Cumulative 1, 2, 3 and 4 scenarios 
would be cumulatively less than significant and no mitigation is required. 

Impact 5.7.4.-3. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes to minimum instream flows and water 
levels that could adversely affect special-status wildlife species in combination 
with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah Amendment of 
Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights 
Application with the SWRCB (Cumulative 3 Scenario), and the combined 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively Less than 
Significant) 

As discussed in Chapter 4.4, “Vegetation and Wildlife,” few special-status wildlife and no 
special-status plant species could be adversely affected by the Proposed Project. The special-
status wildlife species are primarily associated with open water (aquatic), freshwater marsh, and 
riparian habitats. Rivers and creeks are complex, dynamic ecosystems, normally experiencing 
changes between seasons, between years, and between different places within a waterway. 
Wildlife species within these systems are adapted to fluctuating environmental conditions. For 
these reasons, minor shifts in aquatic and wetland habitats are not expected to result in a 
substantial adverse effect on special-status wildlife potentially occurring within these habitats. 

Cumulative 1, 2, 3 and 4 Scenarios 
Special-status wildlife could be affected by shifts in aquatic and shoreline habitats under the 
Proposed Project and the Cumulative 1, 2, 3, and 4 scenarios. Although the adaptation of 
habitat in the Russian River and Dry Creek, and its use by wildlife, cannot be precisely 
predicted, the changes in habitats from the Proposed Project and Cumulative 1, 2, 3, and 4 
scenarios represent a range of variation already experienced by wildlife under Baseline 
Conditions. Also, the Proposed Project and Cumulative 1, 2, 3, and 4 scenarios would maintain 
perennial flows and maintain wetland communities used by special-status wildlife in the Russian 
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River and Dry Creek. Therefore, the impact to special-status wildlife under the Cumulative 1, 2, 
3 and 4 scenarios would be cumulatively less than significant and no mitigation is required. 

5.7.5 Recreation 

Geographic Scope 
The geographic scope of potential cumulative impacts on recreation include the areas within 
which the Proposed Project could cause a significant and/or less than significant impact. As 
explained in Chapter 4.5, “Recreation,” impacts on recreation could occur at Lake Mendocino 
and in the Upper and Lower Russian River. The No Potter Valley Project, UWMP Future Water 
Rights Petition, and Amendment of Water Right Permit 12952 (Application 15704) for the City of 
Ukiah Draft Program Environmental Impact Report are the related projects within the 
geographic scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impact on recreation at Lake Mendocino, Lake 
Sonoma, and the Russian River from Rio Lindo Academy to the Confluence of Dry Creek and 
Russian River from Wohler the Pacific Ocean in combination with the No Potter Valley Project 
(Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 
Scenario), UWMP Future Water Rights Application with the SWRCB (Cumulative 3 Scenario), 
and the combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario).  

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, water 
supply storage in Lake Mendocino would be more reliable under the Proposed Project when 
compared to Baseline Conditions and the Proposed Project would maximize the occurrence of 
Schedule 1 minimum instream flows and minimize the occurrence of Schedule 5 flows. 
Schedule 1 reflects the highest flows and wettest conditions, while Schedule 5 reflects the 
lowest flows and the driest conditions. The results of the Proposed Project and No PVP 
scenarios demonstrate that there would be a significant change in reservoir reliability under the 
no PVP scenario. The changes in cumulative inflow into and storage condition in Lake 
Mendocino under the No PVP scenario would result in a large increase in the frequency of 
occurrence of drier flow schedules (Schedules 3, 4, and 5) when compared to the Proposed 
Project. Under the Proposed Project, Schedules 3, 4, and 5 would occur approximately 6, 4, and 
1 percent of the time under historical hydrology. Under the No PVP scenario, Schedules 3, 4, 
and 5 would occur approximately 11, 32, and 17 percent of the time under historical hydrology. 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore no cumulative analysis will be conducted for construction-related impacts to 
recreation. 

Existing conditions reflect the impacts of past projects. The standards of significance for impacts 
on recreational resources are described in Chapter 4.5, “Recreation” under “Significance 
Criteria.” These standards also apply to the significance of cumulative impacts on recreational 
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resources. Since recreation occurs primarily during the dry season (June through September), a 
seasonal component to potential cumulative impacts to recreation is considered. 

The analysis on the potential cumulative impacts on recreation focuses on water surface 
elevation (WSE) at Lake Mendocino, instream flows in the Upper and Lower Russian River, and 
river stage in the Lower Russian River. The Russian River ResSim model was used to simulate 
WSE at Lake Mendocino, instream flows in the Upper and Lower Russian River and river stage 
in the Lower Russian River under different water supply conditions that would occur under the 
Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios during the recreation seasonal 
(June – September). The modeled projected changes to reservoir WSE, instream flows, and 
river stage under the Proposed Project were then compared to each of the Cumulative 1, 2, 3 
and 4 scenarios to evaluate potential cumulative impacts on recreation. Tables 5.7.5-1 through 
5.7.5-4 below include these modeling results and illustrate the estimated percentage of time that 
WSE and instream flows would occur under the Proposed Project and Cumulative 1 through 4 
scenarios. 

If a cumulative scenario resulted in a substantial increase in the percentage of time that water 
surface elevations would occur above 750 means sea level (msl) during the recreational season 
at Lake Mendocino than that of the Proposed Project, the impact on recreation resources was 
considered cumulatively significant. If a cumulative scenario resulted in decrease in the 
percentage of time that water surface elevations would occur above 750 msl during the 
recreational season at Lake Mendocino than that of the Proposed Project, there would be no 
impact to recreation and it would not be cumulatively considerable.  

If a cumulative scenario resulted in a substantial increase in the percentage of time that water 
surface elevations would occur above 755 msl and inundate a portion of the campsites at the 
Kyen Campground during the recreational season at Lake Mendocino than that of the Proposed 
Project, the impact to recreation was considered cumulatively significant. If a cumulative 
scenario resulted in a decrease in the percentage of time that water surface elevations would 
occur above 755 msl during the recreational season than that of the Proposed Project, there 
would be no impact to recreation and it would not be cumulatively considerable. 

If a cumulative scenario resulted in a greater decrease of river stage during the recreational 
season in the Russian River than that of the Proposed Project, the impact to recreation was 
considered cumulatively significant. If a cumulative scenario resulted in a smaller decrease of 
river stage during the recreational season than that of the Proposed Project, there would be no 
impact to recreation and it would not be cumulatively considerable. 

If a cumulative scenario resulted in a substantial increase in the percentage of time that 
instream flows would be less than 70 cubic feet per second (cfs) during the recreational season 
in the Upper Russian River from Rio Lindo Academy to the Confluence of Dry Creek than that of 
the Proposed Project, it was considered cumulatively significant. If a cumulative scenario 
resulted in a decrease in the percentage of time that instream flows would be less than 70 cfs 
during the recreational season in the Upper Russian River from Rio Lindo Academy to the 
Confluence of Dry Creek than that of the Proposed Project, there would be no impact to 
recreation and it would not be cumulatively considerable. 
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If a cumulative scenario resulted in a substantial increase in the percentage of time that 
instream flows would be less than 80 cfs during the recreational season in the Russian River 
from Wohler to the Pacific Ocean than that of the Proposed Project, it was considered 
cumulatively significant. If a cumulative scenario resulted in a decrease in the percentage of 
time that instream flows would be less than 80 cfs during the recreational season in the Russian 
River from Wohler to the Pacific Ocean than that of the Proposed Project, there would be no 
impact to recreation and it would not be cumulatively considerable. 

The following cumulative impact discussion follows the impact statements 4.5-5, 4.5.6, 4.5-12, 
4.5-14, 4.5-16, and 4.5-18, analyzed in Chapter 4.5, “Recreation“ Section “Impacts, and 
Mitigation Measures,” and focuses on the recreational resources for which the Proposed Project 
and related projects could cause a potentially significant and/or less than significant impact, that 
when considered concurrently, may result in a cumulatively considerable impact. 

Impact 5.7.5-1. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in releases from Lake Mendocino that 
could result in higher water surface elevations that could inundate Inlet Road and 
substantially alter or inhibit access to Bushay Campground during the 
recreational season in combination with the No Potter Valley Project (Cumulative 
1 Scenario), Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 
Scenario), UWMP Future Water Rights Application with the SWRCB (Cumulative 3 
Scenario), and combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 
Scenario). (Cumulatively not Considerable) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, Inlet Road would be 
inundated an estimated 14 percent to 40 percent of time during the recreational season (June 
through September) depending on the month. Under Cumulative 1 Scenario, Inlet Road would 
be inundated an estimated 0 percent to 12 percent of time during the recreational season, 
depending on the month (Table 5.7.5-1). Thus, under the Cumulative 1 Scenario, the estimated 
percentage of time that water surface elevations in Lake Mendocino would occur above 750 msl 
and would inundate Inlet Road and substantially alter or inhibit access to the Bushay 
Campground during the recreational season would occur less often than that of the Proposed 
Project and therefore, the impact on recreation would not be cumulatively considerable. 
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Table 5.7.5-1. The estimated percentage of time that water surface elevations would 
occur above 750 feet msl and inundate Inlet Road at Lake Mendocino under the . 
Proposed Project and Cumulative 1, 2, 3 and 4 scenarios. A decrease in the amount of 
time that Inlet Road would be inundated is shown in green.  

Scenario Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 6% 0% <1% 1% <1% <1% 22% 38% 40% 34% 26% 14% 

Cumulative 1 
Scenario 0% 0% <1% <1% <1% <1% 13% 18% 12% 5% <1% 0% 

Cumulative 2 
Scenario <1% 0% <1% 1% <1% <1% 17% 32% 35% 29% 17% 11% 

Cumulative 3 
Scenario 4% 0% <1% 1% <1% <1% 17% 33% 38% 31% 22% 13% 

Cumulative 4 
Scenario 0% 0% <1% <1% <1% <1% 10% 15% 11% 3% <1% 0% 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, Inlet Road would be 
inundated an estimated 14 percent to 40 percent of the time during the recreational season 
(June through September) depending on the month. Under Cumulative 2 Scenario, Inlet Road 
would be inundated an estimated 11 percent to 35 percent of the time during the recreation 
period depending on the month (Table 5.7.5-1). Thus, under the Cumulative 2 Scenario, the 
estimated percentage of time that water surface elevations in Lake Mendocino would be above 
750 msl and would inundate Inlet Road and substantially alter or inhibit access to the Bushay 
Campground during the recreational season would occur less often than that of the Proposed 
Project and therefore, the impact on recreation would not be cumulatively considerable.  

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, Inlet Road would be 
inundated an estimated 14 percent to 40 percent of the time during the recreational season 
(June through September) depending on the month. Under Cumulative 3 Scenario, Inlet Road 
would be inundated an estimated 13 percent to 38 percent of the time during the recreation 
period depending on the month (Table 5.7.5-1). Thus, under the Cumulative 3 Scenario, the 
estimated percentage of time that water surface elevations in Lake Mendocino would be above 
750 msl and would inundate Inlet Road and substantially alter or inhibit access to the Bushay 
Campground during the recreational season would occur less often than that of the Proposed 
Project and therefore, the impact on recreation would not be cumulatively considerable. 
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Cumulative 4 Scenario (Proposed Project & No Potter Valley Project & Ukiah Amendment of 
Water Right Permit 12952 & UWMP Future Water Rights Application with the SWRCB) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, Inlet Road would be 
inundated an estimated 14 percent to 40 percent of the time during the recreation season (June 
through September) depending on the month. If the Cumulative 4 Scenario occurred Inlet Road 
would be inundated an estimated 0 percent to 11 percent of the time during the recreation 
period depending on the month (Table 5.7.5-1). Thus, under the Cumulative 4 Scenario, the 
estimated percentage of time that water surface elevations in Lake Mendocino would be above 
750 msl and would inundate Inlet Road and substantially alter or inhibit access to the Bushay 
Campground during the recreational season would occur less often than that of the Proposed 
Project and therefore, the impact on recreation would not be cumulatively considerable.  

Impact 5.7.5-2. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in releases from Lake Mendocino could 
result in higher water surface elevations that could substantially alter or inhibit 
access to Kyen Campground during the recreational season in combination with 
the No Potter Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water 
Right Permit 12952 (Cumulative 2 Scenario), UWMP Future Water Rights 
Application with the SWRCB (Cumulative 3 Scenario), and the combined 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively not 
Considerable) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
As discussed in Chapter 4.5, “Recreation,” a portion of Kyen Campground is located on the 
south side of Marina Drive near the north shore of Lake Mendocino. This portion of the 
campground contains sites 85 through 104 and is inundated when Lake Mendocino has a WSE 
of 755 feet msl (National Recreation Reservation Service 2014). Under the Proposed Project, a 
portion of the campsites at the Kyen Campground would be inundated an estimated 8 percent to 
25 percent of time during the recreations season (June through September) depending upon the 
month. Under Cumulative 1 Scenario, a portion of the campsites at the Kyen Campground 
would be inundated an estimated 0 percent to 4 percent of time during the recreations season, 
depending upon the month (Table 5.7.5-2). Thus, under the Cumulative 1 Scenario, the 
estimated percentage of time that water surface elevations in Lake Mendocino would occur 
above 755 msl and would inundate a portion of the campsites at the Kyen Campground during 
the recreational season would occur less often than that of the Proposed Project and therefore, 
the impact on recreation would not be cumulatively considerable. 
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Table 5.7.5-2. The estimated percent of time that water surface elevations would be above 
755 feet msl and inundate the lower portion of the Kyen Campground under the 
Proposed Project and the Cumulative 1, 2, 3, and 4 Scenario. A decrease in the amount of 
time that the lower portion of the Kyen Campground would be inundated is shown in 
green. 

Scenario Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project <1% 0% <1% <1% <1% 0% 3% 21% 25% 20% 12% 8% 

Cumulative 1 
Scenario 0% 0% <1% <1% <1% 0% 1% 7% 4% <1% 0% 0% 

Cumulative 2 
Scenario 0% 0% <1% <1% <1% 0% 1% 14% 18% 13% 5% 0% 

Cumulative 3 
Scenario 0% 0% <1% <1% <1% 0% 1% 14% 19% 15% 8% 1% 

Cumulative 4 
Scenario 0% 0% 0% <1% <1% 0% <1% 3% 1% <1% 0% 0% 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
As discussed in Chapter 4.5, “Recreation,” a portion of Kyen Campground is located on the 
south side of Marina Drive near the north shore of Lake Mendocino. This portion of the 
campground contains sites 85 through 104 and is flooded at a WSE of 755 feet msl (National 
Recreation Reservation Service 2014). Under the Proposed Project, a portion of the campsites 
at the Kyen Campground would be inundated an estimated 8 percent to 25 percent of time 
during the recreations season (June through September) depending upon the month. Under 
Cumulative 2 Scenario, a portion of the campsites at the Kyen Campground would be inundated 
an estimated 0 percent to 18 percent of time during the recreations season, depending upon the 
month (Table 5.7.5-2). Thus, under the Cumulative 2 Scenario, the estimated percentage of 
time that water surface elevations in Lake Mendocino would occur above 755 msl and would 
inundate a portion of the campsites at the Kyen Campground during the recreational season 
would occur less often than that of the Proposed Project and therefore, the impact on recreation 
would not be cumulatively considerable. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
As discussed in Chapter 4.5, “Recreation,” a portion of Kyen Campground is located on the 
south side of Marina Drive near the north shore of Lake Mendocino. This portion of the 
campground contains sites 85 through 104 and is flooded at a WSE of 755 feet msl (National 
Recreation Reservation Service 2014). Under the Proposed Project, a portion of the campsites 
at the Kyen Campground would be inundated an estimated 8 percent to 25 percent of time 
during the recreations season (June through September) depending upon the month. Under 
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Cumulative 3 Scenario, a portion of the campsites at the Kyen Campground would be inundated 
an estimated 1 percent to 19 percent of time during the recreations season, depending upon the 
month (Table 5.7.5-2). Thus, under the Cumulative 3 Scenario, the estimated percentage of 
time that water surface elevations in Lake Mendocino would occur above 755 msl and would 
inundate a portion of the campsites at the Kyen Campground during the recreational season 
would occur less often than that of the Proposed Project and therefore, the impact on recreation 
would not be cumulatively considerable. 

Cumulative 4 Scenario (Proposed Project & No Potter Valley Project & Ukiah Amendment of 
Water Right Permit 12952 & UWMP Future Water Rights Application with the SWRCB) 
As discussed in Chapter 4.5, “Recreation,” a portion of Kyen Campground is located on the 
south side of Marina Drive near the north shore of Lake Mendocino. This portion of the 
campground contains sites 85 through 104 and is inundated when Lake Mendocino has a WSE 
of 755 feet msl (National Recreation Reservation Service 2014). Under the Proposed Project, a 
portion of the campsites at the Kyen Campground would be inundated an estimated 8 percent to 
25 percent of time during the recreations season (June through September) depending upon the 
month. Under Cumulative 4 Scenario, a portion of the campsites at the Kyen Campground 
would be inundated an estimated 0 percent to 1 percent of time during the recreations season, 
depending upon the month (Table 5.7.5-2). Thus, under the Cumulative 4 Scenario, the 
estimated percentage of time that water surface elevations in Lake Mendocino would occur 
above 755 msl and would inundate a portion of the campsites at the Kyen Campground during 
the recreational season would occur less often than that of the Proposed Project and therefore, 
the impact on recreation would not be cumulatively considerable. 

Impact 5.7.5-3. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flows that could 
result in impacts that substantially alter or inhibit access to recreational activities 
such as swimming and sunbathing in the Upper Russian River in combination 
with the No Potter Valley Project (Cumulative 1 Scenario), and the combined 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable). 

Impact 5.7.5-4. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flows that could 
result in impacts that substantially alter or inhibit access to recreational activities 
such as swimming and sunbathing in the Upper Russian River in combination 
with the Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 Scenario) 
and the UWMP Future Water Rights Application with the SWRCB (Cumulative 3 
Scenario). (Cumulatively not Considerable). 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
As discussed in Chapter 4.5, “Recreation,” swimming and sunbathing are popular recreational 
activates in the Russian River. The most popular swimming and sunbathing areas in the Upper 
River are located between Pieta and Cloverdale, and near Healdsburg and in the Lower 
Russian River are located from Forestville to Duncans Mills. Under the Proposed Project, a 
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decrease in river stage at the recreation sites as a result of reducing minimum instream flows 
could alter access to swimming and sunbathing. However, because many of the pools in the 
Russian River are relatively deep, many of the popular recreation sites used for swimming and 
sunbathing are influenced by summer impoundments, and because there is an improvement in 
severe drought flows when implementing the Proposed Project over Baseline Conditions, 
access to swimming and sunbathing would not be substantially altered or inhibited by changes 
in minimum instream flows. 

As discussed above, the model results of the Proposed Project and No PVP scenario 
demonstrate a significant change in reservoir reliability under the assumption of no PVP 
diversions. This change would result in an increase in drier flow schedules (Schedules 3, 4, and 
5) when compared to the Proposed Project. 

River stage changes under the Cumulative 1 Scenario were analyzed in Section 5.7.1, 
“Hydrology” of this chapter. In summary, the decrease in river stage under the Cumulative 1 
Scenario in the Upper Russian River during the recreational season (June through September) 
would be an estimated 0 feet to 0.5 feet and decreases in river stage in the Lower Russian 
River would be an estimated 0 feet to 0.2 feet depending on the site, the flow, the month, and 
percent occurrence analyzed. 

Under the Proposed Project disconnected surface flows are not anticipated to occur, however, 
under the Cumulative 1 Scenario, surface flows in the Upper Russian River could potentially 
become disconnected less than 1 percent of the time in June, July, August and September. This 
is not anticipated to occur in the Lower Russian River. Potential decreases in river stage 
particularly in June (Figure 5.7-1) could be substantial and could potentially lead to 
disconnected surface flow (flow of 0 cfs) and result in pool depths decreasing to a point that 
access to recreational facilities such as swimming and sunbathing could be substantially altered 
or inhibited. Therefore, the impact to recreation would be cumulatively significant and 
unavoidable and no mitigation is available. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Under the Proposed Project, a decrease in river stage at the recreation sites as a result of 
reducing minimum instream flows could alter access to swimming and sunbathing, but because 
many of the pools in the Russian River are relatively deep, many of the popular recreation sites 
used for swimming and sunbathing are influenced by summer impoundments, and because 
there is an improvement in severe drought flows when implementing the Proposed Project over 
Baseline Conditions, access to swimming and sunbathing would not be substantially altered or 
inhibited by changes in minimum instream flows.  

River stage changes under the Cumulative 2 Scenario are analyzed in Section 5.7.1, 
“Hydrology” of this chapter. In summary, decreases in river stage in the Upper Russian River 
during the recreation season (June through September) would be an estimated 0 feet to 0.5 feet 
and decreases in stage in the Lower Russian River would be an estimated 0 feet to 0.1 feet 
depending on the site, the flow, the month, and percent occurrence analyzed.  
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Under the Cumulative 2 Scenario surface flow would not become disconnected. Because 
decreases in river stage are relatively small and there is not an increase in the frequency of 
disconnected surface flows (flows of 0 cfs) access to recreational activities such as swimming 
and sunbathing in the Russian River would not be substantially altered or inhibited under the 
Cumulative 2 Scenario. Therefore, this impact on recreation would not be cumulatively 
considerable. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
Under the Proposed Project, a decrease in river stage at the recreation sites as a result of 
reducing minimum instream flows could alter access to swimming and sunbathing. However, 
because many of the pools in the Russian River are relatively deep, many of the popular 
recreation sites used for swimming and sunbathing are influenced by summer impoundments, 
and because there is an improvement in severe drought flows when implementing the Proposed 
Project over Baseline Conditions, access to swimming and sunbathing would not be 
substantially altered or inhibited by changes in minimum instream flows. 

River stage changes under the Cumulative 3 Scenario are analyzed in depth in Section 5.7.1, 
“Hydrology” of this chapter. In summary, decreases in river stage in the Upper Russian River 
during the recreation season (June through September) would be an estimated 0 feet to 0.4 feet 
and stage decreases in the Lower Russian River would be an estimated 0 feet to 0.1 feet 
depending on the site, the flow, the month, and percent occurrence analyzed. Because 
decreases in river stage are relatively small and there would not be an increase in the frequency 
of disconnected surface flows (flows of 0 cfs), access to recreational activities such as 
swimming and sunbathing in the Russian River would not be substantially altered or inhibited 
under the Cumulative 3 Scenario. Therefore, this impact on recreation would not be 
cumulatively considerable. 

Cumulative 4 Scenario (Proposed Project & No Potter Valley Project & Ukiah Amendment of 
Water Right Permit 12952 & UWMP Future Water Rights Application with the SWRCB) 
As discussed above, the model results of the Proposed Project and No PVP scenario 
demonstrate a significant change in reservoir reliability under the assumption of no PVP 
diversions. This change would result in an increase in drier flow schedules (Schedules 3, 4, and 
5) when compared to the Proposed Project. 

Under the Proposed Project, a decrease in river stage at the recreation sites as a result of 
reducing minimum instream flows could alter access to swimming and sunbathing. However, 
because many of the pools in the Russian River are relatively deep, many of the popular 
recreation sites used for swimming and sunbathing are influenced by summer impoundments, 
and because there is an improvement in severe drought flows when implementing the Proposed 
Project over Baseline Conditions, access to swimming and sunbathing would not be 
substantially altered or inhibited by changes in minimum instream flows.  

River stage changes under the Cumulative 4 Scenario are analyzed in depth in Section 5.7.1, 
“Hydrology” of this chapter. In summary, decreases in stage in the Upper Russian River during 
the recreational season (June through September) would be an estimated 0 feet to 1.5 feet and 
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Cumulative Impacts 

in the Lower Russian River decreases in river stage would be an estimated 0 feet to 0.3 feet 
depending on the site, the flow, the month, and percent occurrence analyzed.  

Under the Proposed Project disconnected surface flows are not anticipated to occur, however 
under the Cumulative 4 Scenario surface flow could potentially become disconnected less than 
1 percent of the time in June, July, August and September. A decrease of an estimated 1.5 feet 
in river stage could be substantial, furthermore the potential for disconnected surface flow (flow 
of 0 cfs) could lead to pool depths decreasing to a point that access to recreational facilities 
such as swimming and sunbathing could be substantially altered or inhibited. Therefore, the 
impact on recreation would be cumulatively significant and unavoidable and no mitigation is 
available. 

Impact 5.7.5-5. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flows that could 
result in impacts that substantially alter or inhibit access to boating in the Upper 
Russian River from Rio Lindo Academy to the Confluence of Dry Creek in 
combination with the No Potter Valley Project (Cumulative 1 Scenario) and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable) 

Impact 5.7.5-6. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flows that could 
result in impacts that substantially alter or inhibit access to boating in the Upper 
Russian River from Rio Lindo Academy to the Confluence of Dry Creek in 
combination with the Ukiah Amendment of Water Right Permit 12952 (Cumulative 
2 Scenario) and the UWMP Future Water Rights Application with the SWRCB 
(Cumulative 3 Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, flow at Healdsburg 
(USGS gage number 11464000) during the recreational season (June through September) 
would be less than 70 cfs an estimated 6 percent of the time in June, 6 percent of the time in 
July, 6 percent of the time in August, and 7 percent of the time in September. Under the 
Cumulative 1 Scenario, instream flow would be less than 70 cfs an estimated 33 percent of the 
time in June, 58 percent of the time in July, 65 percent of the time in August, and 68 percent of 
the time in September (Table 5.7.5-2). Thus, under the Cumulative 1 Scenario, the section of 
the Upper Russian River from Rio Lindo Academy to the Confluence of Dry Creek would result 
in a substantial increase in the estimated percentage of time that instream flows would occur 
less than 70 cfs and would substantially alter or inhibit access to boating in this section of the 
Russian River during the recreational season more than that of the Proposed Project and 
therefore, the impact to recreation would be cumulatively significant and unavoidable and no 
mitigation is available. 

Table 5.7.5-2. The estimated percentage of time that instream flows would be occur less 
than 70 cfs and potentially impact boating in the section of the Upper Russian River from 

Fish Habitat Flows Draft EIR 
and Water Rights Project 5-157 



  

   
   

 

       

    

     

       

         

    

 

 

Cumulative Impacts 

Rio Lindo Academy to the confluence of Dry Creek. When compared to Proposed Project, 
an increase in the amount of time that boating would be impacted is shown in orange. 

Scenario Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed 
Project 6% <1% 0% 0% <1% <1% <1% 2% 6% 6% 6% 7% 

Cumulative 1 
Scenario 68% 28% 11% 1% <1% <1% <1% 6% 33% 58% 65% 68% 

Cumulative 2 
Scenario 12% 1% 1% 0% <1% <1% <1% 2% 8% 9% 10% 10% 

Cumulative 3 
Scenario 7% <1% <1% 0% <1% <1% <1% 2% 7% 8% 8% 9% 

Cumulative 4 
Scenario 79% 36% 11% 2% <1% <1% 1% 6% 38% 59% 68% 73% 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, flow at Healdsburg 
(USGS gage number 11464000) during the recreational season (June through September) 
would be less than 70 cfs an estimated 6 percent of the time in June, 6 percent of the time in 
July, 6 percent of the time in August, 7 and percent of the time in September. Under the 
Cumulative 2 Scenario, flow would be less than 70 cfs an estimated 8 percent of the time in 
June, 9 percent of the time in July, 10 percent of the time in August, and 10 percent of the time 
in September (Table 5.7.5-2). Thus, under the Cumulative 2 Scenario, the section of the Upper 
Russian River from Rio Lindo Academy to the Confluence of Dry Creek would result in an 
increase in the estimated percentage of time that instream flows would occur less than 70 cfs 
and would alter or inhibit access to boating in this section of the Russian River during the 
recreational season more than that of the Proposed Project and therefore, the impact to 
recreation would be cumulatively less than significant and no mitigation is required. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, flow at Healdsburg 
(USGS gage number 11464000) during the recreational season (June through September) 
would be less than 70 cfs an estimated 6 percent of the time in June, 6 percent of the time in 
July, 6 percent of the time in August, and 7 percent of the time in September. Under the 
Cumulative 3 Scenario, flow would be less than 70 cfs an estimated 7 percent of the time in 
June, 8 percent of the time in July, 8 percent of the time in August, and 9 percent of the time in 
September (Table 5.7.5-2). Thus, under the Cumulative 3 Scenario, the section of the Upper 
Russian River from Rio Lindo Academy to the Confluence of Dry Creek would result in an 
increase in the estimated percentage of time that instream flows would occur less than 70 cfs 
and would alter or inhibit access to boating in this section of the Russian River during the 
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recreational season more than that of the Proposed Project and therefore, the impact on 
recreation would be cumulatively less than significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Potter Valley Project & Ukiah Amendment of 
Water Right Permit 12952 & UWMP Future Water Rights Application with the SWRCB) 
As discussed in Chapter 4, Sub-chapter 4.5, “Recreation,” under the Proposed Project, flow at 
Healdsburg (USGS gage number 11464000) during the recreational season (June through 
September) would be less than 70 cfs an estimated 6 percent of the time in June, 6 percent of 
the time in July, 6 percent of the time in August, and 7 percent of the time in September. Under 
the Cumulative 4 Scenario, flow would be less than 70 cfs an estimated 38 percent of the time 
in June, 59 percent of the time in July, 68 percent of the time in August, and 73 percent of the 
time in September (Table 5.7.5-2). Thus, under the Cumulative 4 Scenario, the section of the 
Upper Russian River from Rio Lindo Academy to the Confluence of Dry Creek would result in an 
substantial increase in the estimated percentage of time that instream flows would occur less 
than 70 cfs and would substantially alter or inhibit access to boating in this section of the 
Russian River during the recreational season more than that of the Proposed Project and 
therefore, the impact to recreation would be cumulatively significant and unavoidable and no 
mitigation is available. 

Impact 5.7.5-7. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flows that could 
result in impacts that substantially alter or inhibit access to recreational facilities 
or activities such as boating in the Russian River from Wohler to the Pacific 
Ocean in combination with the No Potter Valley Project (Cumulative 1 Scenario) 
and the combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). 
(Cumulatively Significant and Unavoidable) 

Impact 5.7.5-8. Implementation of the Fish Habitat Instream Flows and Water 
Rights Project could result in changes in minimum instream flows that could 
result in impacts that substantially alter or inhibit access to recreational facilities 
or activities such as boating in the Russian River from Wohler to the Pacific 
Ocean in combination with the Ukiah Amendment of Water Right Permit 12952 
(Cumulative 2 Scenario) and the UWMP Future Water Rights Application with the 
SWRCB (Cumulative 3 Scenario). (Cumulatively Less than Significant) 

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
As discussed above, the model results of the Proposed Project and No PVP scenario 
demonstrate a significant change in reservoir reliability under the assumption of no PVP 
diversions. This change would result in an increase in drier flow schedules (Schedules 3, 4, and 
5) when compared to the Proposed Project. 

As discussed in Chapter 4, Sub-chapter 4.5, “Recreation,” under the Proposed Project, flow at 
Healdsburg (USGS gage number 11464000) during the recreational season (June through 
September) would be less than 80 cfs an estimated 4 percent of the time in June, 4 percent of 
the time in July, 4 percent of the time in August, and 4 percent of the time in September. Under 
the Cumulative 1 Scenario, flow would be less than 80 cfs an estimated 37 percent of the time 
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in June, 48 percent of the time in July, 56 percent of the time in August, and 61 percent of the 
time in September (Table 5.7.5-3). Thus, under the Cumulative 1 Scenario, the section of 
Russian River from Wohler to the Pacific Ocean would result in a substantial increase in the 
estimated percentage of time that instream flows would occur less than 80 cfs and would 
substantially alter or inhibit access to recreational facilities or activities such as boating in this 
section of the Russian River during the recreational season more than that of the Proposed 
Project and therefore, the impact on recreation would be cumulatively significant and 
unavoidable and no mitigation is available. 

Table 5.7.5-3. The estimated percentage of time that instream flows would occur less 
than 80 cfs (measured at Hacienda) and potentially impact boating in the section of the 
Russian River from Wohler to the Pacific Ocean shown by month. When compared to the 
Proposed Project, an increase in the amount of time that flow is below 80 cfs (measured 
at Hacienda) is shown in orange. 

Scenario Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Proposed Project 3% <1% 0% 0% <1% 0% <1% 3% 4% 4% 4% 4% 

Cumulative 1 
Scenario 38% 7% 4% 1% <1% 0% <1% 10% 37% 48% 56% 61% 

Cumulative 2 
Scenario 3% <1% 0% 0% <1% 0% <1% 3% 5% 6% 5% 5% 

Cumulative 3 
Scenario 3% <1% 0% 0% <1% 0% <1% 3% 5% 5% 5% 5% 

Cumulative 4 
Scenario 38% 8% 3% 2% <1% <1% <1% 10% 38% 47% 55% 61% 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, flow at Healdsburg 
(USGS gage number 11464000) during the recreational season (June through September) 
would be less than 80 cfs an estimated 4 percent of the time in June, 4 percent of the time in 
July, 4 percent of the time in August, and 4 percent of the time in September. Under the 
Cumulative 2 Scenario, flow would be less than 80 cfs an estimated 5 percent of the time in 
June, 6 percent of the time in July, 5 percent of the time in August, and 5 percent of the time in 
September (Table 5.7.5-3). Thus, under the Cumulative 2 Scenario, the section of Russian 
River from Wohler to the Pacific Ocean would result in an increase in the estimated percentage 
of time that instream flows would occur less than 80 cfs and would alter or inhibit access to 
recreational facilities or activities such as boating in this section of the Russian River during the 
recreational season more than that of the Proposed Project and therefore, the impact on 
recreation would be cumulatively less than significant and no mitigation is required. 
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Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
As discussed in Chapter 4.5, “Recreation,” under the Proposed Project, flow at Healdsburg 
(USGS gage number 11464000) during the recreational season (June through September) 
would be less than 80 cfs an estimated 4 percent of the time in June, 4 percent of the time in 
July, 4 percent of the time in August, and 4 percent of the time in September. Under the 
Cumulative 3 Scenario, flow would be less than 80 cfs an estimated 5 percent of the time in 
June, 5 percent of the time in July, 5 percent of the time in August, and 5 percent of the time in 
September (Table 5.7.5-3). Thus, under the Cumulative 3 Scenario, the section of Russian 
River from Wohler to the Pacific Ocean would result in an increase in the estimated percentage 
of time that instream flows would occur less than 80 cfs and would alter or inhibit access to 
recreational facilities or activities such as boating in this section of the Russian River during the 
recreational season more than that of the Proposed Project and therefore, the impact on 
recreation would be cumulatively less than significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Potter Valley Project & Ukiah Amendment of 
Water Right Permit 12952 & UWMP Future Water Rights Application with the SWRCB) 
As discussed above, the model results of the Proposed Project and No PVP scenario 
demonstrate a significant change in reservoir reliability under the assumption of no PVP 
diversions. This change would result in an increase in drier flow schedules (Schedules 3, 4, and 
5) when compared to the Proposed Project. 

Under the Proposed Project, flow at Healdsburg (USGS gage number 11464000) during the 
recreational season (June through September) would be less than 80 cfs an estimated 4 
percent of the time in June, 4 percent of the time in July, 4 percent of the time in August, and 4 
percent of the time in September. Under the Cumulative 4 Scenario, flow would be less than 80 
cfs an estimated 38 percent of the time in June, 47 percent of the time in July, 55 percent of the 
time in August, and 61 percent of the time in September (Table 5.7.5-3). Thus, under the 
Cumulative 4 Scenario, the section of Russian River from Wohler to the Pacific Ocean would 
result in a substantial increase in the estimated percentage of time that instream flows would 
occur less than 80 cfs and would substantially alter or inhibit access to recreational facilities or 
activities such as boating in this section of the Russian River during the recreational season 
more than that of the Proposed Project and therefore, the impact on recreation would be 
cumulatively significant and unavoidable and no mitigation is available. 

5.7.6 Energy 

Geographic Scope 
The geographic scope of potential cumulative impacts on energy includes the area within which 
the Proposed Project could cause a significant and/or less than significant impact. As explained 
in Chapter 4.6, “Energy,” impacts on power production could occur at the City of Ukiah’s 
Hydroelectric Power Plant at Coyote Valley Dam during March through September. The No 
Potter Valley Project, UWMP Future Water Rights Petition, and Amendment of Water Right 
Permit 12952 (Application 15704) for the City of Ukiah Draft Program Environmental Impact 
Report are the related projects within the geographic scope. 
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Cumulative Impact Analysis 
The Proposed Project could result in a cumulative impact on energy resources at the City of 
Ukiah’s Lake Mendocino’s Hydroelectric Power Plant at Coyote Valley Dam (Lake Mendocino’s 
hydroelectric plant) in combination with the following related projects: No Potter Valley Project 
(Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 
Scenario), UWMP Future Water Rights Application with the SWRCB (Cumulative 3 Scenario), 
and combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario).  

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, water 
supply storage in Lake Mendocino would be more reliable under the Proposed Project when 
compared to Baseline Conditions and the Proposed Project would maximize the occurrence of 
Schedule 1 minimum instream flows and minimize the occurrence of Schedule 5 flows. 
Schedule 1 reflects the highest flows and wettest conditions, while Schedule 5 reflects the 
lowest flows and the driest conditions. The results of the Proposed Project and No PVP 
scenarios demonstrate that there would be a significant change in reservoir reliability under the 
no PVP scenario. The changes in cumulative inflow into and storage condition in Lake 
Mendocino under the No PVP scenario would result in a large increase in the frequency of 
occurrence of drier flow schedules (Schedules 3, 4, and 5) when compared to the Proposed 
Project. Under the Proposed Project, Schedules 3, 4, and 5 would occur approximately 6, 4, and 
1 percent of the time under historical hydrology. Under the No PVP scenario, Schedules 3, 4, 
and 5 would occur approximately 11, 32, and 17 percent of the time under historical hydrology. 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore would not require energy to implement, thus no cumulative analysis will be 
conducted for consumption of energy. 

The Proposed Project would, however, alter the timing and volume of releases at two existing 
reservoirs, Lake Mendocino and Lake Sonoma, and, consequently, the timing and amount of 
power produced at their associated hydroelectric production facilities. As discussed in Chapter 
4.6, “Energy,” impacts would only occur at the City of Ukiah’s Lake Mendocino hydroelectric 
plant at Coyote Valley Dam (Lake Mendocino’s hydroelectric plant), therefore only Lake 
Mendocino’s hydroelectric power plant will be discussed in the cumulative impact section. 

Existing conditions reflect the impacts of past projects. The standards of significance for impacts 
on energy resources are described in Chapter 4.6, “Energy” under “Significance Criteria.” These 
standards also apply to the significance of cumulative impacts on energy resources. 

The analysis of the potential impacts on energy resources focuses on the timing and volume of 
flow releases/outputs from Coyote Valley Dam that would occur under the Proposed Project in 
combination with individual related projects. Models were developed to simulate power 
generation for Coyote Valley Dam under the Proposed Project and under the Cumulative 1, 2, 3 
and 4 scenarios. Daily power generation in Megawatts-hours per day (MWh) was simulated 
using estimates of generator power production capacity and turbine efficiency curves under the 
Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios. The models also incorporated 
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known or estimated power plant constraints such maximum and minimum power generation 
flows, penstock tailwater elevations and turbine headloss coefficients. These models are 
described further in Appendix G. The projected hydroelectric power production under the 
Proposed Project were then compared to each of the Cumulative 1, 2, 3 and 4 scenarios to 
evaluate potential cumulative impacts to energy resources. Figure 5.7.6-1 below include these 
modeling results and illustrate the average annual power production at Lake Mendocino’s 
hydroelectric plant, under the Proposed Project and Cumulative 1 through 4 scenarios. 

If a cumulative scenario resulted in a decrease of average annual power production below that 
of the Proposed Project, the impact on energy resources was cumulatively considerable. If a 
cumulative scenario resulted in an increase of annual power production above that of the 
Proposed Project, there would be no impact on energy resources and it would not be 
cumulatively considerable. 

Cumulatively considerable impacts on energy resources under each Cumulative scenario was 
then evaluated to assess the extent to which the City of Ukiah’s annual electricity needs would 
be impacted. If annual power production under a cumulative scenario was below 3,000 MWh, 
the low end of the range of power currently supplied by the Lake Mendocino’s hydroelectric 
plant at Coyote Valley Dam, the cumulatively considerable impact on energy resources would 
be considered cumulatively significant. If annual power production under a cumulative scenario 
was between 3,000 MWh - 10,000 MWh needed by the City of Ukiah, which would result in a 
minimal increase in reliance on fossil fuels, the cumulatively considerable impact to energy 
resources would be considered cumulatively less than significant. 

The following cumulative impact discussion follows the impact statements 4.6-1 and 4.6-2, 
analyzed in Chapter 4.6, “Energy“ Section “Impacts, and Mitigation Measures,” and focuses on 
the energy resources for which the Proposed Project and related projects could cause a 
potentially significant and/or less than significant impact, that when considered concurrently, 
may result in a cumulatively considerable impact. 

Impact 5.7.6-1. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially increase reliance on fossil fuels in combination with the No 
Potter Valley Project (Cumulative 1 Scenario), UWMP Future Water Rights 
Application with the SWRCB (Cumulative 3 Scenario), and combined Cumulative 
1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively Less than Significant) 

Proposed Project Scenario 
As discussed in Chapter 4.6, “Energy.” the average annual power production would be reduced 
by approximately 11 percent under the Proposed Project (8,705 MWh) when compared to 
Baseline Conditions (9,794 MWh). This reduction represents approximately 1 percent of the City 
of Ukiah’s annual electricity need. For the purposes of cumulative impact analysis, energy 
production under cumulative scenarios is compared to energy production under the Proposed 
Project, rather than Baseline Conditions, to evaluate the extent to which each cumulative 
scenario would further exacerbate reductions in energy production associated with the 
Proposed Project. 
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Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Average annual power production under the Cumulative 1 Scenario (5,011 MWh) would be 
approximately 3,694 MWh below that of the Proposed Project (8,705 MWh), a reduction of 
approximately 42 percent below that of the Proposed Project (Figure 5.7.6-1). This amount of 
power production under the Cumulative 1 Scenario represents 3 percent of the City of Ukiah’s 
annual electricity needs. Thus, the annual power production under Cumulative 1 Scenario would 
be below that of the Proposed Project and therefore, the impact on energy resources would be 
cumulatively less than significant and no mitigation is required. 

Cumulative 2 Scenario (Proposed Project & Ukiah Amendment of Water Right Permit 12952) 
Average annual power production under the Cumulative 2 Scenario (8,817 MWh) would be 
approximately 111 MWh above that of the Proposed Project (8,705 MWh), an increase of 
approximately 1 percent above the Proposed Project (Figure 5.7.6-1). This amount of power 
production under the Cumulative 2 Scenario represents an increase of approximately 0.10 
percent of the City of Ukiah’s annual electricity needs. Thus, the annual power production under 
Cumulative 2 Scenario would be above that of the Proposed Project and therefore, there would 
be no impact on energy resources and it would not be cumulatively considerable. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
Average annual power production under the Cumulative 3 Scenario (8,593 MWh) would be 
approximately 112 MWh below that of the Proposed Project (8,705 MWh), a reduction of 
approximately 1 percent below the Proposed Project (Figure 5.7.6-1). This amount of power 
production under the Cumulative 3 Scenario represents a reduction of approximately 0.10 
percent of the City of Ukiah’s annual electricity needs. Thus, the annual power production under 
Cumulative 3 Scenario would be below that of the Proposed Project and therefore, the impact 
on energy would be cumulatively less than significant and no mitigation is required. 

Cumulative 4 Scenario (Proposed Project & No Potter Valley Project & Ukiah Amendment of 
Water Right Permit 12952 & UWMP Future Water Rights Application with the SWRCB) 
Average annual power production under the Cumulative 4 Scenario (4,884 MWh) would be 
approximately 3,721 MWh below that of the Proposed Project (8,705 MWh), a reduction of 
approximately 43 percent below the Proposed Project (Figure 5.7.6-1). This amount of power 
production under the Cumulative 4 Scenario represents a reduction of approximately 3 percent 
of the City of Ukiah’s annual electricity needs. Thus, the annual power production under 
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Cumulative Impacts 

Figure 5.7.6-1. Average Annual Power Production at Lake Mendocino’s Hydroelectric 
Plant under the Proposed Project and Cumulative 1 through 4 Scenarios  

Cumulative 4 Scenario would be below that of the Proposed Project and therefore, the impact 
on energy resources would be cumulatively less than significant and no mitigation is required. 

While the Northern California Power Agency (NCPA), meets the majority of the City of Ukiah’s 
power needs, which totaled approximately 57 percent (108,041 MWh) in 2014 (State of 
California 2016), energy produced at the Lake Mendocino’s hydroelectric plant directly 
supplements the City of Ukiah’s power supply. As discussed above and detailed in Table 5.7.6-
1, “Potential Power Production Changes at City of Ukiah’s Lake Mendocino’s Hydroelectric 
Plant at Coyote Valley Dam that may result from the Proposed Project and Cumulative 1, 2, 3 
and 4 scenarios.” 
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Cumulative Impacts 

Table 5.7.6-1. Potential Power Production Changes at City of Ukiah’s Lake Mendocino’s Hydroelectric Plant at Coyote Valley 
Dam that may result from the Proposed Project and Cumulative 1, 2, 3 and 4 Scenarios. 

Average Annual 
Power 

Reduction in 
Annual Power 

Percent 
Reduction in 

Increase in 
Annual 

Percent 
Increase in 

Portion of 
City of 

Reduction in City 
of Ukiah’s 

Production at Production (MWh) Annual Power Power Annual Ukiah’s Energy Supply* 
Coyote Valley Below Proposed Production Below Production Power Energy (Percent) 
Dam (MWh) Project Proposed Project (MWh) Above Production Supply* 

Proposed 
Project 

Above 
Proposed 
Project 

(Percent) 

Proposed 8,705 1,089 (Below 11 (Below Baseline 8 1 
Project Baseline Conditions) 

Conditions) 

Cumulative 1 
Scenario 

5,011 3,694 42 - - 5 3 

Cumulative 2 
Scenario 

8,816 - - 111 1 8 0.10 

Cumulative 3 
Scenario 

8,593 112 1 - - 8 0.10 

Cumulative 4 
Scenario 

4,983 3,721 43 - - 5 3 

*Using the City of Ukiah’s 2014 energy demands (108,041 MWh) (State of California 2016).
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The Cumulative 1, 3 and 4 scenarios would reduce the amount of hydroelectric energy 
produced at the Lake Mendocino’s hydroelectric plant below that of the Proposed Project. The 
additional power would be supplemented through existing agreements with the Northern 
California Power Agency (NCPA) (Grandi, Mel. pers. comm. July 6, 2016 n.d.). Energy supplied 
through the NCPA is approximately 50 percent free of GHG emissions (Northern California 
Power Agency 2016). Approximately 62 percent of the City of Ukiah’s power supply was 
renewable and/or hydroelectric in origin in 2013 (California Energy Commission 2016) and 57 
percent was renewable and/or hydroelectric in origin in 2014 (California Energy Commission 
2016). This reduction in renewable energy from 2013 to 2014 was a result of the drought and 
associated reduction in hydroelectric power generation at the Lake Mendocino’s hydroelectric 
plant and other NCPA hydroelectric facilities (Grandi, Mel. pers. comm. July 6, 2016 n.d.). The 
electricity currently supplied by the Lake Mendocino’s hydroelectric plant at the Coyote Valley 
Dam is highly variable and may vary from approximately 3,000 MWh to 10,000 MWh in annual 
energy production depending on the water year (Grandi, Mel pers. comm. June 28, 2016 n.d.), 
which represents approximately 2.8 to 9.3 percent of the City of Ukiah’s electricity needs. 

This reduction in renewable energy production resulting from Cumulative 1, 3 and 4 scenarios 
would not result in a substantial increase in reliance on fossil fuels by the City of Ukiah because 
(1) the proportion of electricity supplied to the City of Ukiah by the Lake Mendocino’s 
hydroelectric power plant is very small relative to other sources; (2) the energy supplied by Lake 
Mendocino’s hydroelectric power plant under Cumulative 1 (5,012 MWh), 3 (8,593 MWh) and 4 
(4,976 MWh) scenarios falls within the range of historic production, which is highly variable and 
may decline to as little as 3,000 MWh (a reduction of nearly 60 percent below average annual 
production) in some years; and (3) the reduced hydroelectric production would be remedied 
through existing agreements with the NCPA, which supplies electricity that is approximately 50 
percent free of GHG emissions. Therefore, this potential cumulative impact would be less than 
significant and no mitigation is required.  

Impact 5.7.6-2. Implementation of the Fish Habitat Flows and Water Rights Project 
could conflict with existing energy policies and standards intended to protect the 
environment in combination with the No Potter Valley Project (Cumulative 1 
Scenario), City of Ukiah Draft Program Environmental Impact Report, UWMP 
Future Water Rights Application with the SWRCB (Cumulative 3 Scenario), and 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Less than Significant) 

As discussed in Chapter 4.8, “Greenhouse Gas Emissions and Climate Change,” the City of 
Ukiah has approved an existing California Renewables Portfolio (RPS) Standards Procurement 
Plan. According to this plan, the City of Ukiah must demonstrate that it is making reasonable 
progress toward ensuring that it shall meet the 25 percent RPS target by 2016 and 33 percent 
by 2020. As of 2015, the City of Ukiah derives 49 percent of the electricity it supplies from RPS-
qualified renewable resources, consisting of geothermal power plants and small hydroelectric 
sources, including the Lake Mendocino’s hydroelectric plant at Coyote Valley Dam (California 
Energy Commission 2016). 
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Cumulative Impacts 

As discussed above, the average annual power production would be reduced by 42 percent 
under the Cumulative 1 Scenario (5,012 MWh), 0.10 percent under Cumulative 3 (8,593 MWh), 
and 43 percent under Cumulative 4 (4,976 MWh). These reductions represent 3 percent, 0.10 
percent and 3 percent, respectively, of the City of Ukiah’s annual electricity demand. 

Because the City of Ukiah has met and substantially exceeded its RPS requirements, and 
because the City of Ukiah has other options for attaining renewable power through its 
membership in the NCPA, the decrease in electricity generation at Lake Mendocino’s 
hydroelectric plant at Coyote Valley Dam would not inhibit its ability to continue to meet its RPS 
requirements. Therefore, the Proposed Project in combination with related projects would not 
result in a significant cumulative impact related to conflict with existing energy policies and 
standards intended to protect the environment. Therefore, the potential cumulative impact to 
energy resources would be less than significant and no mitigation is required. 

5.7.7 Greenhouse Gas Emissions and Climate Change 

Geographic Scope 
The geographic scope of potential cumulative impacts on greenhouse gas emissions and 
climate change includes the area within which the Proposed Project could cause a significant 
and/or less than significant impact. As explained in Chapter 4.8, “Greenhouse Gas Emissions 
and Climate Change,” impacts could occur at Lake Mendocino and Lake Sonoma reservoirs. 
The No Potter Valley Project, UWMP Future Water Rights Petition, and Amendment of Water 
Right Permit 12952 (Application 15704) for the City of Ukiah Draft Program Environmental 
Impact Report are the related projects within the geographic scope. 

Cumulative Impact Analysis 
This cumulative analysis is qualitative. Existing conditions reflect the impacts of past projects. 
The standards of significance for impacts on greenhouse gas (GHG) emissions and climate 
change are described in Chapter 4.8, “Greenhouse Gas Emissions and Climate Change,” under 
“Significance Criteria.” These standards also apply to the significance of cumulative impacts on 
greenhouse gas emissions and climate change. 

The following impact discussion follows the impact statements 4.8-1 and 4.8-2, analyzed in 
Chapter 4.8, “Greenhouse Gas Emissions and Climate Change” and focuses on the 
greenhouse gas emission and climate change resources for which the Proposed Project and 
related projects could cause a potentially significant and/or less than significant impact, that 
when considered concurrently, may result in a cumulatively considerable impact. 

Impact 5.7.7-1. Implementation of the Fish Habitat Flows and Water Rights Project 
could result in an increase in reservoir-generated greenhouse gas emissions in 
combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and combined 
Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively Less than 
Significant) 
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Impact 5.7.7-2. Implementation of the Fish Habitat Flows and Water Rights Project 
could substantially affect the City of Ukiah’s ability to meet State of California’s 
Renewables Portfolio Standard requirements in combination with the No Potter 
Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 
12952 (Cumulative 2 Scenario), UWMP Future Water Rights Application with the 
SWRCB (Cumulative 3 Scenario), and Cumulative 1, 2 and 3 scenarios (Cumulative 
4 Scenarios). (Cumulatively Less than Significant) 

The quantity of GHG emissions required to induce climate change is not precisely known; 
however, it is clear that the quantity is enormous, and no single project alone would measurably 
contribute to a noticeable incremental change in the global average temperature, or to global, 
local, or micro climate. Thus, from the standpoint of CEQA, the analysis of GHG emissions in 
the context of global climate change is inherently cumulative.  

As described in Chapter 4.8, “Greenhouse Gas Emissions and Climate Change” under Impact 
4.8-1, a comparison of the effects of the Proposed Project to the Baseline Conditions indicates 
that Lake Mendocino and Lake Sonoma reservoir-generated GHG emissions would not 
substantially increase under the Proposed Project. Moreover, the Proposed Project would not 
hinder the City of Ukiah’s ability to meet the State of California’s Renewables Portfolio Standard 
requirements. Additionally, the Proposed Project would be consistent with GHG-related goals 
outlined in local general plans and climate action plans. Thus, the Proposed Project would not 
result in a cumulatively considerable contribution to a significant cumulative impact related to 
global climate change. Therefore, the potential cumulative impact to greenhouse gas emissions 
would be less than significant and no mitigation is required. 

5.7.8 Aesthetics 

Geographic 
The geographic scope of potential cumulative impacts on aesthetic resources include the area 
within which the Proposed Project could cause a significant and/or less than significant impact. 
As explained in Chapter 4.9, “Aesthetics,” potential impacts on aesthetic resources could occur 
in the Upper and Lower Russian River. The No Potter Valley Project, UWMP Future Water 
Rights Petition, and Amendment of Water Right Permit 12952 (Application 15704) for the City of 
Ukiah Draft Program Environmental Impact Report are the related projects within the 
geographic scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impacts on aesthetics at the Upper and Lower 
Russian River in combination with the following related projects:  No Potter Valley Project 
(Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 
Scenario), UWMP Future Water Rights Application with the SWRCB (Cumulative 3 Scenario), 
and combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). 

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, water 
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Cumulative Impacts 

supply storage in Lake Mendocino would be more reliable under the Proposed Project when 
compared to Baseline Conditions and the Proposed Project would maximize the occurrence of 
Schedule 1 minimum instream flows and minimize the occurrence of Schedule 5 flows. 
Schedule 1 reflects the highest flows and wettest conditions, while Schedule 5 reflects the 
lowest flows and the driest conditions. The results of the Proposed Project and No PVP 
scenarios demonstrate that there would be a significant change in reservoir reliability under the 
no PVP scenario. The changes in cumulative inflow into and storage condition in Lake 
Mendocino under the No PVP scenario would result in a large increase in the frequency of 
occurrence of drier flow schedules (Schedules 3, 4, and 5) when compared to the Proposed 
Project. Under the Proposed Project, Schedules 3, 4, and 5 would occur approximately 6, 4, and 
1 percent of the time under historical hydrology. Under the No PVP scenario, Schedules 3, 4, 
and 5 would occur approximately 11, 32, and 17 percent of the time under historical hydrology. 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore no cumulative analysis will be conducted for construction related impacts to 
aesthetics. 

The analysis on the potential cumulative impacts on aesthetic resources focuses on the change 
in water levels in the Russian River watershed that would occur under the Proposed Project in 
combination with individual related projects. Modeling using historic hydrology data was used to 
simulate water surface elevations in Lake Mendocino and Lake Sonoma and instream flow 
conditions downstream of the reservoirs and the corresponding changes that would occur under 
Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios. Modeled projected changes in 
reservoir water surface elevations and instream flows under the Proposed Project were then 
compared to Cumulative 1, 2, 3, and 4 scenarios to evaluate potential cumulative impacts on 
aesthetic resources. 

If a cumulative scenario resulted in a substantial decrease in median monthly instream flows 
when compared to the Proposed Project, the impact on aesthetic resources was considered a 
cumulatively significant impact. If a cumulative scenario resulted in slightly lower, similar or an 
increase in median monthly instream flows when compared to the Proposed Project, there 
would be no impact on aesthetic resources and it would not be cumulatively considerable. 
Tables 5.7.8-1 and 5.7.8-2 below include these modeling results and illustrate the median 
monthly instream flows respectively, in the Upper and Lower Russian River, under Proposed 
Project and Cumulative 1 through 4 scenarios. 

Existing conditions reflect the impacts of past projects. The standards of significance for impacts 
on aesthetic resources are described in Chapter 4.9, “Aesthetics,” under “Significant Criteria.” 
These standards also apply to the significance of cumulative impacts on aesthetic resources. 

The cumulative impact discussion follows the impact statements 4.9-2 and 4.9-4, analyzed in 
Chapter 4.9, “Aesthetics“ Section “Impacts, and Mitigation Measures,” and focuses on the 
aesthetic resources for which Proposed Project and related projects could cause a potentially 
significant and/or less than significant impact, that when considered concurrently, may result in 
a cumulatively considerable impact. 
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Impact 5.7.8-1. Implementation of the Fish Habitat Flows and Water Rights Project 
could have a substantial adverse effect on a scenic vista or degrade the visual 
character or quality of the Upper Russian River and its surroundings from June 
through October in combination with the No Potter Valley Project (Cumulative 1 
Scenario and the combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 
Scenario). (Cumulatively Significant and Unavoidable) 

Impact 5.7.8-2. Implementation of the Fish Habitat Flows and Water Rights Project 
could have a substantial adverse effect on a scenic vista or degrade the visual 
character or quality of the Upper Russian River and its surroundings from June 
through October in combination with Ukiah Amendment of Water Right Permit 
12952 (Cumulative 2 Scenario) and the UWMP Future Water Rights Application 
with the SWRCB (Cumulative 3 Scenario). (Cumulatively not Considerable) 

Under the Proposed Project, median monthly instream flows in the Upper Russian River (when 
measured at Healdsburg) range from 114 to 121 cfs from June through October. Under the 
Cumulative 1 Scenario, median monthly instream flows in the Upper Russian River would range 
from 53 to 91 cfs during the same period of time. Under the Cumulative 2 Scenario, median 
monthly instream flows in the Upper Russian River would range from 114 to 117 cfs during the 
same period of time. Under the Cumulative 3 Scenario, median monthly instream flows in the 
Upper Russian River would range from 114 to 117 cfs during the same period of time. Under the 
Cumulative 4 Scenario, median monthly instream flows in the Upper Russian River would range 
from 45 to 81 cfs during the same period of time. 

When comparing the Proposed Project modeled projected changes in median monthly instream 
flows in the Upper Russian River against each cumulative scenario during June, Cumulative 2 
and 3 scenarios median instream flows are slightly lower (approximately 4 cfs) when compared 
to the Proposed Project. The slight difference in instream flows would be likely unnoticeable due 
to daily fluctuations in river flows. Thus, during June, Cumulative 2 and 3 scenarios would result 
in a slightly lower median monthly instream flow than that of the Proposed Project and therefore, 
the potential impacts on aesthetic resources would not be cumulatively considerable.  

Cumulative 2 and 3 scenarios from July through October had similar median monthly instream 
flows at approximately 114 cfs when compared to the Proposed Project. Thus, from July 
through October, Cumulative 2 and 3 scenarios would have similar median monthly instream 
flows of the Proposed Project and therefore, the potential impacts on aesthetic resources would 
not be cumulatively considerable. 

Cumulative 1 and 4 scenarios from June through October have substantially lower median 
instream flows (approximately 30 to 61 cfs and 40 to 69 cfs) when compared to the Proposed 
Project. Thus, from June through October, Cumulative 1 and 4 scenarios would result in 
substantially lower median monthly instream flows than that of the Proposed Project and 
therefore, the potential impacts on aesthetic resources would be cumulatively significant and 
unavoidable and no mitigation is available. 
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Cumulative Impacts 

Please refer to Table 5.7.8-1, “Upper Russian River, Healdsburg Instream Flow (cfs) Median 
Monthly Instream Flow from June through October under the Proposed Project and the 
Cumulative 1, 2, 3 and 4 scenarios.” 

Table 5.7.8-1 Upper Russian River, Healdsburg Flow (cfs) Median Monthly Instream Flow 
from June through October under the Proposed Project and Cumulative 1, 2, 3 and 4 
Scenarios. 

Scenario June July August September October 

Proposed Project 121 114 114 114 114 

Cumulative 1 Scenario 91 54 54 54 53 

Cumulative 2 Scenario 117 114 114 114 114 

Cumulative 3 Scenario 117 114 114 114 114 

Cumulative 4 Scenario 81 54 45 45 45 

Impact 5.7.8-3. Implementation of the Fish Habitat Flows and Water Rights Project 
could have a substantial adverse effect on a scenic vista or degrade the visual 
character or quality of the Lower Russian River and its surroundings during June 
and July in combination with the No Potter Valley Project (Cumulative 1 Scenario), 
Ukiah Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP 
Future Water Rights Application with the SWRCB (Cumulative 3 Scenario), and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
not Considerable) 

Impact 5.7.8-4. Implementation of the Fish Habitat Flows and Water Rights Project 
could have a substantial adverse effect on a scenic vista or degrade the visual 
character or quality of the Lower Russian River and its surroundings from August 
through October in combination with the No Potter Valley Project (Cumulative 1 
Scenario) and the combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 
Scenario). (Cumulatively Significant and Unavoidable) 

Impact 5.7-8-5. Implementation of the Fish Habitat Flows and Water Rights Project 
could have a substantial adverse effect on a scenic vista or degrade the visual 
character or quality of the Lower Russian River and its surroundings from August 
through October in combination with the Ukiah Amendment of Water Right Permit 
12952 (Cumulative 2 Scenario) and the UWMP Future Water Rights Application 
with the SWRCB (Cumulative 3 Scenario. (Cumulatively not Considerable) 

Under the Proposed Project, median monthly instream flows in the Lower Russian River at 
Hacienda would range from 84 to 149 cfs (when measured at the USGS Hacienda gage). Under 
the Cumulative 1 Scenario, median monthly instream flows in the Lower Russian River at 
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Hacienda would range from 69 to 84 cfs. Under the Cumulative 2 Scenario, median monthly 
instream flows in the Lower Russian River at Hacienda would range from 84 to 134 cfs. Under 
the Cumulative 3 Scenario, median monthly instream flows in the Lower Russian River at 
Hacienda would range from 84 to 140 cfs. Under the Cumulative 4 Scenario, median monthly 
instream flows in the Lower Russian River at Hacienda would range from 69 to 84 cfs. 

When comparing the Proposed Project’s modeled projected changes in median monthly 
instream flows in the Lower Russian River to each cumulative scenario from June through 
October, Cumulative 1, 2, 3 and 4 scenarios median instream flows are slightly lower 
(approximately 3 to 4 cfs) during June when compared to the Proposed Project. The slight 
difference in instream flows would be likely unnoticeable due to daily fluctuations in river flows. 
Thus, during June, Cumulative 1, 2, 3 and 4 scenarios would result in slightly lower median 
monthly instream flows than that of the Proposed Project and therefore, the potential impacts on 
aesthetic resources would not be cumulatively considerable. 

Cumulative 1, 2, 3 and 4 scenarios during July had the similar median monthly instream flows at 
approximately 84 cfs when compared to the Proposed Project. Thus, during July, Cumulative 1, 
2, 3 and 4 scenarios would have similar median monthly instream flows of the Proposed Project 
and therefore, the impacts on aesthetic resources would not be cumulatively considerable.  

Cumulative 1 and 4 scenarios from August through October have lower median instream flows 
(approximately 15 to 65 cfs) when compared to the Proposed Project. Thus, from August 
through October, Cumulative 1 and 4 scenarios would result in lower median monthly instream 
flows lower than that of the Proposed Project and therefore, the potential impacts on aesthetic 
resources would be cumulatively significant and unavoidable and no mitigation is available. 

Cumulative 2 and 3 scenarios from August and September had similar median monthly instream 
flows at approximately 84 cfs when compared to the Proposed Project. Thus, from August and 
September, Cumulative 2 and 3 Scenario would have similar median monthly instream flows of 
the Proposed Project and therefore, the impact on aesthetic resources would not be 
cumulatively considerable. 

Cumulative 2 Scenario during October had slightly lower median instream flows (approximately 
15 cfs) when compared to the Proposed Project. The slight difference in instream flows would 
be likely unnoticeable due to daily fluctuations in river flows. Thus, during October Cumulative 2 
Scenario would result in a lower median monthly instream flows than that of the Proposed 
Project and therefore, the potential impacts on aesthetic resources would not be cumulatively 
considerable. 

Cumulative 3 Scenario during October would have lower median instream flows (approximately 
9 cfs) when compared to the Proposed Project. The slight difference in instream flows would be 
likely unnoticeable due to daily fluctuations in river flows. Thus, during October, Cumulative 3 
scenarios would result in a slightly lower median monthly instream flow than that of the 
Proposed Project and therefore, the potential impacts on aesthetic resources would not be 
cumulatively considerable. Please refer to Table 5.7.8-2, “Upper Russian River, Healdsburg 
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Cumulative Impacts 

Flow (cfs) Median Monthly Flow from June through October under the Proposed Project and 
Cumulative 1, 2, 3 and 4 scenarios.” 

Table 5.7.8-2. Lower Russian River, Healdsburg Flow (cfs) Median Monthly Flow 
from June through October under the Proposed Project and Cumulative 1, 2, 3 and 
4 Scenarios. 

Scenario June July August September October 

Proposed Project 87 84 84 84 149 

Cumulative 1 
Scenario 

84 84 69 69 84 

Cumulative 2 
Scenario 

85 84 84 84 134 

Cumulative 3 
Scenario 

84 84 84 84 140 

Cumulative 4 
Scenario 

84 84 69 69 84 

Cumulative 1, 2, 3 and 4 scenarios could cause additional exposure to existing gravel bars or 
expose gravel bars that might not be seen at higher instream flows in the Upper and Lower 
Russian River. However, rivers are highly dynamic systems, and gravel bars are a natural 
feature of rivers that are present and visible under numerous flow conditions. As discussed in 
Chapter 4.9, “Aesthetics,” and shown in Figure 4.9-7, in the Upper Russian River, instream 
flows of 70 cfs have a similar visual characteristic as instream flows of 249 cfs. 

Most viewers of the section of the Upper Russian River from Cloverdale to Hopland would be 
traveling by car along Highway 101 at a high rate of speed. The views points from Highway 101 
are often a few hundred feet from the river and often partially obscured by riparian vegetation 
and small hills. Since these observers would be traveling quickly and a few hundred feet from 
the river it would be unlikely that these observers would detect a change in the number or size 
of gravel bars. 

Most viewers of the section of Lower Russian River would be traveling by car along Highway 
116 at a high rate of speed. The views points from Highway 116 are often less than a few 
hundred feet from the river, but are heavily obscured by dense riparian vegetation. It is unlikely 
that observers traveling along Highway 116 would detect a change in the number or size of 
gravel bars since these observers would be traveling quickly and many of the views are 
obscured by dense vegetation. 

In addition to motorists traveling along Highway 101 and 116, many people recreate on the 
Upper and Lower Russian River and would have long-lasting and close views of the river. 
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However variations in gravel bar exposure would not have a substantial adverse effect on a 
scenic vista or degrade the visual character or quality of the Upper and Lower Russian River 
and its surroundings. 

5.7.9 Public Services and Utilities 

Geographic Scope 
The geographic scope of potential cumulative impacts on public services and utilities includes 
the area within which the Proposed Project could cause a significant and/or less than significant 
impact. As explained in Chapter 4.10, “Public Services and Utilities,” potential impacts could 
occur in the Russian River. The No Potter Valley Project scenario, UWMP Future Water Rights 
Petition, and Amendment of Water Right Permit 12952 (Application 15704) for the City of Ukiah 
Draft Program Environmental Impact Report are the related projects within the geographic 
scope. 

Cumulative Impact Analysis 
The Proposed Project could result in cumulative impacts on public services and utilities in the 
Upper and Lower Russian River in combination with the following related projects:  No Potter 
Valley Project (Cumulative 1 Scenario), Ukiah Amendment of Water Right Permit 12952 
(Cumulative 2 Scenario), UWMP Future Water Rights Application with the SWRCB (Cumulative 
3 Scenario), and combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). 

As described in Chapter 3, “Background and Project Description,” and the “Russian River 
Hydrologic Modeling for the Fish Habitat Flows and Water Rights Project” in Appendix G, water 
supply storage in Lake Mendocino would be more reliable under the Proposed Project when 
compared to Baseline Conditions and the Proposed Project would maximize the occurrence of 
Schedule 1 minimum instream flows and minimize the occurrence of Schedule 5 flows. 
Schedule 1 reflects the highest flows and wettest conditions, while Schedule 5 reflects the 
lowest flows and the driest conditions. The results of the Proposed Project and No PVP 
scenarios demonstrate that there would be a significant reduction in reservoir reliability under 
the No PVP scenario. The changes in cumulative inflow into and storage condition in Lake 
Mendocino under the No PVP scenario would result in a large increase in the frequency of 
occurrence of drier flow schedules (Schedules 3, 4, and 5) when compared to the Proposed 
Project. Under the Proposed Project, Schedules 3, 4, and 5 would occur approximately 6, 4, and 
1 percent of the time under historical hydrology. Under the No PVP scenario, Schedules 3, 4, 
and 5 would occur approximately 11, 32, and 17 percent of the time under historical hydrology. 

The Proposed Project would not require construction, operation, or maintenance of new facilities 
and, therefore, no cumulative analysis will be conducted for construction related impacts to 
public services and utilities. 

The analysis of the potential cumulative impacts on public services and utilities is a qualitative 
evaluation of whether the Proposed Project would contribute to cumulatively considerable 
impacts associated with changes in minimum instream flows on water right permits with 
minimum bypass flow terms. The assessment compared changes in minimum instream flows 
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under the Proposed Project to the Cumulative 1, 2, 3 and 4 scenarios. The qualitative evaluation 
relied on a quantitative hydrologic model (Russian River ResSim). The Russian River ResSim 
model used historical hydrology to simulate minimum instream flow conditions downstream of 
Lake Mendocino and Lake Sonoma reservoirs and the corresponding changes that would occur 
under the Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios. Modeled projected 
changes in minimum instream flows under the Proposed Project were then compared to the 
Cumulative 1, 2, 3 and 4 scenarios to evaluate potential cumulative impacts on holders of water 
right permits to divert from the Russian River that have minimum bypass flow terms in their 
permits. 

Existing conditions reflect the impacts of past projects. The standard of significance for impacts 
on public services and utilities are described in Chapter 4.10.4, “Public Services and Utilities,” 
under “Significance Criteria.” This standard also applies to the significance of cumulative 
impacts on public services and utilities. 

The following impact discussion follows the impact statement 4.10-1, analyzed in Chapter 4.10, 
“Public Services and Utilities” and focuses on water rights for which the Proposed Project and 
related projects could cause a potentially significant and/or less than significant impact, that 
when considered concurrently, may result in a cumulatively considerable impact. 

Impact 5.7.9-1. Changes in minimum instream flow requirements could adversely 
affect when water right permit holders may divert water from the Russian River 
while complying with the minimum bypass flow terms in their water right permits 
in combination with the No Potter Valley Project (Cumulative 1 Scenario), Ukiah 
Amendment of Water Right Permit 12952 (Cumulative 2 Scenario), UWMP Future 
Water Rights Application with the SWRCB (Cumulative 3 Scenario), and the 
combined Cumulative 1, 2 and 3 scenarios (Cumulative 4 Scenario). (Cumulatively 
Significant and Unavoidable) 

As described in Chapter 4.10, “Public Services and Utilities,” under Impact 4.10-1, there are at 
least 68 water right permits (5 public agencies/utilities and 63 private individuals/companies) 
that authorize diversions of water from the Russian River and that contain minimum bypass flow 
terms. Because of these terms, the changes in minimum instream flow requirements under the 
Proposed Project could result in lower instream flows that would adversely affect when holders 
of these permits could divert water from the Russian River, which would be a significant and 
unavoidable impact. 

The Proposed Project and the Cumulative 1, 2, 3 and 4 scenarios would reduce minimum 
instream flows in the Russian River. These changes in minimum instream flows could potentially 
impact when public and private water right permit holders may divert water from the Russian 
River if flows drop below the minimum required bypass flow amounts (see Impact 5.10.1 in 
Chapter 5.10, Public Services and Utilities). The severity of such impacts would depend on the 
frequency of such flows, the terms in each water right permit and each permit’s authorized 
season of diversion. The season for which there is the highest potential for impact is from May 
to October, when instream flows in the Russian River transition from being dependent on 
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unimpaired stream flows to flows that occur with a managed-flow system that relies on releases 
from Lake Mendocino and Lake Sonoma to maintain required minimum instream flows. 

The water right permit for River Estates Mutual Water Company has minimum bypass flow 
terms that would not be impacted under any of the four cumulative scenarios and will not be 
discussed further.  

Cumulative 1 Scenario (Proposed Project & No Potter Valley Project) 
Concurrent implementation of the Proposed Project and the No Potter Valley Project 
(Cumulative 1 Scenario) may adversely impact the ability of public and private water right permit 
holders with minimum bypass flow terms to divert during their permitted seasons of diversion. 
The No PVP scenario decreases inflows into Lake Mendocino, resulting in drier Upper Russian 
River flow schedules, which reduce the minimum instream flows. Under the Cumulative 1 
Scenario, the times when public water right permit holders may divert water would decrease 
when compared to the Proposed Project as follows:  50 percent less for East Sanel Irrigation 
District, 16 percent less for Rains Creek Water District, 10 percent less for OCSD, and 16 
percent less for Palomino Lakes. Private holders of water right permits with minimum bypass 
flow terms could be impacted compared to the Proposed Project through a reduction in the 
number of days available for diversions. This impact could occur year-round but would mainly 
occur during the peak months of June through October when changes in diversions could be 
restricted by up to 100 percent (diversions would not be authorized at any time in that month) 
over the Proposed Project. 

Cumulative 2 Scenario (Proposed Project and Ukiah Amendment of Water Right Permit 12952) 
Concurrent implementation of the Proposed Project and the City of Ukiah’s water right amended 
permit (Cumulative 2 Scenario) may adversely impact when public and private water right permit 
holders with minimum bypass flow terms may divert water during their permitted seasons of 
diversion. This scenario includes potential increases in river diversions by extending the 
beneficial-use deadline in water rights Permit 12952. Under the Cumulative 2 Scenario, the 
times when public water right permit holders may divert water would decrease when compared 
to the Proposed Project as follows:  22 percent less for East Sanel Irrigation District, 8 percent 
less for Rains Creek Water District, 1 percent less for OCSD, and 8 percent less for Palomino 
Lakes. Private holders of water right permits with minimum bypass flow terms could be 
impacted compared to the Proposed Project through a reduction in the number of days available 
for diversions. This impact could occur year-round, but would mainly occur during the peak 
months of June through October when changes in diversions could be restricted by up to 42 
percent over the Proposed Project. 

Cumulative 3 Scenario (Proposed Project & UWMP Future Water Rights Application with the 
SWRCB) 
Concurrent implementation of the Proposed Project and the 2015 Urban Water Management 
Plan – Future Water Rights Application with the SWRCB (Cumulative 3 Scenario) may 
adversely impact when public and private water right permit holders with minimum bypass flow 
terms may divert water during their permitted seasons of diversion. Under the Cumulative 3 
Scenario, an additional 1,000 acre-feet per year would be diverted from the Russian River. 
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Cumulative 3 Scenario could decrease when public and private water right permit holders may 
divert water when compared to the Proposed Project as follows:  7 percent less for East Sanel 
Irrigation District, 3 percent less for Rains Creek Water District, 1 percent less for OCSD, and 3 
percent less for Palomino Lakes. Private holders of water right permits with minimum bypass 
flow terms could be impacted compared to the Proposed Project through reductions in the 
numbers of days available for diversions. This impact could occur from April through December, 
but would mainly occur during the peak months of July through November when changes in 
diversions could be restricted by up to 26 percent over the Proposed Project. Cumulative 3 
Scenario would have the lowest potential impact on water right diversions of the four cumulative 
scenarios. 

Cumulative 4 Scenario (Proposed Project & No Pottery Valley Project, Ukiah Amendment of 
Water Right Permit 12952 and UWMP Future Water Rights Application with the SWRCB) 
Concurrent implementation of the Proposed Project and the Cumulative 1, 2, and 3 scenarios 
(Cumulative 4 Scenario) may adversely impact when public and private water right permit 
holders with minimum bypass flow terms may divert water during their permitted seasons of 
diversion. Cumulative 4 Scenario would have the severest impacts, compared to the Cumulative 
1, 2 and 3 scenarios. Under the Cumulative 4 Scenario, when public water right permit holders 
may divert water would decrease when compared to the Proposed Project as follows:  56 
percent less for East Sanel Irrigation District, 18 percent less for Rains Creek Water District, 11 
percent less for OCSD, and 18 percent less for Palomino Lakes. Private holders of water right 
permits with minimum bypass flow terms could be impacted compared to the Proposed Project 
through reductions in the numbers of days available for diversions. This impact could occur 
year-round, but would mainly occur during the peak months of June through November when 
changes in diversions could be restricted by more than 100 percent (diversions would not be 
authorized at any time in that month) over the Proposed Project. Due to the additive effects of 
Cumulative 4 Scenario, this scenario has the greatest potential impact on water rights 
diversions. 

Because of the terms in some water right permits, the changes in minimum instream flow 
requirements under all of the cumulative scenarios (1, 2, 3, and 4) could result in lower instream 
flows that would adversely affect when holders of these permits could divert water from the 
Russian River. Cumulative 1 and 4 scenarios contain the No PVP scenario, which would 
substantially decrease the inflow into Lake Mendocino causing drier flow schedules, that would 
result in greater impacts than Cumulative 2 and 3 scenarios. Water right permits are issued by 
the SWRCB and terms, including minimum bypass flow terms like those discussed above, are 
enforced by the SWRCB. The Water Agency has no legal authority to amend the terms of water 
right permits that have such minimum bypass flow terms, and CEQA Guidelines Section 
15126.4(a)(5) therefore is applicable. It provides that, under such circumstances, mitigation 
“need not be proposed or analyzed.” This impact would be cumulatively significant and 
unavoidable and cannot be mitigated by the Water Agency. 
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.

CHAPTER 6 Other Statutory 
Requirements 
This chapter contains other sections required by the California Environmental Quality Act 
(CEQA) and Guidelines that evaluate the potential growth-inducing impacts, significant 
irreversible and irretrievable impacts, and the significant and unavoidable impacts of the Fish 
Habitat Flows and Water Rights Project (Proposed Project). 

6.1 Growth-Inducing Impacts and Secondary Effects 
of Growth 

6.1.1 CEQA Requirements 
CEQA requires that an Environmental Impact Report (EIR) address growth-inducing impacts of 
a project [PRC Section 21100(b)(5)].  Specifically, the CEQA Guidelines [CCR Section 
15126.2(d)] direct an EIR to: 

“Discuss the ways in which a proposed project could foster economic or population 
growth, or the construction of additional housing, either directly or indirectly, in the 
surrounding environment. Included in this are projects which would remove obstacles to 
population growth (a major expansion of a wastewater treatment plant might, for 
example, allow for more construction in service areas). Increases in the population may 
tax existing community service facilities, requiring construction of new facilities that could 
cause significant environmental effects. Also discuss the characteristic of some projects 
which may encourage and facilitate other activities that could significantly affect the 
environment, either individually or cumulatively. It must not be assumed that growth in 
any area is necessarily beneficial, detrimental, or of little significance to the 
environment.” 

6.1.2 Approach to Direct and Indirect Growth-Inducement 
Analysis 
A project can have direct and/or indirect growth-inducement potential. Direct growth would result 
if a project involved construction of new housing, which would facilitate increased population in 
an area. Indirect growth inducement would occur, for instance, if implementing a project resulted 
in any of the following: 

	 substantial new permanent employment opportunities (e.g., commercial and industrial
enterprises, or government operations);

	 substantial short-term employment opportunities (e.g., construction employment) that
indirectly stimulates the need for additional housing and services to support the new
temporary employment demand; and/or
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	 removal of an obstacle to additional growth and development, such as eliminating a 
constraint on a required public utility or service (e.g., construction of a major sewer line 
with excess capacity through an undeveloped area). 

Local land use plans (e.g., General Plans) provide land use development patterns and growth 
policies that allow the planned and orderly expansion of urban development supported by 
adequate urban public services, such as water supply, roadway infrastructure, sewer service, 
and solid waste service. A project that would induce unplanned growth (i.e., conflict with the 
local land use plans) could indirectly cause additional adverse environmental impacts and other 
public services impacts not previously envisioned. Thus, to assess whether a project with the 
potential to induce growth would result in adverse secondary effects beyond what is anticipated 
by local jurisdictions, it is important to assess the degree to which the growth associated with a 
project would or would not be consistent with applicable land use plans. 

If the analysis conducted for the environmental impact report (EIR) results in a determination 
that a project is growth-inducing, the next question is whether that growth may cause adverse 
effects on the environment. Environmental effects resulting from induced growth fit the CEQA 
definition of “indirect” effects in Section 15358(a)(2) of the State CEQA Guidelines. These 
indirect or secondary effects of growth may result in significant environmental impacts. CEQA 
does not require that the EIR speculate about the precise location and site-specific 
characteristics of potential significant, indirect effects caused by induced growth, but a good-
faith effort is required to disclose what is feasible to assess. As examples, potential secondary 
effects of growth could include conversion of open space to developed uses, increased demand 
on community and public services and infrastructure, increased traffic and noise, degradation of 
air and water quality, or degradation or loss of native vegetation and wildlife habitat. 

The decision to approve a project that may result from induced growth is the subject of a 
separate review process by the lead agency with approval authority. Because the decision to 
allow growth is subject to separate discretionary decision making, and such decision making is 
subject to CEQA, the analysis of growth-inducing effects is not intended to determine site-
specific environmental impacts and specific mitigation for the potentially induced growth. Rather, 
the discussion is intended to disclose the potential for environmental effects to occur more 
generally, such that decision makers are aware that indirect environmental effects are a 
possibility, if growth-inducing projects are approved. The determinations of whether impacts do 
occur, their significance, and the ability to mitigate them are appropriately left to consideration 
by the agency responsible for approving the projects. 

6.1.3 Growth-Inducing Impacts of the Proposed Project 
The Proposed Project would involve modification of minimum instream flow requirements in the 
Russian River watershed in Mendocino County and Sonoma County, California. The Proposed 
Project would occur at Lake Mendocino and Lake Sonoma, in and along the Russian River 
downstream of Coyote Valley Dam to the Pacific Ocean, in and along Dry Creek downstream of 
Warm Springs Dam, and in the Water Agency’s and its contractors’ service areas in Sonoma 
and Marin counties. As described in Chapters 2, “Introduction,” and 3, “Background and Project 
Description,” the Water Agency is following the mandates in the Russian River Biological 
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Opinion to implement a series of actions to modify existing water supply activities to mitigate or 
eliminate the effects of ongoing Water Agency operations on endangered Central California 
Coast Coho salmon and threatened Central California Coast steelhead in the region. 

The Fish Flow Project is one of these actions, with the objective to manage Lake Mendocino 
and Lake Sonoma water supply releases to provide minimum instream flows that will improve 
habitat for threatened and endangered fish species, and to update the Water Agency’s existing 
water rights to reflect current conditions. The new minimum instream flow requirements 
proposed by the Proposed Project were developed to meet the requirements of the Russian 
River Biological Opinion to improve habitat for threatened and endangered salmonid species. 
The proposed changes modify the minimum instream flow requirements, but do not increase 
water supply availability. 

Direct Growth-Inducing Effects 
The Proposed Project involves modification of water release schedules from existing dams for 
the benefit of threatened and endangered salmon speices and would not include the 
construction of housing units. Thus, there would be no direct growth-inducing effects associated 
with the Proposed Project. 

Indirect Growth-Inducing Effects 
As discussed above, indirect growth-inducing effects of a project could result from substantial 
new permanent employment, substantial short-term employment opportunities, and/or removal 
of an obstacle to additional growth and development. The Proposed Project would not result in 
substantial new permanent or temporary employment opportunities. The Proposed Project 
would affect minimum instream flows in the Russian River Watershed, which is used as a water 
supply system in Sonoma, Mendocino, and Marin counties. Thus, this discussion below 
considers if the Proposed Project would remove any existing water supply constraints that limit 
development such that new, unplanned growth could occur. 

Water Supply Operations 
Implementation of the Proposed Project would change the hydrologic index and minimum 
instream flow requirements included in the Water Agency’s water right permits for releases from 
Lake Mendocino and Lake Sonoma. In Lake Mendocino, this would increase storage primarily 
from July to October during the juvenile salmon rearing season and in Lake Sonoma, it would 
maintain similar monthly water storage levels (see Tables 4.1-42 and 4.1-42 and Figures 4.8-9 
and 4.8-10). An increase in storage at Lake Mendocino would allow for improved water supply 
reliability during dry years, because more water would be available to manage; and, if the 
deadline for completing beneficial use of the water right provided in permits is approved, 
continue the availability of this existing water supply into the future (see Section 3.6.4, “Water 
Right Permit Updates” for more information). While water storage quantities and released flows 
during the course of a water year would be different under the Proposed Project compared to 
the Baseline Conditions, the amount of water stored for diversion and re-diversion under the 
Water Agency’s water right permits would not change because they are limited by the terms of 
the permits, and also, because storage and releases are controlled by other factors in the 
watershed, such as in-watershed rainfall and reservoir inflow, as well as flood management 
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operations at Lake Mendocino by the U.S. Army Corps of Engineers (USACE) That is, there 
would not be an increase in water availability at diversion points associated with the Russian 
River or Dry Creek, because of the modified hydrologic index and minimum instream flow 
schedules of the Proposed Project operations and no unplanned growth-inducing effects would 
occur. 

Water Rights and Operation of Existing Points of Diversion 
Within the Water Agency’s existing service area, places of use, and points of diversion, 
customers and land use agencies develop and adopt long-term planning documents, such as 
Urban Water Management Plans (UWMP) and general plans within their jurisdiction. The Water 
Agency’s 2015 UWMP concludes that additional water supply projects could be needed to meet 
projected future demands (see Section 3.6.4, Other Requested Changes to Water Right 
Permits). An additional 117 acre-feet could be needed by 2035 and 988 acre-feet could be 
needed by 2040. Additional approaches to increase water supply could include applying for 
additional water right permits or petitioning to modify terms of existing water right permits, new 
water supply diversion facilities, and new transmission system projects to convey additional 
volumes of water. The current limit for diversion and re-diversion of water specified by the 
Water Agency’s existing water rights permits is 75,000 AFY.  The potential need to increase this 
75,000 AFY limit and the potential need for future infrastructure projects will be reevaluated in 
the Water Agency’s 2020 UWMP and in each subsequent UWMP as necessary. 

The water supply limit in the Water Agency’s permits has been recognized in the planning for 
the Water Agency’s water contractors and customers in its service area.  The Proposed Project 
would not change the water supply limit in the water rights permits for existing diversions, 
provide infrastructure for delivering water, nor create a new source or additional volume of water 
supply available to the Water Agency’s contractors and customers in its service area.  The 
Proposed Project would improve the reliability of its current supply. 

The Water Agency’s 2015 UWMP considers instream flow constraints and obligations 
associated with the Proposed Project (i.e., the National Marine Fisheries Service Biological 
Opinion on the Russian River minimum instream flow requirements). Implementation of the 
Proposed Project would not change the total amount of water available for municipal purposes, 
because it would only modify the existing hydrologic index and minimum instream flow 
schedules and does not alter the water supply limit in the Water Agency’s water right permits.  
The Proposed Project would continue to support planned growth in the communities served by 
the Water Agency in accordance with the approved local land use plans of the cities and 
counties. Impacts of planned growth have been disclosed in the EIRs for the applicable general 
plans, community plans, and specific plans. 

Because the Proposed Project would not increase the 75,000 AFY limit specified in the Water 
Agency’s existing water right permits, the Proposed Project would not support growth beyond 
planned levels or in areas not planned for development by the appropriate land use agencies. 
Therefore, the Proposed Project would not have an indirect growth-inducing impact due to 
removal of a constraint on development for existing diversions. 
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Added Points of Diversion 
As described in Chapter 3, “Background and Project Description”, the Proposed Project would 
add the existing Occidental Community Services District (CSD) well and Town of Windsor wells 
as points of diversion and re-diversion to the authorized points of diversion in the Water 
Agency’s water right permits.  These are existing points of diversion and re-diversion, not new 
points of diversion and re-diversion.  

The existing water supply agreements with Occidental CSD and Town of Windsor require the 
Water Agency to file petitions with the State Water Resources Control Board (SWRCB) for 
changes to the Water Agency’s water right permits that would allow these Russian River 
customers to divert water from the Russian River at specific points of diversion under the Water 
Agency’s permits. The Water Agency petitioned the SWRCB to authorize the addition of the 
Occidental CSD and Town of Windsor points of diversion in October 2002 and May 2004, 
respectively. Both petitions are still pending before the SWRCB. 

The potential impacts of land-use changes that would use water from the added diversions have 
been addressed in local planning and CEQA documents prepared by the Town of Windsor and 
Occidental CSD for the original construction of these wells. The Occidental CSD prepared an 
Initial Study and Mitigated Negative Declaration for its point of diversion and associated 
construction on April 12, 2002 (Pacific Municipal Consultants 2002). The Town of Windsor 
prepared two CEQA documents: Mitigated Negative Declaration, Russian River Water Supply 
Facility Improvements: Well 10 and Emergency Generator (approved April 11, 2011) (Brelje and 
Race Engineers 2001); and Mitigated Negative Declaration, Russian River Water Supply Facility 
Improvements: Well 11 (approved March 17, 2004) (Brelje and Race Engineers 2004). 

Implementation of the Proposed Project would allow the Water Agency to continue to provide 
water to support planned growth in the communities served by the Water Agency in accordance 
with the approved local land use plans of the cities and counties, including the provisions of the 
Proposed Project for the added points of diversion serving the Town of Windsor and Occidental 
CSD. The Proposed Project would not increase total water supply in the Russian River 
watershed and would not support growth beyond what has been planned by local communities. 
The Town of Windsor’s existing points of diversion have already been constructed. The 
Proposed Project would allow the Town of Windsor to report diversions made at these locations 
under the Water Agency’s permits in times when water is unavailable under its own water rights.  
Therefore, the Proposed Project would not remove a water supply constraint for the community 
serviced by the Town of Windsor and would not be growth-inducing.  According to the Sonoma 
County General Plan 2020, “there is not an adequate supply for fire flow and very little capacity 
for new hook-ups. The major problem appears to be infrastructure, not available water supply” 
(PRMD 2006). The Occidental CSD relies on an agreement with Camp Meeker Parks and 
Recreation Department for water supply. The Proposed Project would improve reliability of 
existing water supply but does not add additional supply for Occidental CSD. Implementation of 
the Proposed Project would not remove a water supply constraint for the community served by 
the Occidental CSD and, therefore, would not be growth-inducing. The Proposed Project would 
not increase water supply, such that it could induce unplanned growth. 
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6.2 Irreversible Environmental Changes and 
Irretrievable Commitments 

6.2.1 CEQA Requirements 
Section 15126.2 of the CEQA Guidelines states that an EIR should discuss significant 
irreversible environmental changes which would be caused from the implementation of a 
Proposed Project or any irreversible damage from any environmental accidents associated with 
the Proposed Project. The EIR should also evaluate any irretrievable commitments of 
resources, which are those that cause either direct or indirect use of natural resources such that 
the resources cannot be restored or returned to their original condition. For example, the 
extirpation of a species from an area is an irreversible commitment. 

6.2.2 Overview of Potential for Irreversible Environmental 
Changes and Irretrievable Resource Commitments 
Types of impacts generally considered to be an irretrievable or irreversible commitment of 
resources or change in the environment include consumption of non-renewable fuels and 
natural materials, such as like fossil fuels, natural gas, minerals, or the permanent commitment 
of important land resources (such as conversion of open space or agricultural land). As 
described in Chapter 3.0, “Background and Project Description,” the Proposed Project would not 
involve any construction activities or the consumption of natural resources. No conversion of 
land uses would occur.  Therefore, the Proposed Project would not result in an irreversible 
environmental change nor the irretrievable commitment of natural resources to manage water 
supply releases to provide minimum instream flows that improve habitat for threatened and 
endangered fish, while updating the Water Agency’s existing water rights to reflect current 
conditions. In addition, the Proposed Project Project would not affect the availability of these 
resources for other needs within the region. 

The Proposed Project is directly intended to improve habitat for threatened and endangered 
fish. Without habitat improvement efforts, as well as other ongoing efforts in the region to 
support these species, the region could see a continued decline or extirpation of these species 
from the region. The loss or extirpation of a species from an area would be an irreversible 
commitment of a resource. 

Energy Conservation 
Appendix F of the CEQA Guidelines addresses energy conservation. Conserving energy 
involves the wise and efficient use of energy, and may be generally summarized by the 
following goals: 

1. decreasing overall per capita energy consumption; 
2. decreasing reliance on fossil fuels, such as coal, natural gas and oil; and 
3. increasing reliance on renewable energy sources. 
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The Proposed Project involves modifying minimum instream flows in the Russian River and Dry 
Creek to improve aquatic habitat conditions for anadromous fish. The Proposed Project would 
not include any construction activities, result in a change to groundwater pumping requirements 
(which, if it were needed, would consume energy), or influence the level of recreational activity 
on the affected surface waters. Thus, the Proposed Project would not affect the rate at which 
fuels are consumed to maintain minumim instream flows in the Russian River watershed, tourist 
and recreation visitation to the region, or per capita energy consumption. 

As dicussed under Impact 4.8-2, power production at Coyote Valley Dam would be reduced 
from April through September under the Proposed Project, but would be increased during 
October through February. Average annual power production would be reduced by 
approximately 11 percent (or 8,705 MWh). This reduction represents approximately 1 percent of 
the City of Ukiah’s annual electricity demands. The City of Ukiah is subject to helping achieve 
the State’s Renewable Portfolio Standard (RPS) for electrical energy generation, and currently 
exceeds its requirements. In addition, the City of Ukiah is a member of the Northern California 
Power Agency, a California Joint Action Agency of locally-owned electric utilities that provides a 
mix of geothermal, hydroelectric, and natural gas-fueled electricity generation that help its 
members achieve California’s RPS standard. Thus, the decrease in electricity generation at 
Coyote Valley Dam would not be sufficient to inhibit the City of Ukiah’s ability to continue to 
meet its RPS requirements, nor would it require the City to substantially increase reliance on 
fossil fuels. Because existing energy conservation strategies and reliance on renewable energy 
sources would not be substantially altered by the project, impacts on energy conservation would 
be less than significant and wasteful use of energy would not occur. 
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CHAPTER 7 Alternatives 
7.1 Introduction 
The California Environmental Quality Act (CEQA) requires that an Environmental Impact Report 
(EIR) describe and evaluate a range of reasonable alternatives to a project or to the location of 
a project, which would feasibly attain most of the basic project objectives and avoid or 
substantially lessen significant project impacts. This chapter describes the development of the 
project alternatives, presents the project alternatives, evaluates the alternatives for consistency 
with stated project objectives, and summarizes and compares the environmental impacts and 
economic feasibility of the alternatives, in order to make recommendations on the 
environmentally superior alternative. 

The CEQA Guidelines set forth the following criteria for selecting alternatives: 

1. 	 “. . . [T]he discussion of alternatives shall focus on alternatives to the project or its
location which are capable of avoiding or substantially lessening any significant
effects of the project, even if these alternatives would impede to some degree the
attainment of the project objectives, or would be more costly.” Section 15126.6(b)

2. 	 “The range of potential alternatives shall include those that could feasibly accomplish
most of the basic purposes of the project and could avoid or substantially lessen one
or more of the significant effects.” Section 15126.6(c)

3. 	 “The specific alternative of ‘no project’ shall also be evaluated along with its impacts.”
Section 15126.6(e)(1)

4. 	 “The alternatives shall be limited to ones that would avoid or substantially lessen any
of the significant effects of the project. Of those alternatives, the EIR need examine
in detail only the ones that the lead agency determines could meet most of the basic
objectives of the project. The range of feasible alternatives shall be selected and
discussed in a manner to foster meaningful public participation and informed
decision making.” Section 15126.6(f)

To determine the alternatives to be considered in the EIR, the project’s objectives and potential 
significant effects should be included in the evaluation. 

7.2 Selection of Alternatives 

7.2.1 Attainment of Project Objectives 
As described above, the ability of an alternative to attain most of the basic objectives of the 
project must be considered (CEQA Guidelines Section 15126[a]).  As described in Chapter 3, 
“Background and Project Description,” the objectives of the Fish Habitat Flows and Water Right 
Project (Fish Flow Project) are to manage Lake Mendocino and Lake Sonoma water supply 
releases to provide instream flows that will improve habitat for threatened and endangered fish 
species, and to update the Water Agency’s existing water rights to reflect current conditions. 
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The new minimum instream flow requirements proposed by the Fish Flow Project were 
developed to meet the requirements of the Russian River Biological Opinion (described below) 
to improve habitat for threatened and endangered salmonid species. 

As described in Chapter 3, “Background and Project Description,” the National Marine Fisheries 
Service (NMFS) issued its Russian River Biological Opinion on September 24, 2008 (NMFS, 
2008). The California Department of Fish and Wildlife (CDFW) issued a consistency 
determination on November 9, 2009, finding that the NMFS’ Russian River Biological Opinion 
was consistent with the requirements of the CESA and adopting the measures identified in the 
Russian River Biological Opinion. 

NMFS concluded that the continued operations of Coyote Valley Dam and Warm Springs Dam 
by the United States Army Corps of Engineers (USACE) and the Water Agency in a manner 
similar to recent historic practices are likely to jeopardize and adversely modify critical habitat 
for endangered Central California Coast coho salmon and threatened Central California Coast 
steelhead. To avoid jeopardizing these listed species, the Russian River Biological Opinion 
includes a recommended set of actions for the Water Agency’s operations evaluated in the 
Russian River Biological Opinion, including reducing minimum instream flow requirements in the 
Russian River and Dry Creek.  The Russian River Biological Opinion recommended species 
changes in minimum instream flow requirements during Normal hydrologic years on the Upper 
Russian River, Lower Russian River, and Dry Creek, and during Dry hydrologic years on Dry 
Creek. These recommendations are described in Chapter 3, “Background and Project 
Description,” and in this chapter. 

As described in Chapter 3, “Background and Project Description,” the State Water Resources 
Control Board (SWRCB)’s Decision 1610 approved a hydrologic index for the Russian River 
watershed, which defines a hydrologic condition based on cumulative inflow into Lake Pillsbury 
in the Eel River watershed beginning on October 1 of each year. Thresholds of cumulative Lake 
Pillsbury inflow are defined for the first of each month from January 1 to June 1 to determine the 
hydrologic condition in the Russian River watershed.  The Decision 1610 Hydrologic Index 
includes three water supply hydrologic conditions: Normal, Dry, and Critical. These conditions 
are each used to determine a corresponding schedule of minimum instream flow requirements 
for the Upper Russian River, the Lower Russian River, and Dry Creek. 

In 2002, 2004, 2007, and 2009, water storage levels in Lake Mendocino declined to low levels. 
In 2002, the Decision 1610 Hydrologic Index designated the water year as a “dry” year, and thus 
authorized reductions in the minimum instream flow requirements, but this was not the case in 
2004, 2007 or 2009. In those years, the Water Agency petitioned for and the SWRCB approved 
temporary urgency changes to Water Agency water right permits to temporarily reduce the 
minimum instream flow requirements, to preserve Lake Mendocino water storage and to 
maintain a reliable water supply. Low water storage levels in Lake Mendocino during these 
years were due to lack of rainfall and, in 2007 and 2009, were also due to lower inflows into the 
East Fork Russian River from PG&E’s PVP, resulting from the 2004 changes in the FERC 
license for the PVP. 
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Because of the changes in operation of PG&E’s PVP since 2006, and consequent reductions in 
PG&E’s PVP diversions from the Eel River into the Russian River, the relationship between Eel 
River hydrologic conditions and Russian River hydrologic conditions has changed and it is no 
longer reasonable to use cumulative Lake Pillsbury inflows to determine the water-year type 
(Normal, Dry, or Critical) that governs Russian River and Dry Creek minimum instream flow 
requirements. It would better reflect local hydrologic conditions if the water-year type for 
Russian River minimum instream flow requirements were based on conditions in the Russian 
River watershed rather than on conditions in the Eel River watershed. 

7.2.2 Alternatives Considered During the Screening Process 
This EIR describes and evaluates a reasonable range of alternatives in accordance with CEQA 
Guidelines Section 15126(a).  Because the range of alternatives considered must meet most of 
the basic objectives of the project, alternatives evaluated were limited to management of water 
supply releases from Lake Mendocino and Lake Sonoma to meet minimum instream flow 
requirements in the Russian River and Dry Creek.  Selecting another location for project 
alternatives would not be feasible. 

Minimum Instream Flows 
Alternatives evaluated using the screening process included those identified in the Russian 
River Biological Opinion, by Water Agency staff and in comments provided by regulatory 
agencies, public agencies and members of the public in response to the Notice of Preparation 
(NOP) of Environmental Impact Report (EIR) issued for the Fish Flow Project in 2010. The 
Water Agency screened 21 minimum instream flow alternatives and 7 combined hydrologic 
index and minimum instream flow requirement alternatives.  The alternatives screening process 
consisted of several rounds of evaluation using screening criteria described below. All minimum 
instream flow requirement alternatives considered are listed on Table 7-1. 

The minimum instream flow requirement alternatives included No Project 1, No Project 2, and 
the minimum instream flows recommended in the Russian River Biological Opinion.  The No 
Project 1 minimum instream flow alternative included the minimum instream flow requirements 
in the Water Agency’s water right permits established by the SWRCB’s Decision 1610 (Decision 
1610 minimum instream flow requirements). 

The No Project 2 minimum instream flow alternative included the temporary instream flows 
recommended in the Russian River Biological Opinion.  The Russian River Biological Opinion 
requires annual Water Agency petitions for temporary changes to minimum instream flow 
requirements for the mainstem Russian River, but not to the requirements for Dry Creek.  These 
minimum instream flow changes are as follows: under Normal conditions from May 1 to October 
15: 125 cubic feet per second (cfs) in the Upper Russian River and 70 cfs in the Lower Russian 
River. The Russian River Biological Opinion did not provide recommended temporary changes 
to minimum instream flows for Dry or Critical conditions, so these are the same as the minimum 
instream flow requirements included in the Water Agency’s water right permits. 
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Table 7-1. Minimum Instream Flow Requirement Alternatives Evaluated in Screening Process for 
the Upper Russian River, Lower Russian River, and Dry Creek. Monthly values are in cubic feet 
per second (cfs). Gray cells indicate no value for that condition and month. 

Water 
Supply 
Condition 

Flow 
Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 

Oct 
1-15 

Oct 
16-
31 Nov Dec 

UPPER RUSSIAN RIVER 

Normal 

NP1 150 150 150 185 185 185 185 185 150 150 150 150 150 
NP2 150 150 150 185 125 125 125 125 125 125 150 150 150 
BO 150 150 150 185 185 125 125 125 125 125 125 150 150 
F1 150 150 150 185 185 110 110 110 110 110 110 150 150 
F2 125 125 125 125 125 125 125 125 125 125 125 125 125 
F3 150 150 150 150 150 150 150 150 150 150 150 150 150 
F4 125 125 125 125 125 110 110 110 110 110 110 125 125 
F5 150 150 150 150 150 110 110 110 110 110 110 150 150 
F6 150 150 150 185 185 125 125 125 125 125 125 150 150 
F7 150 150 150 185 185 125 125 125 125 125 125 150 150 
F8 125 125 125 125 125 110 110 110 110 110 110 125 125 
F9 125 125 125 125 125 110 110 110 110 110 110 125 125 
F10 125 125 125 125 125 125 125 125 125 125 125 125 125 
F11 125 125 125 125 125 125 125 125 125 125 125 125 125 
F12 125 125 125 125 125 125 125 125 125 125 125 125 125 
F13 125 125 125 90 90 90 90 90 90 90 125 125 125 
F14 125 125 125 90 90 90 90 90 90 90 125 125 125 
F15 150 150 150 150 105 105 105 105 105 105 150 150 150 
F16 150 150 150 150 90 90 90 90 90 90 150 150 150 
F17 150 150 150 150 100 100 100 100 100 100 150 150 150 
F18 105 105 105 105 105 105 105 105 105 105 105 105 105 

Dry 
Spring 1 

NP1 150 150 150 150 150 150 150 150 
NP2 125 125 125 125 125 150 150 150 
BO 125 125 125 125 125 125 150 150 
F1 110 110 110 110 110 110 125 125 
F2 125 125 125 125 125 125 125 125 
F3 150 150 150 150 150 150 150 150 
F4 110 110 110 110 110 110 125 125 
F5 110 110 110 110 110 110 150 150 
F6 125 125 125 125 125 125 150 150 
F7 125 125 125 125 125 125 150 150 
F8 110 110 110 110 110 110 125 125 
F9 110 110 110 110 110 110 125 125 
F10 125 125 125 125 125 125 125 125 
F11 125 125 125 125 125 125 125 125 
F12 125 125 125 125 125 125 125 125 
F13 90 90 90 90 90 125 125 125 
F14 90 90 90 90 90 125 125 125 
F15 105 105 105 105 105 150 150 150 
F16 90 90 90 90 90 150 150 150 
F17 100 100 100 100 100 150 150 150 
F18 105 105 105 105 105 105 105 105 
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Table 7-1 (continued). 

Water 
Supply 
Condition 

Flow 
Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 

Oct 
1-15 

Oct 
16-
31 Nov Dec 

UPPER RUSSIAN RIVER 

Dry 
Spring 2 

NP1 75 75 75 75 
NP2 75 75 75 75 
BO 75 75 75 75 
F1 75 75 75 75 
F2 75 75 75 75 
F3 75 75 75 75 
F4 75 75 75 75 
F5 75 75 75 75 
F6 75 75 75 75 
F7 75 75 75 75 
F8 75 75 75 75 
F9 75 75 75 75 
F10 75 75 75 75 
F11 75 75 75 75 
F12 75 75 75 75 
F13 75 75 75 75 
F14 75 75 75 75 
F15 105 125 125 125 
F16 90 100 100 100 
F17 100 100 100 100 
F18 100 100 100 100 

Dry 
Spring 3 

NP1 75 75 75 75 75 75 75 75 
NP2 75 75 75 75 75 75 75 75 
BO 75 75 75 75 75 75 75 75 
F1 75 75 75 75 75 75 75 75 
F2 75 75 75 75 75 75 75 75 
F3 75 75 75 75 75 75 75 75 
F4 75 75 75 75 75 75 75 75 
F5 75 75 75 75 75 75 75 75 
F6 75 75 75 75 75 75 75 75 
F7 75 75 75 75 75 75 75 75 
F8 75 75 75 75 75 75 75 75 
F9 75 75 75 75 75 75 75 75 
F10 75 75 75 75 75 75 75 75 
F11 75 75 75 75 75 75 75 75 
F12 75 75 75 75 75 75 75 75 
F13 75 75 75 75 75 75 75 75 
F14 75 75 75 75 75 75 75 75 
F15 75 75 75 75 75 125 125 125 
F16 70 70 70 70 70 100 100 100 
F17 80 80 80 80 80 100 100 100 
F18 65 65 65 65 65 100 100 100 
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Table 7-1 (continued). 


Water 
Supply 
Condition 

Flow 
Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 

Oct 
1-15 

Oct 
16-
31 Nov Dec 

UPPER RUSSIAN RIVER 

Dry 

NP1 75 75 75 75 75 75 75 75 75 75 75 75 75 
NP2 75 75 75 75 75 75 75 75 75 75 75 75 75 
BO 75 75 75 75 75 75 75 75 75 75 75 75 75 
F1 75 75 75 75 75 75 75 75 75 75 75 75 75 
F2 75 75 75 75 75 75 75 75 75 75 75 75 75 
F3 75 75 75 75 75 75 75 75 75 75 75 75 75 
F4 75 75 75 75 75 75 75 75 75 75 75 75 75 
F5 75 75 75 75 75 75 75 75 75 75 75 75 75 
F6 75 75 75 75 75 75 75 75 75 75 75 75 75 
F7 75 75 75 75 75 75 75 75 75 75 75 75 75 
F8 75 75 75 75 75 75 75 75 75 75 75 75 75 
F9 75 75 75 75 75 75 75 75 75 75 75 75 75 
F10 75 75 75 75 75 75 75 75 75 75 75 75 75 
F11 75 75 75 75 75 75 75 75 75 75 75 75 75 
F12 75 75 75 75 75 75 75 75 75 75 75 75 75 
F13 75 75 75 75 75 75 75 75 75 75 75 75 75 
F14 75 75 75 75 75 75 75 75 75 75 75 75 75 
F15 125 125 125 75 75 75 75 75 75 75 125 125 125 
F16 100 100 100 100 70 70 70 70 70 70 100 100 100 
F17 100 100 100 100 80 80 80 80 80 80 100 100 100 
F18 100 100 100 100 65 65 65 65 65 65 100 100 100 

Critical 

NP1 25 25 25 25 25 25 25 25 25 25 25 25 25 
NP2 25 25 25 25 25 25 25 25 25 25 25 25 25 
BO 25 25 25 25 25 25 25 25 25 25 25 25 25 
F1 25 25 25 25 25 25 25 25 25 25 25 25 25 
F2 25 25 25 25 25 25 25 25 25 25 25 25 25 
F3 25 25 25 25 25 25 25 25 25 25 25 25 25 
F4 25 25 25 25 25 25 25 25 25 25 25 25 25 
F5 25 25 25 25 25 25 25 25 25 25 25 25 25 
F6 25 25 25 25 25 25 25 25 25 25 25 25 25 
F7 25 25 25 25 25 25 25 25 25 25 25 25 25 
F8 25 25 25 25 25 25 25 25 25 25 25 25 25 
F9 25 25 25 25 25 25 25 25 25 25 25 25 25 
F10 25 25 25 25 25 25 25 25 25 25 25 25 25 
F11 25 25 25 25 25 25 25 25 25 25 25 25 25 
F12 25 25 25 25 25 25 25 25 25 25 25 25 25 
F13 25 25 25 25 25 25 25 25 25 25 25 25 25 
F14 25 25 25 25 25 25 25 25 25 25 25 25 25 
F15 40 40 40 40 40 40 40 40 40 40 40 40 40 
F16 30 30 30 30 30 30 30 30 30 30 30 30 30 
F17 30 30 30 30 30 30 30 30 30 30 30 30 30 
F18 25 25 25 25 25 25 25 25 25 25 25 25 25 
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Table 7-1 (continued). 

Water 
Supply 
Condition 

Flow 
Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 

Oct 
1-15 

Oct 
16-
31 Nov Dec 

LOWER RUSSIAN RIVER 

Normal 

NP1 125 125 125 125 125 125 125 125 125 125 125 125 125 
NP2 125 125 125 125 70 70 70 70 70 70 125 125 125 
BO 70 70 70 70 70 70 70 70 70 70 70 70 70 
F1 70 70 70 70 70 70 70 70 70 70 70 70 70 
F2 70 70 70 70 70 70 70 70 70 70 70 70 70 
F3 70 70 70 70 70 70 70 70 70 70 70 70 70 
F4 70 70 70 70 70 70 70 70 70 70 70 70 70 
F5 70 70 70 70 70 70 70 70 70 70 70 70 70 
F6 85 85 85 85 85 85 85 85 85 85 85 85 85 
F7 100 100 100 100 100 100 100 100 100 100 100 100 100 
F8 85 85 85 85 85 85 85 85 85 85 85 85 85 
F9 100 100 100 100 100 100 100 100 100 100 100 100 100 
F10 85 85 85 85 85 85 85 85 85 85 85 85 85 
F11 70 70 70 70 70 70 70 70 70 70 70 70 70 
F12 85 85 85 85 85 85 85 85 85 85 85 85 85 
F13 70 70 70 70 70 70 70 70 70 70 70 70 70 
F14 70 70 70 70 70 70 70 70 70 70 70 70 70 
F15 125 125 125 125 85 85 85 85 85 85 125 125 125 
F16 150 150 150 150 85 85 85 85 85 85 150 150 150 
F17 150 150 150 150 100 100 100 100 100 100 150 150 150 
F18 135 135 135 70 70 70 70 70 70 70 135 135 135 

Dry 

NP1 85 85 85 85 85 85 85 85 85 85 85 85 85 
NP2 85 85 85 85 70 70 70 70 70 70 85 85 85 
BO 70 70 70 70 70 70 70 70 70 70 70 70 70 
F1 70 70 70 70 70 70 70 70 70 70 70 70 70 
F2 70 70 70 70 70 70 70 70 70 70 70 70 70 
F3 70 70 70 70 70 70 70 70 70 70 70 70 70 
F4 70 70 70 70 70 70 70 70 70 70 70 70 70 
F5 70 70 70 70 70 70 70 70 70 70 70 70 70 
F6 70 70 70 70 70 70 70 70 70 70 70 70 70 
F7 70 70 70 70 70 70 70 70 70 70 70 70 70 
F8 70 70 70 70 70 70 70 70 70 70 70 70 70 
F9 70 70 70 70 70 70 70 70 70 70 70 70 70 
F10 70 70 70 70 70 70 70 70 70 70 70 70 70 
F11 70 70 70 70 70 70 70 70 70 70 70 70 70 
F12 70 70 70 70 70 70 70 70 70 70 70 70 70 
F13 70 70 70 70 70 70 70 70 70 70 70 70 70 
F14 70 70 70 70 70 70 70 70 70 70 70 70 70 
F15 125 125 125 125 85 85 85 85 85 85 125 125 125 
F16 150 150 150 150 85 85 85 85 85 85 150 150 150 
F17 150 150 150 150 85 85 85 85 85 85 150 150 150 
F18 135 135 135 70 70 70 70 70 70 70 135 135 135 
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Table 7-1 (continued). 


Water 
Supply 
Condition 

Flow 
Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 

Oct 
1-15 

Oct 
16-
31 Nov Dec 

LOWER RUSSIAN RIVER 

Critical 

NP1 35 35 35 35 35 35 35 35 35 35 35 35 35 
NP2 35 35 35 35 35 35 35 35 35 35 35 35 35 
BO 35 35 35 35 35 35 35 35 35 35 35 35 35 
F1 35 35 35 35 35 35 35 35 35 35 35 35 35 
F2 35 35 35 35 35 35 35 35 35 35 35 35 35 
F3 35 35 35 35 35 35 35 35 35 35 35 35 35 
F4 35 35 35 35 35 35 35 35 35 35 35 35 35 
F5 35 35 35 35 35 35 35 35 35 35 35 35 35 
F6 35 35 35 35 35 35 35 35 35 35 35 35 35 
F7 35 35 35 35 35 35 35 35 35 35 35 35 35 
F8 35 35 35 35 35 35 35 35 35 35 35 35 35 
F9 35 35 35 35 35 35 35 35 35 35 35 35 35 
F10 35 35 35 35 35 35 35 35 35 35 35 35 35 
F11 35 35 35 35 35 35 35 35 35 35 35 35 35 
F12 35 35 35 35 35 35 35 35 35 35 35 35 35 
F13 35 35 35 35 35 35 35 35 35 35 35 35 35 
F14 35 35 35 35 35 35 35 35 35 35 35 35 35 
F15 50 50 50 50 50 50 50 50 50 50 50 50 50 
F16 35 35 35 35 35 35 35 35 35 35 35 35 35 
F17 35 35 35 35 35 35 35 35 35 35 35 35 35 
F18 35 35 35 35 35 35 35 35 35 35 35 35 35 

DRY CREEK 

Normal 

NP1 75 75 75 75 80 80 80 80 80 80 80 105 105 
NP2 75 75 75 75 80 80 80 80 80 80 80 105 105 
BO 75 75 75 75 40 40 40 40 40 40 40 105 105 
F1 75 75 75 75 40 40 40 40 40 40 40 105 105 
F2 75 75 75 75 40 40 40 40 40 40 40 105 105 
F3 75 75 75 75 40 40 40 40 40 40 40 105 105 
F4 75 75 75 75 40 40 40 40 40 40 40 105 105 
F5 75 75 75 75 40 40 40 40 40 40 40 105 105 
F6 75 75 75 75 40 40 40 40 40 40 40 105 105 
F7 75 75 75 75 40 40 40 40 40 40 40 105 105 
F8 75 75 75 75 40 40 40 40 40 40 40 105 105 
F9 75 75 75 75 40 40 40 40 40 40 40 105 105 
F10 75 75 75 75 40 40 40 40 40 40 40 105 105 
F11 75 75 75 75 50 50 50 50 50 50 105 105 105 
F12 75 75 75 75 50 50 50 50 50 50 105 105 105 
F13 75 75 75 75 40 40 40 40 40 40 40 105 105 
F14 - F18 75 75 75 75 50 50 50 50 50 50 105 105 105 
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Table 7-1 (continued). 

Water 
Supply 
Condition 

Flow 
Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 

Oct 
1-15 

Oct 
16-
31 Nov Dec 

LOWER RUSSIAN RIVER 

Dry 

NP1 75 75 75 25 25 25 25 25 25 25 25 75 75 
NP2 75 75 75 25 25 25 25 25 25 25 25 75 75 
BO 75 75 75 25 25 25 25 25 25 25 25 75 75 
F1 75 75 75 25 25 25 25 25 25 25 25 75 75 
F2 75 75 75 25 25 25 25 25 25 25 25 75 75 
F3 75 75 75 25 25 25 25 25 25 25 25 75 75 
F4 75 75 75 25 25 25 25 25 25 25 25 75 75 
F5 75 75 75 25 25 25 25 25 25 25 25 75 75 
F6 75 75 75 25 25 25 25 25 25 25 25 75 75 
F7 75 75 75 25 25 25 25 25 25 25 25 75 75 
F8 75 75 75 25 25 25 25 25 25 25 25 75 75 
F9 75 75 75 25 25 25 25 25 25 25 25 75 75 
F10 75 75 75 25 25 25 25 25 25 25 25 75 75 
F11 75 75 75 75 50 50 50 50 50 50 75 75 75 
F12 75 75 75 75 50 50 50 50 50 50 75 75 75 
F13 75 75 75 25 25 25 25 25 25 25 25 75 75 
F14 - F18 75 75 75 75 50 50 50 50 50 50 75 75 75 

Critical 

NP1 75 75 75 25 25 25 25 25 25 25 25 75 75 
NP2 75 75 75 25 25 25 25 25 25 25 25 75 75 
BO 75 75 75 25 25 25 25 25 25 25 25 75 75 
F1 75 75 75 25 25 25 25 25 25 25 25 75 75 
F2 75 75 75 25 25 25 25 25 25 25 25 75 75 
F3 75 75 75 25 25 25 25 25 25 25 25 75 75 
F4 75 75 75 25 25 25 25 25 25 25 25 75 75 
F5 75 75 75 25 25 25 25 25 25 25 25 75 75 
F6 75 75 75 25 25 25 25 25 25 25 25 75 75 
F7 75 75 75 25 25 25 25 25 25 25 25 75 75 
F8 75 75 75 25 25 25 25 25 25 25 25 75 75 
F9 75 75 75 25 25 25 25 25 25 25 25 75 75 
F10 75 75 75 25 25 25 25 25 25 25 25 75 75 
F11 75 75 75 75 50 50 50 50 50 50 75 75 75 
F12 75 75 75 75 50 50 50 50 50 50 75 75 75 
F13 75 75 75 25 25 25 25 25 25 25 25 75 75 
F14 - F18 75 75 75 75 50 50 50 50 50 50 75 75 75 
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The Russian River Biological Opinion minimum instream flow requirement alternative included 
the following in Normal hydrologic conditions: Upper Russian River (125 cfs), Lower Russian 
River (70 cfs), and Dry Creek (40 cfs) as recommended in the Biological Opinion.  In Dry 
hydrologic conditions, the alternative included a 70 cfs minimum instream flow requirement in 
the Lower Russian River. The Russian River Biological Opinion did not provide recommended 
permanent changes to minimum instream flows for Dry conditions in the Upper Russian River 
and Lower Russian River, or Critical conditions for all three reaches, so the minimum instream 
flow requirements are the same as those included in the Water Agency’s water right permits. 

Hydrologic Index 
The report, “Development of the Russian River Hydrologic Index for the Fish Habitat Flows and 
Water Rights Project” describes the process of developing the proposed Russian River 
Hydrologic Index (Appendix G).  The Water Agency convened a technical advisory group to aid 
in the development and evaluation of hydrologic index alternatives. The group consisted of 
representatives from state and federal agencies and consultants to the Water Agency. The 
involved federal agencies included: 1) National Oceanic and Atmospheric Administration 
(NOAA) National Weather Service; 2) NOAA Hydrometeorology Testbed; 3) United States 
Geological Survey (USGS); and 4) United States Army Corps of Engineers (USACE). California 
State agencies included: 1) California Department of Water Resources; and 2) University of 
California at Berkeley. Consultants included Alan Lily from Barkiewicz, Kronick and Shanahan, 
P.C. and Steve Grinnell. Staff from USACE Hydrologic Engineering Center (HEC) acted as the 
technical lead. The technical advisory group met to review and provide input on the technical 
analysis being completed by HEC with support from the Water Agency. Based on discussions 
and analysis, the technical advisory group concluded that the hydrologic index established by 
the SWRCB’s Decision 1610 and included in the Water Agency’s water right permits (Decision 
1610 Hydrologic Index) no longer accurately reflected the water supply condition of the Russian 
River system and that a new index should be developed to replace it. 

During the technical advisory group process, HEC and the Water Agency analyzed a number of 
hydrologic index alternatives including: 

• 	 Lake Mendocino Cumulative Inflow; 
• 	 Lake Mendocino Storage;  
• 	 Separate Hydrologic Indices; 

o	 Upper Russian River based on Lake Mendocino cumulative inflow  
o	 Lower Russian River based on Lake Sonoma storage  

• 	 Water Balance Index that incorporated long-range flow forecast from the NOAA 
California Nevada River Forecast Center and a simple water balance model to 
forecast available water and set the hydrologic condition. 

HEC also investigated variations to other components of the hydrologic index, such as the 
frequency of evaluation (monthly, semi-monthly, and weekly) and the number of minimum 
instream flow schedules. Three schedules as used by the existing Decision 1610 Hydrologic 
Index and additional schedules were reviewed to provide smaller incremental changes to the 
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minimum instream flow requirements. HEC completed a report that summarized their analysis 
and findings (HEC, 2012). 

Building off of the analysis completed by HEC and recommendations from the technical 
advisory group, the Water Agency completed further evaluation of hydrologic index alternatives. 
Results of this evaluation determined that a hydrologic index that incorporates Lake Mendocino 
cumulative inflow and storage provides significant improvements in water supply reliability while 
also providing stable flow regimes for reaches downstream of Lake Mendocino and Lake 
Sonoma. This index, known as the Russian River Hydrologic Index, was selected as the 
preferred hydrologic index.  See Appendix G for further details regarding the development of the 
proposed Russian River Hydrologic Index. 

7.2.3 Alternatives Screening Process 
The purpose of the alternatives screening process was to evaluate alternatives for selection of a 
proposed project to be evaluated in the Fish Flow Project EIR.  As stated above, the objectives 
of the Fish Flow Project are to manage Lake Mendocino and Lake Sonoma water supply 
releases to provide instream flows that will improve habitat for threatened and endangered fish 
species, and to update the Water Agency’s existing water rights to reflect current conditions.  
From this objective, the Water Agency developed several screening criteria to measure the 
potential of each alternative to meet this objective. 

The screening process involved multiple phases of screening using the screening criteria. First, 
all minimum instream flow requirement alternatives were evaluated individually using criteria for 
initial screening.  The purpose of this initial screening was to evaluate if the minimum instream 
flow requirement alternative could achieve most of the Fish Flow Project’s basic objective to 
improve habitat conditions for threatened and endangered fish species. The alternatives 
evaluated in the initial screening were modeled with the Decision 1610 Hydrologic Index. The 
minimum instream flow requirement alternatives that best met most of the basic objective to 
improve habitat conditions for threatened and endangered fish species were then evaluated in 
combination with the Russian River Hydrologic Index. 

In the second phase of the screening analysis, the minimum instream flow requirement 
alternatives that moved forward from the initial screening were then combined with the Russian 
River Hydrologic Index. The Russian River Hydrologic Indexuses five minimum instream flow 
schedules, which differs from the Decision 1610 Hydrologic Index, which has three minimum 
instream flow schedules. Each minimum instream flow alternative evaluated in the initial phase 
was modified to incorporate five schedules of minimum instream flows. These combined 
alternatives were evaluated against the initial screening criteria to determine the alternative that 
best met the objective to improve habitat conditions for threatened and endangered fish 
species, as well as operational feasibility criteria to ensure that minimum instream flows would 
be reliably maintained and that the hydrologic index and minimum instream flow requirements 
maximized the occurrence of instream flow conditions favored for salmonid habitat and other 
beneficial uses.  The advantages and disadvantages of these remaining alternatives were 
carefully weighed with respect to CEQA’s criteria for selecting alternatives, compliance with the 
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Russian River Biological Opinion, maintaining other beneficial uses, and meeting the project 
objectives to form the proposed project. 

7.2.4 Alternatives Screening Criteria 

Minimum Instream Flow Requirements 
As stated previously, the objectives of the Fish Flow Project are to manage Lake Mendocino 
and Lake Sonoma water supply releases to provide instream flows that will improve habitat for 
threatened and endangered fish species, and to update the Water Agency’s existing water 
rights to reflect current conditions. 

To comply with the requirements of the Russian River Biological Opinion and to meet the Fish 
Flow Project’s objectives, the Water Agency developed screening criteria. To meet this criterion, 
the minimum instream flow requirement alternative had to achieve two specific results: 

1. 	 the alternative should increase the quality of available rearing habitat in the Upper 
Russian River and Dry Creek for juvenile salmonids during the rearing season from 
June to September; and 

2. 	 the alternative should maximize the preservation of cold water available in Lake 
Mendocino to support the peak of the fall-run Chinook salmon migration and 
spawning habitat from mid-October to mid-November. 

Rearing Habitat 
The first criteria, Rearing Habitat, included a number of categories based on habitat benefits for 
juvenile salmonids to review the potential for each minimum instream flow alternative to meet 
the project objectives. Each of these categories were evaluated at modeling junctions (some of 
which are associated with USGS stream gages) in the Upper Russian River (“Forks” or the 
confluence of the Russian River and East Fork Russian River, Hopland gage, and Cloverdale 
gage) or Dry Creek (Dry Creek at Lambert Bridge and at the mouth of Dry Creek gage) from 
June to September.  The three categories were: 

1. 	 Increase in Total Weighted Usable Area: Using the Russian River River 2D 
evaluation of juvenile steelhead rearing habitat in the Russian River upstream of 
Cloverdale (Sonoma County Water Agency, 2016), this category evaluated the 
potential change in total weighted usable area for rearing habitat.  Weighted usable 
area (WUA) is an expression of estimated depths and velocities within sections of a 
river that meet habitat suitability indices. 

2. 	 Increase in Riffle Velocity Weighted Usable Area: Using the Russian River River 2D 
evaluation of juvenile steelhead rearing habitat in the Russian River upstream of 
Cloverdale (Sonoma County Water Agency, 2016), this category evaluated the 
potential change in suitable velocity WUA (excluding depth and cover suitability) for 
juvenile salmonids rearing habitat at riffles. 
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3. 	 Increase in Riffle Velocity Weighted Usable Area as Percent of Wetted Area: Using 
the Russian River River 2D evaluation of juvenile steelhead rearing habitat in the 
Russian River upstream of Cloverdale (Sonoma County Water Agency, 2016), this 
category evaluated the potential change in suitable velocity WUA (excluding depth 
and cover suitability) for juvenile steelhead rearing habitat at riffles as a percent of 
the wetted area of the river channel. Since a decrease in minimum instream flow 
requirements could result in a change in the wetted area of some parts of the river 
channel, depending on river geomorphology, it is important to consider both metrics. 

4. 	 Increase in the Number of Days that Water Temperatures are less than 68 degrees 
Fahrenheit:  This category evaluated suitable rearing habitat temperatures for 
juvenile salmonids in the Russian River upstream of Cloverdale and in Dry Creek to 
ensure an increase in the number of days that water temperatures were less than 68 
degrees Fahrenheit (degrees F). 

Spawning Habitat 
The second criteria, Spawning Habitat, included a number of categories based on habitat 
benefits for fall-run Chinook salmon to review the potential for each minimum instream flow 
alternative to meet the project objectives. Each of these categories were evaluated at modeling 
junctions in the Upper Russian River (“Forks” or the confluence of the Russian River and East 
Fork Russian River, Hopland gage, and Cloverdale gage), Dry Creek (Dry Creek at Lambert 
Bridge and at the mouth of Dry Creek gage), or the Lower Russian River (Guerneville gage at 
Hacienda bridge) from October 16 to November 15 to coincide with the typical peak of the adult 
fall-run Chinook salmon migration in the Russian River.  The three categories were: 

1. 	 Increase in the Number of Days Instream Flow is above 105 cubic feet per second: 
This category evaluated suitable passage flows of 105 cubic feet per second (cfs) or 
above in the Upper Russian River at Hopland, Cloverdale, and Healdsburg for adult 
Chinook salmon migration into the Upper Russian River. 

2. 	 Increase in the Number of Days Instream Flow is above 135 cfs: This category 
evaluated suitable passage flows of 135 cfs or above in the Lower Russian River at 
the Guerneville gage for adult Chinook salmon migration into the Lower Russian 
River and Dry Creek. 

3. 	 Decrease in Temperature: This category evaluated overall water temperature in the 
Upper Russian River at the Forks, Hopland, Cloverdale, and Dry Creek at Warm 
Springs Dam, Lambert Bridge, and the mouth of Dry Creek to ensure the alternative 
did not result in an increase in water temperatures. 

Flow Reliability 
The third criteria, Flow Reliability, included a single category to evaluate reliable conditions to 
maintain minimum instream flows in the Upper Russian River at the Cloverdale gage.  Lake 
Mendocino has minimal capacity for carry-over storage and this criteria evaluates whether an 
alternative can reliably maintain the minimum instream flow requirements to the Cloverdale 
gage for the entire model simulation period (1910-2013). 
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1. 	 Decrease in Days Flow is less than 25 cfs: This category evaluated reliable flow 
conditions, which reflected that water in storage in Lake Mendocino would be 
available to maintain minimum instream flows of at least 25 cfs in the Upper Russian 
River. 

Combined Minimum Instream Flow Requirements and Hydrologic 
Index 
In the second phase of the screening analysis, the minimum instream flow requirement 
alternatives that moved forward from the initial screening were then combined with the Russian 
River Hydrologic Index. These combined alternatives were evaluated against the initial 
screening criteria described above (Rearing Habitat, Spawning Habitat, Flow Reliability) plus an 
additional hydrologic index criteria (described below) to determine the alternative that best met 
the objective to improve habitat conditions for threatened and endangered fish species, as well 
as operational feasibility criteria to ensure that minimum instream flows would be reliably 
maintained and that the hydrologic index and minimum instream flow requirements maximized 
the occurrence of instream flow conditions favored for salmonid habitat and other beneficial 
uses. 

To ensure that the combined hydrologic index and minimum instream flow alternatives best 
maximized the occurrence of instream flows favored for salmonid habitat and beneficial uses, 
the following criteria was used: 

1. 	 Decrease in Dry Hydrologic Condition Days (Flow Schedules 3, 4, and 5): This 
category evaluated the Russian River Hydrologic Index’s 5 flow schedules in the 
Upper Russian River and Lower Russian River to ensure that the combined 
hydrologic index and minimum instream flow alternative maximized the occurrence of 
instream flows favored for salmonid habitat and beneficial uses (Schedules 1 and 2). 

7.2.5 Alternatives Not Considered Further 

Minimum Instream Flow Requirement Alternatives 
Fourteen of 21 flow alternatives discussed above were removed from further consideration after 
the initial screening process, and will not be discussed further in this chapter.  These 
alternatives generally did not meet screening criteria for suitable passage flows in the Lower 
Russian River for adult Chinook salmon migration into the Lower Russian River and Dry Creek.  
Some of these alternatives also resulted in declines in the number of days that temperatures 
were less than 68 degrees F in Dry Creek.  The minimum instream flow alternatives that were 
removed from further consideration were F1, F2, F4 through F10, F12, F13, F14, F16, and F17 
(Table 7-1).  Although the F15 minimum instream flow alternative had the smallest improvement 
in flow reliability, it was carried forward to provide a Lower Russian River minimum instream 
flow above the 70 cfs recommended in the Russian River Biological Opinion for the second 
phase of screening. 
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Combined Hydrologic Index and Minimum Instream Flow Requirement 
Alternatives 
Seven of the 21 minimum instream flow requirement alternatives evaluated were carried forward 
to the combined hydrologic index and minimum instream flow requirement screening 
alternatives.  These minimum instream flow requirement alternatives were No Project 1, No 
Project 2, Russian River Biological Opinion, F3, F11, F15, and F18 (Table 7-1). 

The screened minimum instream flow alternatives were combined with the Russian River 
Hydrologic Indexby modifying each minimum instream flow alternative to incorporate five 
schedules of minimum instream flows implemented with the preferred hydrologic index (Table 7-
2). These combined alternatives were evaluated against the initial screening criteria to 
determine the alternative that best met the objective to improve habitat conditions for threatened 
and endangered fish species, as well as operational feasibility criteria to ensure that minimum 
instream flows would be reliably maintained and that the hydrologic index and minimum 
instream flow requirements maximized the occurrence of instream flow conditions favored for 
salmonid habitat and other beneficial uses.  The combined preferred hydrologic index and F18 
minimum instream flow alternative best met most of the project objectives by maintaining lower 
rearing habitat velocities, water temperatures, and dissolved oxygen in the Upper Russian 
River, improving flow reliability, while also maintaining passage for adult Chinook salmon 
migration in the fall and was selected as the Proposed Project. 

7.3 Alternatives Analysis 
The discussion of alternatives does not need to be exhaustive.  The key issue is whether a 
reasonable range of alternatives is considered that could feasibly accomplish most of the basic 
project objectives and could avoid or substantially reduce its significant environmental impacts.  
Thus, the EIR provides decision-makers and the public with the feasible alternatives available to 
reduce or avoid those substantial adverse effects that would result from the Proposed Project. 

The alternatives are analyzed in this chapter for their ability to meet the project objectives 
(described in Section 7.2.1), potential to result in environmental impacts, and their relative 
merits and drawbacks in comparison to the Proposed Project.  Impacts for each alternative are 
based on the Standards of Significance and Methodology outlined in each sub-chapter of 
Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures.”  The environmental 
impacts of the alternatives were evaluated in the same resource categories as the Proposed 
Project: Hydrology; Water Quality; Fisheries Resources; Vegetation and Wildlife; Recreation; 
Energy; Greenhouse Gases and Climate Change; Cultural Resources; and Aesthetics.  

The impacts of each alternative were compared to the impacts of the Proposed Project.  Impact 
assessment for the alternatives focuses on the impacts of the Proposed Project that would 
change, for better or worse, as a result of implementing the alternative instead of the Proposed 
Project. Impacts that would remain the same for an alternative as they would for the Proposed 
Project are not discussed. 

A summary of the results of the evaluation of alternatives is presented in Table 7-A. 
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Table 7-2. Combined Hydrologic Index and Minimum Instream Flow Requirement Alternatives 
with five Flow Schedules. Monthly values are in cubic feet per second (cfs). 

Flow 
Schedule 

Flow 
Alternative 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
1-
15 

Oct 
16-
31 

Nov Dec 

UPPER RUSSIAN RIVER 

1 

BO 150 150 150 185 185 125 125 125 125 125 125 150 150 
NP1 150 150 150 185 185 185 185 185 150 150 150 150 150 
NP2 150 150 150 185 125 125 125 125 125 125 150 150 150 
F3 150 150 150 150 150 150 150 150 150 150 150 150 150 
F11 125 125 125 125 125 125 125 125 125 125 125 125 125 
F15 150 150 150 150 105 105 105 105 105 105 150 150 150 

F18 105 105 105 105 105 105 105 105 105 105 105 105 105 

2 

BO 115 115 115 130 130 100 100 100 100 100 100 115 115 
NP1 115 115 115 130 130 130 130 130 115 115 115 115 115 
NP2 115 115 115 130 100 100 100 100 100 100 115 115 115 
F3 115 115 115 115 115 115 115 115 115 115 115 115 115 
F11 100 100 100 100 100 100 100 100 100 100 100 100 100 
F15 135 135 135 135 85 85 85 85 85 85 135 135 135 
F18 105 105 105 105 85 85 85 85 85 85 105 105 105 

3 

BO 75 75 75 75 75 75 75 75 75 75 75 75 75 
NP1 75 75 75 75 75 75 75 75 75 75 75 75 75 
NP2 75 75 75 75 75 75 75 75 75 75 75 75 75 
F3 75 75 75 75 75 75 75 75 75 75 75 75 75 
F11 75 75 75 75 75 75 75 75 75 75 75 75 75 
F15 125 125 125 125 75 75 75 75 75 75 125 125 125 
F18 100 100 100 100 65 65 65 65 65 65 100 100 100 

4 

BO 50 50 50 50 50 50 50 50 50 50 50 50 50 
NP1 50 50 50 50 50 50 50 50 50 50 50 50 50 
NP2 50 50 50 50 50 50 50 50 50 50 50 50 50 
F3 50 50 50 50 50 50 50 50 50 50 50 50 50 
F11 50 50 50 50 50 50 50 50 50 50 50 50 50 
F15 75 75 75 75 50 50 50 50 50 50 75 75 75 
F18 70 70 70 70 45 45 45 45 45 45 45 70 70 

5 

BO 25 25 25 25 25 25 25 25 25 25 25 25 25 
NP1 25 25 25 25 25 25 25 25 25 25 25 25 25 
NP2 25 25 25 25 25 25 25 25 25 25 25 25 25 
F3 25 25 25 25 25 25 25 25 25 25 25 25 25 
F11 25 25 25 25 25 25 25 25 25 25 25 25 25 
F15 25 25 25 25 25 25 25 25 25 25 25 25 25 
F18 25 25 25 25 25 25 25 25 25 25 25 25 25 
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Table 7-2 (continued). 

Flow 
Schedule 

Flow 
Alternative 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
1-
15 

Oct 
16-
31 

Nov Dec 

LOWER RUSSIAN RIVER 

1 

BO 70 70 70 70 70 70 70 70 70 70 70 70 70 
NP1 125 125 125 125 125 125 125 125 125 125 125 125 125 
NP2 125 125 125 125 70 70 70 70 70 70 125 125 125 
F3 70 70 70 70 70 70 70 70 70 70 70 70 70 
F11 70 70 70 70 70 70 70 70 70 70 70 70 70 
F15 125 125 125 125 85 85 85 85 85 85 125 125 125 
F18 135 135 135 135 70 70 70 70 70 70 135 135 135 

2 

BO 70 70 70 70 70 70 70 70 70 70 70 70 70 
NP1 105 105 105 105 105 105 105 105 105 105 105 105 105 
NP2 105 105 105 105 70 70 70 70 70 70 105 105 105 
F3 70 70 70 70 70 70 70 70 70 70 70 70 70 
F11 70 70 70 70 70 70 70 70 70 70 70 70 70 
F15 125 125 125 125 85 85 85 85 85 85 125 125 125 
F18 135 135 135 135 70 70 70 70 70 70 135 135 135 

3 

BO 70 70 70 70 70 70 70 70 70 70 70 70 70 
NP1 85 85 85 85 85 85 85 85 85 85 85 85 85 
NP2 85 85 85 85 70 70 70 70 70 70 85 85 85 
F3 70 70 70 70 70 70 70 70 70 70 70 70 70 
F11 70 70 70 70 70 70 70 70 70 70 70 70 70 
F15 125 125 125 125 85 85 85 85 85 85 125 125 125 
F18 135 135 135 135 70 70 70 70 70 70 135 135 135 

4 

BO 50 50 50 50 50 50 50 50 50 50 50 50 50 
NP1 60 60 60 60 60 60 60 60 60 60 60 60 60 
NP2 60 60 60 60 60 60 60 60 60 60 60 60 60 
F3 50 50 50 50 50 50 50 50 50 50 50 50 50 
F11 50 50 50 50 50 50 50 50 50 50 50 50 50 
F15 85 85 85 85 65 65 65 65 65 65 85 85 85 
F18 85 85 85 85 50 50 50 50 50 50 85 85 85 

5 

BO 35 35 35 35 35 35 35 35 35 35 35 35 35 
NP1 35 35 35 35 35 35 35 35 35 35 35 35 35 
NP2 35 35 35 35 35 35 35 35 35 35 35 35 35 
F3 35 35 35 35 35 35 35 35 35 35 35 35 35 
F11 35 35 35 35 35 35 35 35 35 35 35 35 35 
F15 50 50 50 50 50 50 50 50 50 50 50 50 50 
F18 35 35 35 35 35 35 35 35 35 35 35 35 35 
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Table 7-2 (continued). 


Flow 
Schedule 

Flow 
Alternative 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
1-
15 

Oct 
16-
31 

Nov Dec 

DRY CREEK 

1 

BO 75 75 75 75 40 40 40 40 40 40 40 105 105 
NP1 75 75 75 75 80 80 80 80 80 80 80 105 105 
NP2 75 75 75 75 80 80 80 80 80 80 80 105 105 
F3 75 75 75 75 40 40 40 40 40 40 40 105 105 
F11 75 75 75 75 50 50 50 50 50 50 105 105 105 
F15 75 75 75 75 50 50 50 50 50 50 105 105 105 
F18 75 75 75 75 50 50 50 50 50 50 105 105 105 

2 

BO 75 75 75 75 40 40 40 40 40 40 40 105 105 
NP1 75 75 75 50 50 50 50 50 50 50 50 90 90 
NP2 75 75 75 50 50 50 50 50 50 50 50 90 90 
F3 75 75 75 75 40 40 40 40 40 40 40 105 105 
F11 75 75 75 75 50 50 50 50 50 50 105 105 105 
F15 75 75 75 75 50 50 50 50 50 50 105 105 105 
F18 75 75 75 75 50 50 50 50 50 50 105 105 105 

3 

BO 75 75 75 75 25 25 25 25 25 25 25 75 75 
NP1 75 75 75 25 25 25 25 25 25 25 25 75 75 
NP2 75 75 75 25 25 25 25 25 25 25 25 75 75 
F3 75 75 75 75 25 25 25 25 25 25 25 75 75 
F11 75 75 75 50 50 50 50 50 50 50 75 75 75 
F15 75 75 75 50 50 50 50 50 50 50 75 75 75 
F18 75 75 75 50 50 50 50 50 50 50 75 75 75 

4 

BO 75 75 75 75 25 25 25 25 25 25 25 75 75 
NP1 75 75 75 75 25 25 25 25 25 25 25 75 75 
NP2 75 75 75 75 25 25 25 25 25 25 25 75 75 
F3 75 75 75 75 25 25 25 25 25 25 25 75 75 
F11 75 75 75 50 50 50 50 50 50 50 75 75 75 
F15 75 75 75 50 50 50 50 50 50 50 75 75 75 
F18 75 75 75 50 50 50 50 50 50 50 75 75 75 

5 

BO 75 75 75 75 25 25 25 25 25 25 25 75 75 
NP1 75 75 75 25 25 25 25 25 25 25 25 75 75 
NP2 75 75 75 25 25 25 25 25 25 25 25 75 75 
F3 75 75 75 75 25 25 25 25 25 25 25 75 75 
F11 75 75 75 50 50 50 50 50 50 50 75 75 75 
F15 75 75 75 50 50 50 50 50 50 50 75 75 75 
F18 75 75 75 50 50 50 50 50 50 50 75 75 75 
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7.3.1. Summary of Proposed Project Impacts 
Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures,” and its sub-chapters, 
discloses the project-specific environmental impacts of the project. Based on the analysis 
presented in Chapter 4, implementation of the Proposed Project would result in the following 
beneficial and significant and unavoidable impacts: 

Beneficial 
1. 	 Changes in minimum instream flow could benefit the quantity of rearing habitat for 

steelhead fry in the Upper Russian River (Impact 4.3-1). 
2. 	 Changes in minimum instream flow could benefit the quantity of habitat for rearing 

Chinook salmon fry in the Upper Russian River (Impact 4.3-3). 
3. 	 Changes in minimum instream flow could benefit the quantity of habitat in the Upper 

Russian River rearing juvenile Chinook salmon (Impact 4.3-4). 
4. 	 Changes in minimum instream flow could benefit the movement of salmonids in the 

Upper Russian River (Impact 4.3-6). 
5. 	 Changes in minimum instream flow could benefit the movement of salmonids in Dry 

Creek. (Impact 4.3-8). 
6. 	 Changes in minimum instream flow could benefit the quantity of spawning habitat for 

salmonids in the Russian River (Impact 4.3-9). 
7. 	 Changes in minimum instream flow could benefit the rearing habitat for juvenile 

steelhead through elevated water temperatures in the months April through 
November in the Russian River (above Cloverdale) and in Dry Creek. (Impact 4.3-
21) 

8. 	 Changes in minimum instream flow could benefit the habitat for spawning sunfish 
through increased reservoir releases at Lake Mendocino (Impact 4.3-27). 

9. 	 Changes in minimum instream flow could benefit the habitat for spawning sunfish 
through increased reservoir releases at Lake Sonoma. (Impact 4.3-28). 

Significant and Unavoidable 
1. 	 The Fish Flow Project could contribute to inundation by seiche, tsunami, or mudflow 

(Impact 4.1-5). The Project would potentially increase water elevations in the 
Russian River Estuary during lagoon conditions when the river mouth is closed or an 
outlet channel is in place. In the very unlikely event of a tsunami of sufficient 
magnitude, the Proposed Project may result in increased risk to people and 
structures from flooding.  

2. 	 Changes in minimum instream flow requirements could result in a violation of water 
quality standards or waste discharge requirements or otherwise degrade water 
quality relating to biostimulatory substances in the Russian River (Impact 4.2-4).  
Elevated nitrogen and phosphorus concentrations that exceed United States 
Environmental Protection Agency (USEPA) criteria, along with depressed and 
supersaturated dissolved oxygen concentrations observed under Baseline 
Conditions would likely continue under the Proposed Project. 

3. 	 Changes in minimum instream flow requirements could adversely affect when water 
right permit holders may divert water from the Russian River while complying with 
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the minimum bypass flow terms in their water-right permits (Impact 4.10.1). Water 
right permits along the Russian River may have terms that restrict diversions, 
including a minimum bypass flow rate below which diversions are not authorized. 
The Proposed Project would result in lower instream flows that could adversely affect 
when holders of these permits could divert water. 

Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures,” and its sub-chapters, did 
not identify any significant, but mitigable, environmental impacts. 

7.3.2 Summary of Alternatives Evaluated 
The minimum instream flow requirement alternatives evaluated included No Project 1, No 
Project 2, and the minimum instream flows recommended in the Russian River Biological 
Opinion. 

No Project 1 Alternative 
CEQA Guidelines Section 15125.6(e)(1) requires that a no project alternative be described and 
analyzed. Evaluation of a no project alternative allows decision-makers to compare the impacts 
of approving the project with the impacts of not approving the project.  Under the No Project 1 
Alternative, the Water Agency would continue to make releases from Coyote Valley Dam and 
Warm Springs Dam to maintain the minimum instream flow requirements specified in its water 
right permits. Implementation of the Proposed Project would not proceed under the No Project 
1 Alternative and the Water Agency’s water supply operations would not be in compliance with 
the Russian River Biological Opinion. 

No Project 2 Alternative 
Under the No Project 2 Alternative, the Water Agency would continue to make releases from 
Coyote Valley Dam and Warm Springs Dam to maintain the minimum instream flow 
requirements specified in its water right permits, but would include the temporary instream flows 
changes in compliance with the Russian River Biological Opinion.  The Russian River Biological 
Opinion requires annual Water Agency petitions for temporary changes to minimum instream 
flow requirements for the mainstem Russian River, but not to the requirements for Dry Creek.  
These minimum instream flow changes are as follows: under Normal conditions from May 1 to 
October 15: 125 cfs in the Upper Russian River and 70 cfs in the Lower Russian River.  The 
Russian River Biological Opinion did not provide recommended temporary changes to minimum 
instream flows for Dry or Critical conditions, so these are the same as the minimum instream 
flow requirements included in the Water Agency’s water right permits and approved by the 
SWRCB’s Decision 1610.  As described in Chapter 3, “Background and Project Description,” the 
Water Agency has filed temporary urgency change petitions as required by the Russian River 
Biological Opinion and received temporary urgency change orders issued by the SWRCB, in 
several years since the Biological Opinion was provided by NMFS.  Under the No Project 2 
Alternative, the Water Agency’s water supply operations would comply with the Russian River 
Biological Opinion’s recommendations for temporary changes in minimum instream flows; 
however, no changes in reservoir operations through implementation of the Russian River 
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Hydrologic Index would occur. Reservoir operations would continue to follow the Decision 1610 
Hydrologic Index. 

Russian River Biological Opinion Alternative 
Under the Russian River Biological Opinion Alternative, the Water Agency would continue to 
make releases from Coyote Valley Dam and Warm Springs Dam to maintain minimum instream 
flow requirements, but minimum instream flow requirements would be as follows: in Normal 
hydrologic conditions: Upper Russian River (125 cfs), Lower Russian River (70 cfs), and Dry 
Creek (40 cfs) as recommended in the Biological Opinion.  In Dry hydrologic conditions, the 
alternative included a 70 cfs minimum instream flow requirement in the Lower Russian River.  
The Russian River Biological Opinion did not provide recommended permanent changes to 
minimum instream flows for Dry conditions in the Upper Russian River and Lower Russian 
River, or Critical conditions for all three reaches, so the minimum instream flow requirements 
are the same as those included in the Water Agency’s water right permits and approved by the 
SWRCB’s Decision 1610.  However, no changes in reservoir operations through implementation 
of the Russian River Hydrologic Index would occur.  Reservoir operations would continue to 
follow the Decision 1610 Hydrologic Index. 

7.3.3 Comparison of Alternatives 

No Project 1 Alternative 

Ability to Meet Project Objectives 
The No Project 1 Alternative assumes that the Proposed Project would not proceed to 
implementation.  That would result in the continued potential for the Water Agency’s existing 
water supply operations to jeopardize the continued existence of and critical habitat for 
steelhead and coho salmon in the Russian River and Dry Creek.  The No Project 1 Alternative 
would not manage water supply releases to improve habitat for threatened and endangered fish 
species.  The No Project 1 Alternative would also result in the Water Agency being out of 
compliance with the California and federal Endangered Species Acts by continuing to potentially 
jeopardize steelhead and coho salmon by not implementing the Reasonable and Prudent 
Alternative (RPA) for reducing minimum instream flows as identified in the Russian River 
Biological Opinion and CDFW’s Consistency Determination. Such non-compliance could result 
in the loss of the incidental take granted to the Water Agency by the Russian River Biological 
Opinion, potentially exposing the Water Agency to liability in the event its activities resulted in 
“take” of listed species. 

Environmental Effects 
The No Project 1 Alternative would result in the continuation of existing conditions within the 
Russian River and Dry Creek.  The Water Agency would continue to make releases from 
Coyote Valley Dam and Warm Springs Dam to maintain the minimum instream flow 
requirements specified in its water right permits.  These water supply operations have been 
found to be detrimental to threatened and endangered fish species and could result in the Water 
Agency being out of compliance with the Russian River Biological Opinion.  Implementation of 
the No Project 1 Alternative would not meet project objectives related to the improvement of 
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habitat for threatened and endangered fish species.  The Proposed Project’s benefits identified 
in Section 7.3.1 above would not be achieved under the No Project 1 Alternative. 
Implementation of the No Project 1 Alternative would not avoid significant and unavoidable 
impacts associated with risk of flooding from tsunami, which is an existing condition in the 
Russian River Estuary, or potential for violations of water quality standards or degradation of 
water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions.  The No Project 1 Alternative would avoid the Proposed 
Project’s significant and unavoidable impact related to changes in minimum instream flow 
requirements that could adversely affect the ability of some water right permit holders to divert 
from the Russian River. 

No Project 2 Alternative 

Ability to Meet Project Objectives 
The No Project 2 Alternative would meet some of the basic project objectives by reducing 
minimum instream flows, on a temporary, annual basis, which would allow the Water Agency to 
manage water supply releases during the rearing season to improve habitat for threatened and 
endangered fish species.  While the Water Agency would be in compliance with the Russian 
River Biological Opinion on a temporary basis, the loss of incidental take granted to the Water 
Agency by the Russian River Biological Opinion could be an issue as no permanent change to 
minimum instream flow requirements would occur. 

Environmental Effects 
The No Project 2 Alternative would result in the continuation of existing conditions within the 
Russian River and Dry Creek, except during the rearing season when minimum instream flow 
requirements would be reduced on a temporary basis.  Outside the rearing season, the Water 
Agency would continue to make releases from Coyote Valley Dam and Warm Springs Dam to 
maintain the minimum instream flow requirements specified in its water right permits.  
Implementation of the No Project 2 Alternative would meet some of the project objectives 
related to the improvement of habitat for threatened and endangered fish species.  The 
Proposed Project’s benefits identified in Section 7.3.1 above would be achieved for steelhead 
fry rearing habitat, Chinook salmon fry rearing habitat, Chinook salmon juvenile rearing habitat, 
adult passage flows in the Upper Russian River, adult passage flows into Dry Creek, improve 
the quantity of spawning habitat for salmon in the Russian River, and habitat for spawning 
sunfish in Lake Mendocino. 

Water temperatures for juvenile steelhead rearing habitat would not be affected by the No 
Project 2 Alternative in the Upper Russian River above Cloverdale or in Dry Creek, and the 
Proposed Project beneficial impact on temperatures would not be achieved.  Water surface 
elevation changes in Lake Sonoma would be nearly identical between the No Project 2 
Alternative and Baseline Conditions, and the Proposed Project beneficial impact on habitat for 
spawning sunfish would not be achieved. 

Implementation of the No Project 2 Alternative would not avoid significant and unavoidable 
impacts associated with risk of flooding from tsunami, which is an existing condition in the 
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Russian River Estuary, or potential for violations of water quality standards or degradation of 
water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions. The No Project 2 Alternative would not avoid the Proposed 
Project’s significant and unavoidable impact related to changes in minimum instream flow 
requirements that could adversely affect the ability of some water right permit holders to divert 
from the Russian River as the minimum instream flow requirements under this alternative would 
be below the minimum bypass flow terms included in many of these permits. 

Russian River Biological Opinion Alternative 

Ability to Meet Project Objectives 
The Russian River Biological Opinion Alternative would meet some of the basic objectives by 
reducing minimum instream flows in the Russian River and Dry Creek that would allow the 
Water Agency to manage water supply releases during the rearing season to improve habitat for 
threatened and endangered fish species. 

Environmental Effects 
The minimum instream flows under the Russian River Biological Opinion Alternative would be 
higher than the Proposed Project, which could result in reductions water supply stored in Lake 
Mendocino earlier in a year, reducing the availability of cold water stored in the reservoir for 
releases into the end of the rearing season and the beginning of the fall-run Chinook salmon 
migration and spawning season. 

Implementation of the Russian River Biological Opinion Alternative would not avoid significant 
and unavoidable impacts associated with risk of flooding from tsunami, which is an existing 
condition in the Russian River Estuary, or potential for violations of water quality standards or 
degradation of water quality relating to biostimulatory substances in the Russian River as these 
conditions occur under Baseline Conditions. The Russian River Biological Opinion Alternative 
would minimize the Proposed Project’s significant and unavoidable impact related to changes in 
minimum instream flow requirements that could adversely affect the ability of some water right 
permit holders to divert from the Russian River as the minimum instream flow requirements 
under this alternative are higher than under the Proposed Project. 

7.3.4 Environmentally Superior Alternative 
CEQA Guidelines Section 15126.6 suggests that an EIR should identify the “environmentally 
superior” alternative.  The lead agency is not required by CEQA to adopt an environmentally 
superior alternative that will not feasibly attain project objectives or reduce environmental 
effects. In the process of selecting the environmentally superior alternative, CEQA requires that 
a lead agency demonstrate why a project or alternative is selected.  Such demonstrationwould 
be provided in the findings adopted by the Water Agency’s Board of Directors.  In determining 
the environmentally superior alternative, the Water Agency compared the impacts of each 
alternative to the impacts of the Proposed Project. 

The CEQA Guidelines indicate that when the no project alternative is the environmentally 
superior alternative, the EIR should identify an environmentally superior alternative from among 
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the proposed action and other “action” alternatives.  Although the no project alternative is often 
perceived to be the environmentally superior alternative because it avoids the direct impacts 
associated with a proposed project, this is not necessarily the case. In this case, based on the 
discussion above, the No Project 1 Alternative is not the environmentally superior alternative.  
Implementation of the No Project 1 Alternative would not meet project objectives related to the 
improvement of habitat for threatened and endangered fish species.  The Proposed Project’s 
benefits identified in Section 7.3.1 above would not be achieved under the No Project 1 
Alternative. Implementation of the No Project 1 Alternative would not avoid significant and 
unavoidable impacts associated with risk of flooding from tsunami, which is an existing condition 
in the Russian River Estuary, or potential for violations of water quality standards or degradation 
of water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions. The No Project 1 Alternative would also result in the Water 
Agency being out of compliance with the California and federal Endangered Species Acts by 
continuing to potentially jeopardize steelhead and coho salmon by not implementing the 
Reasonable and Prudent Alternative (RPA) for reducing minimum instream flows as identified in 
the Russian River Biological Opinion. Such non-compliance could result in the loss of the 
incidental take granted to the Water Agency by the Russian River Biological Opinion, potentially 
exposing the Water Agency to liability in the event its activities resulted in “take” of listed 
species. 

With regard to the other alternatives considered, the Proposed Project is the environmentally 
superior alternative.  Both the No Project 2 and Russian River Biological Opinion alternatives 
would meet most of the basic objectives of the Fish Flow Project and would achieve some of the 
improvements to habitat for threatened and endangered fish species. Implementation of the No 
Project 2 and Russian River Biological Opinion alternatives would not avoid significant and 
unavoidable impacts associated with risk of flooding from tsunami, which is an existing condition 
in the Russian River Estuary, or potential for violations of water quality standards or degradation 
of water quality relating to biostimulatory substances in the Russian River as these conditions 
occur under Baseline Conditions. The No Project 2 Alternative would not avoid the Proposed 
Project’s significant and unavoidable impact related to changes in minimum instream flow 
requirements that could adversely affect the ability of some water right permit holders to divert 
from the Russian River, while the Russian River Biological Opinion Alternative would minimize 
this impact.  The Proposed Project would achieve the project objectives to manage Lake 
Mendocino and Lake Sonoma water supply releases to provide instream flows that will improve 
habitat for threatened and endangered fish species by achieving the most beneficial habitat 
impacts. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 7-24 



 

 
   

  
 

 

 

 

 

Alternatives 

7.4 References 
HEC. (2012). Determination of a hydrologic index for the Russian River watershed using HEC-

ResSim. Davis, California: U.S. Army Corps of Engineers Hydrologic Engineering 
Center. 

NMFS. (2008, September 24). Biological Opinion for Water Supply, Flood Control Operations, 
and Channel Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma 
County Water Agency, and the Mendocino County Russian River [...]. Endangered 
Species Act, Section 7 Consultation. Southwest Region: National Marine Fisheries 
Service. 

Sonoma County Water Agency. (2016). Russian River Fish Flow Habitat Study Technical 
Report. Santa Rosa, CA: Sonoma County Water Agency. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 7-25 



 

   
  

 

 
 

 
 

 
 

  

 
 

 

 

 

 

CHAPTER 8 List of Preparers 
This EIR was prepared by the Sonoma County Water Agency under the direction of Grant 
Davis, General Manager and Pamela Jeane, Assistant General Manager. The following 
individuals prepared the document or provided technical assistance or expertise. 

Sonoma County Water Agency 
Connie Barton, Senior Environmental Specialist 
Bryan Bei, Resource Programs Technician 
Carly Cabrera, Programs Specialist 
Shawn Chase, Senior Environmental Specialist, 
Jeff Church, Senior Environmental Specialist, 
Anne Crealock, Senior Environmental Specialist, 
David Cuneo, Senior Environmental Specialist, 
Chris Delaney, Engineer, P.E. 
Ann DuBay, Principal Programs Specialist 
Barry Dugan, Programs Specialist 
Keenan Foster, Principal Environmental Specialist 
Kent Gylfe, Principal Engineer, P.E. 
Silvia Hogan, Department Analyst 
Gregg Horton, Principal Environmental Specialist 
Jay Jasperse, Chief Engineer/ Director of Groundwater Management, P.E. 
Heather Kelley, Senior GIS Technician  
Neil Lassettre, Principal Environmental Specialist 
David Manning, Environmental Resources Manager 
Jessica Martini-Lamb, Environmental Resources Manager 
Celeste Melosh, Resource Programs Technician 
John Mendoza, Engineer, P.E. 
Katherine Robbins, Resource Programs Technician 
Dale Roberts, Principal Engineer, P.E. 
Yvette O’Keefe, Senior Environmental Specialist 
Andrea Pecharich, Environmental Specialist 
Todd Schram, Engineer, P.E. 
Don Seymour, Principal Engineer, P.E. 
Justin Smith, Senior Environmental Specialist 
Cordel Stillman, Deputy Chief Engineer, P.E. 
Rosario Williams, Office Assistant II 

Counsel 
Cory O’Donnell, Sonoma County Counsel’s Office 
Alal B. Lilly, Bartkiewicz, Kronick & Shanahan. P.C. 
Jill Golis, Attorney at Law 

Fish Habitat Flows Draft EIR 
and Water Rights Project 8-1 

.



   
  

 

   
 

 

List of Preparers 

Consultants 
Ascent Environmental, Inc .................. Energy, Greenhouse Gas Emissions and Climate Change 

Stephen Grinnell, P.E. ...... Streamflow Depletions Development, 1 in 100 Dry Year Development
	
Davids Engineering, Inc ................................................... Russian River Applied Water Estimates 

North Coast Engineering ................................................................................ Hydrologic Modeling 

Tom Origer and Associates ............................................................................. Cultural Resources 

Resource Management Associates, Inc. .................... Russian River HEC-5Q Model Devlopment
	
US Geological Survey ................. Russian River Simulated Daily Unimpaired Flows Development
	

Fish Habitat Flows Draft EIR 
and Water Rights Project 8-2 



   
   

 

 

 

 

 

 

 

  

CHAPTER 9 Bibliography 
Executive Summary 
Brelje and Race Engineers. 2001. "Russian River Water Supply Facility Improvements Well 10 

and Emergency Generators." Prepared for Town of Windsor. 

Brelje and Race Engineers. 2004. "Russian River Water Supply Facility Improvements Well 11 
Initial Study and Mitigated Negative Declaration." Prepared for Town of Windsor. 

National Marine Fisheries Service. 2008. Endangered Species Act Section 7 Consultation 
Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance Engineers conducted by USACE. Sonoma County Water Agency & The 
Mendocino County RRFCWCID in the Russian River Watershed. National Marine 
Fisheries Service, Southwest Region, Santa Rosa: National Marine Fisheries Service, 
Southwest Region, 243. 

Pacific Municipal Consultants. 2002. "Occidental CSD Water Project Connection to Camp 
Meeker System Initial Study and Mitigation Negative Declaration. SCH# 20001032053." 

Background and Project Description 
Beach, Robert F. 2002. "History of the Development of the Water Resources of the Russian 

River." Santa Rosa, California: Sonoma County Water Agency, February. 

Brelje and Race Engineers. 2001. "Russian River Water Supply Facility Improvements Well 10 
and Emergency Generators." Prepared for Town of Windsor. 

Brelje and Race Engineers. 2004. "Russian River Water Supply Facility Improvements Well 11 
Initial Study and Mitigated Negative Declaration." Prepared for Town of Windsor. 

Brown and Caldwell. 2016. "2015 Urban Water Management Plan." Rancho Cordova, 
California: Prepared for Sonoma County Water Agency, June. 

NMFS. 2008. "Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River [...]." Endangered Species Act, 
Section 7 Consultation. National Marine Fisheries Service, September 24. 

Pacific Municipal Consultants. 2002. "Occidental CSD Water Project Connection to Camp 
Meeker System Initial Study and Mitigation Negative Declaration. SCH# 20001032053." 

SCWA. 2015. "Lake Mendocino Water Supply Reliability Evaluation Report." Santa Rosa, 
California: Sonoma County Water Agency, April 30. 

SCWA. 2013. Water Supply Strategies Action Plan. Sonoma County Water Agency. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-1 

.



 

   
   

 

 

 

 
 

 

 

 

Bibliography 

SWRCB. 2013. "Estimate of the Depletion of under D-1030’s 10,000-acre-foot of Reservation 
Water of the Russian River Mainstem in Sonoma County [PDF file]." Received from 
Katherine Lee via email on May 21, 2013, January. 

—. 1974. "Order Granting for Limited Purpose Reconsideration of Board Order WR 74-30." 
State of California: State Water Resources Control Board. 

USACE. 2004. "Coyote Valley Dam and Lake Mendocino, Russian River, California, Water 
Control Diagram." Appendix I to Master Water Control Manual, Russian River Basin, 
California. U.S. Army Corps of Engineers, revised 2004, January. 

—. 1986a. "Coyote Valley Dam and Lake Mendocino, Russian River, California, Water Control 
Manual." Appendix I to Master Water Control Manual, Russian River Basin, California. 
U.S. Army Corps of Engineers, April. 

—. 1984. "Warm Springs Dam and Lake Sonoma, Dry Creek, California, Water Control 
Manual." Appendix II to Master Water Control Manual, Russian River Basin, California. U.S. 
Army Corps of Engineers, September. 

Environmental Setting, Impacts and Mitigation 
Measures 
SCWA. (1986). Petaluma River Watershed Master Drainage Plan. 2-1. Sonoma County Water 

Agency . 

SCWA. (1994, December 13). Procedures for the Implementation of the California 
Environmental Quality Act. Section 23, Jurisdiction-Wide Mitigation Monitoring Program. 
Sonoma County Water Agency. 

SCWA. (2015, April 30). Lake Mendocino Water Supply Reliability Evaluation Report. Santa 
Rosa, California: Sonoma County Water Agency. 

State Water Resources Control Board. (2014). Policy for maintaining instream flows in northern 
California coastal streams. State Water Resources Control Board Division of Water 
Rights. 

Title 14. (n.d.). California Code of Regulations. Chapter 3. Guidelines for Implementation of the 
California Environmental Quality Act. Section 15126.4. 

USACE. (1973, November). Warm Springs Dam and Lake Sonoma Project. Final Environmental 
Impact Statement. U.S. Army Corps of Engineers. 

Hydrology 
Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells—Understanding and 

managing the effects of groundwater pumping on streamflow. U.S. Geological Survey 
Circular 1376, 84 p. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-2 



 

   
  

 

 

 

 

 

 

 

 

 

 

  

Bibliography 

California Emergency Management Agency 2009. Tusnami Inundation Map for Emergency 
Planning, Arched Rock and Duncans Mills quadrangles. State of California, February 15, 
2009. 

Caldwell, G.T. 1965. Geology and Ground Water in Russian River Valley Areas and in Round, 
Laytonville and Little Lake Valleys Sonoma and Mendocino Counties, California. 
California Geological Survey, Water Supply Paper 1548, Prepared in Cooperation with 
California Department of Water Resources. 

DWR. 2009. California Water Plan, update 2009, Volume 3, North Coast Integrated Water 
Management. Northern Region Office, Red Bluff CA. California Department of Water 
Resources. 

DWR. 2003. California’s Groundwater: Bulletin 18. State of California, Sacramento, CA 2003. 
California Department of Water Resources. 

DWR. 2009. California Water Plan, update 2009, Volume 3, North Coast Integrated Water 
Management. Northern Region Office, Red Bluff CA. California Department of Water 
Resources. 

DWR. 2013. California Water Plan, update 2013, volume 2, North Coast Hydrologic Region. 
Northern Region Office, Red Bulff, CA. California Department of Water Resources. 

DWR. California’s Groundwater Update 2013, A Compilation of Enhanced Content for California 
Water Plan Update 2013, April 2015. North Coast Hydrologic Region. California 
Department of Water Resources. 2015. 

Entrix Inc (Walnut Creek, CA). 2004. Russian River biological assessment. [San Francisco 
(CA)]: USACE, Sonoma County Water Agency.  

Florsheim JL, Goodwin P (Philip Williams and Associates Ltd., San Francisco, CA). 1995. 
Geomorphic and hydrologic conditions in the Russian River, California: Historic trends 
and existing conditions. Revised 1995. [place unknown]: California State Coastal 
Conservancy, Mendocino County Water Agency, Circuit Rider Productions, Inc. 

Gasith, A., and Resh, V.H. 1999. Streams in Mediterranean climate regions: abiotic influences 
and biotic responses to predictable seasonal events. Annual Review of Ecology and 
Systematics. 30: 51–81. 

Harvey MD, Schumm SA (Water Engineering and Technology, Inc., Fort Collins, CO). 1985. 
Geomorphic analysis of Dry Creek, Sonoma County, California from Warm Springs Dam 
to Russian River confluence. Sacramento (CA): USACE. Contract No.: DACW05-85-P-
0064. 

Inter-Fluve (Hood Rover, OR). 2010. Current conditions inventory report Dry Creek: Warm 
Springs Dam to Russian River, Sonoma County CA. Final report. Santa Rosa (CA): 
Sonoma County Water Agency. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-3 



 

   
   

 

 

 

 

  

 
 

 
 

 

 

 

Bibliography 

Mendocino County 2009. Mendocino County General Plan 2009. Ukiah, CA. Mendocino County 
Planning and Building Services.  

Mendocino County 2011. Ukiah Valley Area Plan Draft EIR. Adopted August 2, 2011. 
Mendocino County Planning and Building Services. 

Mendocino County Water Agency 2015.  Water Agency Action Plan. Ukiah, CA. 

Mount JF. 1995. California rivers and streams: The conflict between fluvial process and land 
use. Berkeley (CA): University of California Press.  

NCRWQCB. 2011. Water Quality Control Plan for the North Coast Region. Santa Rosa, CA. 
North Coast Water Quality Control Board 

NMFS. 2008. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement. Santa Rosa: National Marine Fisheries Service. San 
Francisco (CA): USACE. PCTS Tracking No.:F/SWR/2006/07316. National Marine 
Fisheries Service. 

North Coast Resource Partnership 2014. North Coast Integrated Water Resource Management 
Plan, Phase III. August 2014.  

Opperman, J.J. K.A. Lohse, C. Brooks, N.M. Kelly, and A.M. Merenlander. 2005. Influence of 
land use on fine sediment in salmonid spawning gravels within the Russian River Basin, 
California. Canadian Journal of Fisheries and Aquatic Sciences 62: 2740-2751.  

PRISM 2013. 30 yr Normal Precipitation: Annual, 1981-2010. PRISM Climate Group, Oregon 
State University. 

PRISM 2015a. 30 yr Normal Mean Temperatures, August, 1981-2010. PRISM Climate Group, 
Oregon State University. 

PRISM 2015b. 30 yr Normal Maximum Temperatures August, 1981-2010. PRISM Climate 
Group, Oregon State University. 

PRISM 2015c. 30 yr Normal Mean Temperatures December, 1981-2010. PRISM Climate 
Group, Oregon State University. 

Ritter, J.R. and Brown, W.H. 1971. Turbidity and Suspended Sediment Transport in the Russian 
River Basin, CA.  Prepared in Cooperation with USACE, Menlo Park, CA.  

Simons, Li and Associates 1991. Hydrologic Impacts of Gravel Mining on the Russian River. 
Prepared for Sonoma County Department of Planning, Santa Rosa, CA. February 1991.  

Swanson, M.L 1992. Hydrologic and Geomorphic Impact Analysis of the Proposed Reclamation 
Plans at Syar Industries Properties in the Russian River near Healdsburg, Sonoma 
County, CA. Prepared for EIP Associates, Sacramento, CA.  

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-4 



 

   
  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Bibliography 

PRMD 2008. Sonoma County General Plan 2020. Santa Rosa (CA): Sonoma County Permit 
and Resource Management Department. Available from: http://www.sonoma-
county.org/prmd/gp2020/index.htm. 

SCWA. 2014. Letter from SCWA to Brett Wilson, Senior Hatchery Supervisor, California 
Department of Fish and Wildlife, Warm Spring Hatchery-Lake Sonoma, 3246 Skaggs 
Springs Road, Geyserville, CA Re: Coyote Valley Dam Hatchery and Warm Springs 
Dam Hatchery Flow Requirements. Sonoma County Water Agency. 

SWRCB. 1961. In the matter of Applications 12919A, 12920A, 15704, 15736, 15373, 15738, 
15739, and 15779 to appropriate water from East Fork Russian River and Russian River 
in Sonoma and Mendocino counties, Decision D 1030. State of California, Water Rights 
Board, August 17, 1961. State Water Resources Control Board. 

SWRCB. 1986. Russian River project: Application 19351 and petitions on permits 12947A, 
12949, 12950, and 16596 issued on applications 12919A, 15736, 15737, and 19351 of 
Sonoma County Water Agency, East Fork Russian River, Russian River, and Dry Creek 
in Mendocino and Sonoma Counties. Sacramento (CA): State Water Resources Control 
Board. Decision 1610. State Water Resources Control Board. 

USACE. 1982. Northern California streams investigations: Russian River basin study. San 
Francisco, CA. 231 pp. United States Army Corps of Engineers. 

USACE. 1984. Warm Springs Dam and Lake Sonoma, Dry Creek, California, water control 
manual: Appendix 2 to master water control manual Russian River basin, California. 
Sacramento (CA): United States Army Corps of Engineers. 

USACE. 1986. Coyote Valley Dam and Lake Mendocino, Russian River, California, water 
control manual: Appendix 1 to master water control manual Russian River basin, 
California. Sacramento (CA): United States Army Corps of Engineers. 

USACE. 1987. Dry Creek sediment engineering investigation: Sediment transport studies. 
Sacramento (CA): United States Army Corps of Engineers.. 

USACE. 1997. Russian River Ecosystem Restoration Reconnaissance Report, Mendocino and 
Sonoma Counties, California. San Francisco, CA. United States Army Corps of 
Engineers San Francisco District. 

USGS. 2006. Geohydrology and Water Chemistry of the Alexander Valley, Sonoma County, 
California. By L. F. Metzger, C. D. Farrar, K.M. Koczot, and E.Reichard (Scientific 
Investigations Report -2006-5115).  In Cooperation with the Sonoma County Water 
Agency. July 2006. United States Geological Survey. 

USGS 2016a. National Water Information System: Web Interface; USGS 11462500 RUSSIAN 
R NR HOPLAND CA rating information (access June 9, 2016). Available from 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11462500&PARAmeter_cd=00060 
United States Geological Survey. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-5 

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11462500&PARAmeter_cd=00060
http://www.sonoma


 

   
   

 

 

 

 

 

Bibliography 

USGS 2016b. National Water Information System: Web Interface; USGS 11463000 RUSSIAN 
R NR CLOVERDALE CA rating information (access June 9, 2016). Available from 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463000&PARAmeter_cd=00060 
United States Geological Survey. 

USGS 2016c. National Water Information System: Web Interface; USGS 11464000 RUSSIAN R 
NR HEALDSBURG CA rating information (access June 9, 2016). Available from 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00060 
United States Geological Survey. 

USGS 2016d. National Water Information System: Web Interface; USGS 11465200 DRY C NR 
GEYSERVILLE CA rating information (access June 9, 2016). Available from 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465200&PARAmeter_cd=00060 
United States Geological Survey. 

USGS 2016e.National Water Information System: Web Interface; USGS 11465350 DRY C NR 
MOUTH NR HEALDSBURG CA rating information (access June 9, 2016). Available from 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465350&PARAmeter_cd=00060 
United States Geological Survey.  

USGS 2016f. National Water Information System: Web Interface; USGS 11467000 RUSSIAN R 
NR GUERNEVILLE CA rating information (access June 9, 2016). Available from 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00060 
United States Geological Survey. 

Winter, T.C., J.H. Harvey, O.L. Franke, and W.M. Alley. 1998. Ground Water and Surface 
Water, a Single Resource. USGS Circular 1139. USGS, Denver, CO.  

Water Quality 
Allan, J.D. 1995. Stream Ecology: Structure and function of running waters. Reprinted 2006. 

Dordrecht, The Netherlands: Springer. 

Anders, R., Davidek, K., & Stoekel, D.M. 2011. Water quality data for the Russian River Basin, 
Mendocino and Sonoma Counties, California, 2005-2010: U.S. Geological Survey Data 
Series 610, 120p. 

Barnhart, R A. 1986. Species profiles: Life histories and environments of coastal fishes and 
invertebrates (Pacific southwest – Steelhead). Biological Report (82) 11.60), US Fish 
and Wildlife Service. 

Bell, M.C. 1973. Fisheries handbook of engineering requirments and biologicial criteria. U.S. 
Army Corps of Engineers, North Pacific Division, Portland, Oregon, USA. 490 p. 

Bond, M.H. S.A. Hayes, C.V. Hanson, R.B. MacFarlane. 2008. Marine survival of steelhead 
(Oncorrhynchus mykiss) enhanced by a seasonally closed estuary. Fisheries Ecology 
Division, NOAA National Marine Fisheries Service, Southwest Fisheries Science Center, 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-6 

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465350&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465200&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463000&PARAmeter_cd=00060


 

   
  

 

 

 

 

 

 

 

Bibliography 

110 Shaffer Road, Santa Cruz, CA 95060, USA. Canadian Journal of Fisheries and 
Aquatic Sciences, 2008, 65(10): 2242-2252, 10.1139/F08-131 

Crisp, D.T. & Howson, G. 1982. Effect of air temperature upon mean water temperature in 
streams of the North Pennines and English Lake District. Freshwater Biology, 12, pp. 
359-67. 

[CDPH] California Department of Public Health. 2011. Draft Guidance for Fresh Water Beaches. 
Division of Drinking Water and Environmental Management. Last update January 2011. 

Deas, M.L., and G.T.Orlob. 1999. Klamath river modeling project. United States Fish and 
Wildlife Service Klamath River Basin Fisheries Task Force; University of California 
Davis, Water Resources Modeling Group. Report No: 99-04. 

Florsheim, J.L. & Goodwin, P. (Philip Williams and Associates Ltd., San Francisco, CA). 1993. 
Geomorphic and hydrologic conditions in the Russian River, California: Historic trends 
and existing conditions. Revised 1995. [place unknown]: California State Coastal 
Conservancy, Mendocino County Water Agency, Circuit Rider Productions, Inc. 

Harvey M.D. & Schumm, S.A. (Water Engineering and Technology, Inc., Fort Collins, CO). 
1985. Geomorphic analysis of Dry Creek, Sonoma County, California from Warm 
Springs Dam to Russian River confluence. Sacramento (CA): USACE. Contract No.: 
DACW05-85-P-0064. 

Horne, A.J., and C.R. Goldman. 1994. Limnology. Second Edition. McGraw-Hill, Inc. 

Inter-Fluve (Hood Rover, OR). 2010. Current conditions inventory report Dry Creek: Warm 
Springs Dam to Russian River, Sonoma County CA. Final report. Santa Rosa (CA): 
Sonoma County Water Agency. 

Mendocino County. 2009. The County of Mendocino General Plan. Resource Management 
Element. pp. 4-32 through 4-37. 

Mount JF. 1995. California rivers and streams: The conflict between fluvial process and land 
use. Berkeley (CA): University of California Press.  

Moyle, P.B. 2002. Inland Fishes of California. Berkeley: University of California Press. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 1993. Interim Staff Report 
Regarding Russian River Water Quality Monitoring. January 27, 1993. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2005. Analysis of Russian 
River Water Quality Conditions with Respect to Water Quality Objectives For the Period 
2000 through 2001. February 2005. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2007, 2008.  Written 
correspondences with Cathleen Goodwin by Yvette O’Keefe.  January 16, 2007 and 
January 7, 2008. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-7 



 

   
   

 

 

 

 

  

 

 

Bibliography 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2011. Water Quality Control 
Plan for the North Coast. Section 3. Water Quality Objectives. Version updated March 
18, 2011. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2013. Personal 
communication with Rebecca Fitzgerald in 2013. Confirmed during communication with 
Katharine Carter on May 24, 2016. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2014. Staff Report for the 
Integrated Report for the Clean Water Act Section 305(b) Surface Water Quality 
Assessment and the 303(d) List of Impaired Waters. July 30, 2014. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2015a. Resolution No. R1-
2015-0018. Amending the Water Quality Control Plan for the North Coast Region to 
Update Section 3 Water Quality Objectives. Attachment 1. Clean copy version of the 
proposed revisions to the Section 3 of the Water Quality Control Plan for the North 
Coast. Approved by NCRWQCB June 18, 2015. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2015b. Draft Staff Report for 
the Action Plan for the Russian River Pathogen TMDL. Appendix C. Effect of Russian 
River Dry Season Stream Flow Management on E. coli Bacteria Concentrations. August 
21, 2015. 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2016a. Russian River TMDLs. 
Webpage accessed August 17, 2016. 
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/russian_river/# 
mtmdl 

[NCRWQCB] North Coast Regional Water Quality Control Board. 2016b. Total Maximum Daily 
Loads. Webpage accessed August 17, 2016. 
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/ 

Opperman, J.J. K.A. Lohse, C. Brooks, N.M. Kelly, and A.M. Merenlander. 2005. Influence of 
land use on fine sediment in salmonid spawning gravels within the Russian River Basin, 
California. Canadian Journal of Fisheries and Aquatic Sciences 62: 2740-2751.  

PRISM 2013. 30 yr Normal Precipitation: Annual, 1981-2010. PRISM Climate Group, Oregon 
State University. 

PRISM 2015a. 30 yr Normal Mean Temperatures, August, 1981-2010. PRISM Climate Group, 
Oregon State University. 

PRISM 2015b. 30 yr Normal Maximum Temperatures August, 1981-2010. PRISM Climate 
Group, Oregon State University. 

PRISM 2015c. 30 yr Normal Mean Temperatures December, 1981-2010. PRISM Climate 
Group, Oregon State University. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-8 

http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/russian_river


 

   
  

 

 

 

 

 

 

Bibliography 

[PRMD] Sonoma County Permit and Resource Management Department. 2008. 
Sonoma County General Plan 2020. Santa Rosa (CA): Sonoma County Permit 
and Resource Management Department. Available from: http://www.sonoma-
county.org/prmd/gp2020/index.htm. 

Rantz S.E. & Thompson, T.H. 1967. Surface-Water Hydrology of the California Coastal Basins 
between San Francisco Bay and Eel River. Geological Survey Water-Supply Paper 
1851. U.S. Government Printing Office, Washington. 

Ritter, J.R. and Brown, W.H. 1971. Turbidity and Suspended Sediment Transport in the Russian 
River Basin, CA. Prepared in Cooperation with USACE, Menlo Park, CA.  

Scates, R. 2016. Email communication with Rob Scates, Water/Wastewater Operations 
Superintendent. City of Healdsburg Municipal Utilities Department. July 27, 2016. 

Sullivan, K., Martin, D.J., J.E. Cardwell, J.E. Toll, and S. Duke. 2000. An analysis on the effets 
of temperature on salmonids of the Pacific Northwest with implcations for selecting 
temperature criteria. Sustainable Ecosystem Insititue. 

[SWRCB] State Water Resources Control Board. 2013. Storm Water Program. 2009-0009-DWQ 
Construction General Permit (As amended by 2010-0014-DWQ and 2012-006-DWQ). 
Division of Water Quality. Construction General Permit Fact Sheet (Updated 1/23/13). 
Webpage Accessed Augusst 17, 2016. 
http://www.swrcb.ca.gov/water_issues/programs/stormwater/constpermits.shtml 

[SWRCB] State Water Resources Control Board. 2016. Porter-Cologna Water Quality Control 
Act. Water Code Division 7 and Related Sections (As amended, including Statutes 
2016). January 2016. 

Sylvester M.A. & Church R.L. 1984. A Water-Quality Study of the Russian River Basin During 
the Low-Flow Seasons, 1973-78, Sonoma and Mendocino Counties, California. United 
States Geological Survey (USGS). Water-Resources Investigations Report 83-4174. 
Sacramento, Ca. 

[USACE] United States Army Corps of Engineers. 1984. Warm Springs Dam and Lake Sonoma, 
Dry Creek, California, water control manual: Appendix 2 to master water control manual 
Russian River basin, California. Sacramento (CA): USACE. 

[USACE] United States Army Corps of Engineers 1986. United States Army Corps of Engineers. 
1986. Coyote Valley Dam and Lake Mendocino, Russian River, California, water control 
manual: Appendix 1 to master water control manual Russian River basin, California. 
Sacramento (CA): USACE. 

[USCOA] United States Court of Appeals for the Ninth Circuit Court. 2007.  Northern 
California Riverwatch v. City of Healdsburg.  August 6, 2007. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-9 

http://www.swrcb.ca.gov/water_issues/programs/stormwater/constpermits.shtml
http://www.sonoma


 

   
   

 

 

 

 

Bibliography 

USEPA n.d. National Recommended Water Quality Criteria – Human Health Criteria 
Table. https://www.epa.gov/wqc/national-recommended-water-quality-criteria-
human-health-criteria-table.  Date accessed August 11, 2016. 

USEPA 2000. Ambient Water Quality Criteria Recommendations. Information Supporting 
The Development Of State And Tribal Nutrient Criteria For Rivers And Streams 
In Nutrient Ecoregion III. Xeric West. Office of Water. Office of Science and 
Technology. Health and Ecological Criteria Division. Washington D.C. December 
2000. 

USEPA 2001a. Ambient Water Quality Criteria Recommendations. Information 
Supporting The Development Of State And Tribal Nutrient Criteria For Lakes and 
Reservoirs In Nutrient Ecoregion III. Xeric West.  Office of Water. Office of 
Science and Technology. Health and Ecological Criteria Division. Washington 
D.C. December 2001. 

USEPA 2001b. Water Quality Criterion for the Protection of Human Health: 
Methylmercury. Office of Science and Technology. Office of Water. Washington 
D.C. EPA-823-R-01-001. January 2001. 

USEPA 2002. Summary Table for the Nutrient Criteria Documents. July 2002. 
https://www.epa.gov/nutrient-policy-data/ecoregional-criteria. Last updated May 
11, 2016. 

USEPA 2006. Technical Approach to Develop Nutrient Numeric Endpoints for California. 
Prepared for: USEPA Region IX (Contract No. 68-C-02-108-To-111) and 
SWRCB; Planning and Standards Implementation Unit. Prepared by: Tetra Tech, 
Inc. Lafayette, CA. July 2006. 

USEPA 2012. Recreational Water Quality Criteria. Office of Water. 820-F-12-058. 2012. 

[USGS] United States Geological Survey. 2004. Water Resources Data – California – 
Water Year 2004. Volume 2. Pacific Slope Basins from Arroyo Grande to Oregon 
State Line Except Central Valley. Water-Data Report CA-04-2. 2005. Available 
online at http://pubs.usgs.gov/wdr/2004/wdr-ca-04-2/WDR.CA.04.vol2.pdf. 
Accessed on March 19, 2008. 

Viers, J.H.. Shilling, F.M., Johnson, M.L., Bowen, L. Hutchinson, R.A., Calanchini, H., 
Wehrman, A. and H. Schott. 2009. Russian River Pathogen TMDL Monitoring 
Design: A Summary Report to the North Coast Regional Water Quality Control 
Board. Project Report 06-428-110 dated September 2009. Aquatic Ecosystems 
Analysis Laboratory, U.C. Davis. 

Westlaw. 2016a. Barclays Official California Code of Regulations. Title 22. Division 4. 
Chapter 15. Article 4. § 64431. Maximum Contaminant Levels – Inorganic 
Chemicals. 22 CCR § 64431. 22 CA ADC § 64431. Webpage accessed August 
17, 2016. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-10 

http://pubs.usgs.gov/wdr/2004/wdr-ca-04-2/WDR.CA.04.vol2.pdf
https://www.epa.gov/nutrient-policy-data/ecoregional-criteria
https://www.epa.gov/wqc/national-recommended-water-quality-criteria


 

   
  

 

 

 
 

 

 

Bibliography 

https://govt.westlaw.com/calregs/Document/I1716149B7E594F6EB7633572D15 
6D961?viewType=FullText&originationContext=documenttoc&transitionType=Cat 
egoryPageItem&contextData=(sc.Default) 

Westlaw. 2016b. Barclays Official California Code of Regulations. Title 22. Division 4. Chapter 
15. Article 16. § 64449. Secondary Maximum Contaminant Levels and Compliance. 
Table 64449-A. 22 CCR § 64449. 22 CA ADC § 64449. Webpage accessed August 17, 
2016. 
https://govt.westlaw.com/calregs/Document/I2260318DFFF045529B9496276F3A8573? 
viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageIte 
m&contextData=(sc.Default) 

Fisheries Resources 
Anderson, K R. 1972. Report to the California State Water Resources Control Board by the 

Department of Fish and Game regarding Water Application 18785 and 18786, Lake and 
Mendocino Counties. Yountville: Environmental Services. 

Baker, P.F., T. P. Speed, F.K. Ligon. 1995. "Estimating the influence of temperature on the 
survival of chinook salmon smolts (Oncorhynchus tshawytscha) migrating through the 
Sacramento - San Joaquin River Delta of California." Canadian Journal of Fisheries and 
Aquatic Sciences 855-863. 

Barnhart, R A. 1986. "Species profiles: Life histories and environments of coastal fishes and 
invertebrates (Pacific southwest - Steelhead." Biological Report (82) 11.60), US Fish and 
Wildlife Service. 

Barraco, A, and W Jones. 1971. Russian River American shad study, 1971. Memorandum , 
California Department of Fish and Game. 

Baumsteiger, J. D. 2013. Diversification, speciation, and phylogeography of freshwater sculpins 
(Cottus, Cottopsis) in California. Ph.D Thesis, University of Merced. 

Bell, M.C. 1984. "Fisheries handbook of engineering requirments and biologicial criteria." U.S. 
Army Corps of Engineers. 

Bell, M.C. 1986. "Fisheries handbook of engineering requirments and biological criteria." Fish 
Passage and Development and Evaluaion Program, US Army Corps of Engineers. 

Bell, M.C. 1991. "Fisheries handbook of engineering requirements and biological criteria." Fish 
Passage Development and Evaluation Program, U.S. Army Corps of Engineers. 

Bisson, P A, J L Nielsen, and J W Ward. 1988. "Summer production of coho salmon in Mount 
St. Helens streams 3-6 years after the 1980 eruption." Transactions of the American 
Fisheries Society 117: 322-335. 

Bjornn, T C, and R W Reiser. 1991. Habitat requirements of salmonids in streams. Vol. Special 
Publication 19, in Influences of forest and rangeland management on salmonid fishes 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-11 

https://govt.westlaw.com/calregs/Document/I2260318DFFF045529B9496276F3A8573
https://govt.westlaw.com/calregs/Document/I1716149B7E594F6EB7633572D15


 

   
   

 

 

 

 

 

Bibliography 

and their habtiats, edited by W. R. Meehan, 83-138. Bethesda, Maryland: American 
Fisheries Society. 

Boles, G L, S M Turek, C C Maxwell, and D M McGill. 1988. "Water temperature effects on 
Chinook slamon (Oncorhynchus tshawytscha) with emphasis on the Sacramento River: 
a literature review." Department of Water Resources Northern District. 

Bombardelli, Fabián A, Dane K Behrens, Shreya Hedge, Kathryn Hewett, John Largier, and 
Goloka B Sahoo. 2014. Final Report: Modeling seawater intrusion and trapping in the 
Russian River Estuary. Davis: University of California, Davis. 

Bovee, K D. 1978. Probability of use criteria for the family Salmonidae. FWS/OBS-78/07, U.S. 
Fish and Wildlife Service. 

Bratovich, P, D Olson, A Pitts, M Atherstone, A Niggemyer, A O'Connell, K Riggs, and B Ellrot. 
2004. "Matrix of life history and habitat requiremets for Feather River fish species: 
Chinook salmon." Oroville Facilities Relicensing: FERC Project No. 2100. 

Brett, J.R. 1952. "Temperature tolerance in young Pacific salmon, genus Oncorhynchus." 
Journal of Fisheries Research Board of Canada 9 ((6)): 265-309. 

Brett, J.R. 1956. "Some principals in the thermal requirements of fishes." The Quarterly Review 
of Biology 31 (2): 75-87. 

Brown, L R. 1990. "Age, growth, feeding, and behavior of Sacramento squawfish (Ptychocheilus 
grandis) in Bear Creek, Colusa., California." The Southwestern Naturalist 35 (3): 249-
260. 

Brown, L R, and A M Brasher. 1995. "Effect of predation by Sacramento squawfish 
(Ptychochelius grandis) on habitat choice of California roach (Lavinia symmetricus and 
rainbow trout (Oncorhynchus mykiss) in artificial streams." Canadian Journal of Fisheries 
and Aquatic Science 52: 1639-1646. 

Brown, L R, and P B Moyle. 1981. "The impact of squawfish on salmonid populations: a review." 
North American Journal of Fisheries Management 1: 104-11. 

Brown, L R, and P B Moyle. 1991. "Changes in habitat and microhabitat partitioning within an 
assembage of stream fishes in response to predation by Sacramento squawfish 
(Ptchocheilus grandis)." Canadian Journal of Fisheries and Aquatic Sciences 48: 849-
856. 

Buchanan, D. V., R. M. Hooton, and J. R. Moring. 1980. "Northern squawfish (Ptychocheilus 
oregonensis) predation on juveile salmonds in the Willamette River basin." Oregon 
Department of Fish and Wildlife. 

Calhoun, A (Editor). 1966. Inland Fisehries Management. California Department of Fish and 
Game, 546 pp. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-12 



 

   
  

 

  

 

 

 

 

 

 

   

  

 

Bibliography 

Carlander, K D. 1977. Handbook of freshwater fishery biology Vol II. Ames: Iowa State 
University Press. 

CDFG. 1965. "California fish and wildlife paln Volume III - supporting data: Part B - Inventory of 
salmon-steelhead and Marine Resources." California Department of Fish and Game. 

Cech, J. J., S. J. Mitchell, D. T. Castleberry, and M. McEnroe. 1990. "Distribution of Califronia 
stream fishes: incluence of environmental temperature and hypoxia." Environmental 
Biology of Fishes 29: 95-105. 

Chase, S D, D J Manning, D G Cook, and S K White. 2007. "Historic accounts, recent 
abundance, and current distribution of threatened Chinook salmon in the Russian River." 
California Fish and Game 93 (3): 130-148. 

Chase, S.D. 2001. "Contributions to the life history of adult Pacific lamprey (Lampetra 
trindentata) in the Santa Clara River of Southern Califorinia." Southern California 
Academy of Sciences 100 (2): 59-128. 

Chase, SD, RC Benkert, DJ Manning, and SK White. 2005. "Sonoma County Water Agency's 
Mirabel Rubber Dam/Wohler Pool Fish Sampling Program: Year 5 Results: 2004." 

Christensen, W. 1957. Steelhead season 'longest' in history. Santa Rosa, California: The Press 
Democrat, February 10. 

Cook, D G. 2003. "Upper Russian River steelhead distribution study." Sonoma County Water 
Agency, Santa Rosa, California. 

Cook, D.G. 2008. "Chinook salmon spawning study, Russian River Fall 2002-2007." Sonoma 
County Water Agency, Santa Rosa, CA. 

Cook, D.G., S.D. Chase, Manning, D.J., and S. K. White. 2010. "Distribution and ecology of the 
Russian River tule perch." California Fish and Game 96 (2): 146-164. 

Cox, B. 1984. Russian River fish population survey. Memorandum, Department of Fish and 
Game. 

Dill, W A, and A J Cordone. 1997. "History and status of introduced fishes in California, 1871-
1996." Fish and Game Fish Bulletin 178. 

Doudoroff, P., and D L Shumway. 1970. FAO Fisheries Technical Paper 86: Dissolved oxygen 
requirements of freshwater fishes. 291 p. 

Edwards, E A, G Gebhart, and O E Maughan. 1983. "Habitat suitability information: smallmouth 
bass." FWS/OBS-82/10.36, U.S. Fish and Wildlife Service. 

Emig, J W. 1966. "Smallmouth bass." By A. Editor Calhoun, 332-353. California Department of 
Fish and Game. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-13 

http:FWS/OBS-82/10.36


 

   
   

 

  

 

 

 

  

 

 

 

Bibliography 

ENTRIX. 2003. Flow habitat assessment study. Prepared for Russian River biological 
assessment executive committee. Walnut Creek: ENTRIX. 

EPA. 1977. "Temperature criteria for freshwater fish: protocol and procedures." EPA-600/3-77-
061, U.S. Environmental Protection Agency Office of Research and Development, 
Environmental Reseach Laboratory, Duluth, MN. 

ESA. 2010. "Russian River Estuary Management Project." Draft Environmental Impact Report. 

Evans, W. A'. 1959. Coyote Da, Problem, Russian River, Mendocino County. Intraoffice 
correspondence, Department of Fish and Game, 2. 

Fayram, A H, and T H Sibley. 2000. "Impact of predation by smallmouth bass on sockeye 
salmon in Lake Washington, Washington." Norh American Journal of Fisheries 
Management 20: 81-89. 

Florsheim, J L, and P Goodwin. 1993. "Geomorphic and hydrologic conditions in the Russian 
River, California: historic trends and existing conditions." Prepared for California Coastal 
Consevancey, Mendocino County Water Agency, and Circuit Riders Productions, Inc. 

Fritts, A L, and T N Pearson. 2004. "Smallmouth bass predation on hatchery and wild salmonids 
in the Yakima River, Washington." Transactions fo the American Fisheries Society 133 
(4): 880-895. 

Gard, M.F. 1994. Biotic and abiotic factors affecting native stream fishes in the South Yuba 
River, Nevada County, California. Ph.D. thesis, University of California at Davis. 

Gard, M.F. 2011. Flow-habitat relationships for fall-run Chinook salmon and steelhead/rainbow 
trout spawning in Clear Creek between Clear Creek Road and the Sacramento River. 
Sacramento: U.S. Fish and Wildlife Service. 

Goodwin, P, C K Cuffe, J L Nielsen, and T Light. 1993. Russian River Estuary study. Prepared 
for Department of Planning, Sonoma County and California State Coastal Conservancy. 

Griffiths, J S, and D F Alderdice. 1972. "Effects of acclimation and acute temperature 
experience on the swimming speed of juvenile coho salmon." Fisheries Research Board 
of Canada 29: 251-264. 

Hallock, R J, and D H Fry. 1967. "Five species of salmon, Oncorhynchus, in the Sacramento 
River, California." California Fish and Game 53 (1): 5-22. 

Hallock, R J, R F Elwell, and D H Fry. 1970. "Migration of adult king salmon Oncorhynchus 
tshawytscha in the San Joaquin Delta as demonstrated by the use of sonic tags." 
Department of Fish Game Fish Bulletin 151. 

Harvey, B C, and R J Nakamoto. 1999. "Diel and seasonal movements by adult Sacrmanto 
pikeminnow (Ptychocheilus grandis) in the Eel River." Ecology of Freshwater Fish 209 - 
215. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-14 



 

   
  

 

 

  
 

 

 

 

 

Bibliography 

Harvey, B C, J L White, and R J Nakamoto. 2002. "Habitat relationships and larval drift of native 
and nonindigenous fishes in neighboring tributaries of a coastal California River." 
Transactions of the American Fisheries Society 131: 159-170. 

Hassler, T.J. 1987. "Species profiles: Life history and environmental requirments of coastal 
fishes and invertenrates; coho salmon." U.S. Fish and Wildlife. 

Healey, M.C. 1998. "Life history of Chinook salmon." In Pacific Salmon Life Histories, edited by 
L. Magolis C. Groot, 313-383. 

Hinton, R. N. 1963. Russian River, Sonoma & Mendocino Counties-Army Corps Projects. 
Memorandum, California Department of Fish and Game. 

Holt, R A, J E Sanders, J L Zinn, J L Fryer, and K S Pilcher. 1975. "Relation of water 
temperature to Flexibacter columnaris infection in steelhead trout (Salmo gairdneri), 
coho (Oncorhynchus kisutch) and Chiook salmon (O. tshawytscha)." Journal of the 
Fisheries Research Board of Canada 32: 1553-1559. 

Hopkirk, J.D. 1973. "Endism in fishes in the Clear Lake Region." University of California 
Publications in Zoology, 1-160. 

Hopkirk, J.D., and P.T. Northen. 1980. "Techincal report on fisheries of the Russian River: Part 
of the Aggregate Resources Management Study conducted by the County of Sonoma." 
Submitted to the Sonoma County Planning Department. 

Jensen, P.T. 1973. "Russian River King Salmon Program." Memorandum, California 
Department of Fish and Game. 

Johnson, W.C. 1954. "A fisheries survey of the Russian River from Mirabel Park to Jenner." 
Memorandum to W.A. Evans, California Department of Fish and Game. 

Johnson, W.C. 1955. "Survey of the lower Russian River fish population." Memorandum to C.K. 
Fisher, California Department of Fish and Game. 

Johnson, W.C. 1957. "A progress report on the Russian River fish populaton study: 1954-1956." 
Inland Fisheries Administrative Report No 57-16, California Department of Fish and 
Game. 

Knight, N J. 1985. "Microhabitats and tempearture requirements of hardhead (Mylopharodon 
conocephalus) and Sacrmaento squawfish (Ptychocheilus grandis), with notes for some 
other native California stream fishes." Ph.D. Dissertation, University of California at 
Davis. 

Konecki, J T, C A Woody, and T P Quinn. 1995. "Critical thermal maxima of coho slamon 
(Oncorhynchus kisutch) fry under field and laboratory acclimation regimes." Canadian 
Journal of Zoology 73: 993-996. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-15 



 

   
   

 

 

 

 

 

 

 

Bibliography 

Largier, John, and Dane Behrens. 2011. Hydrography of the Russian River estuary summer-fall 
2009 with special attention on a five-week closure event. Davis: UC Davis. 

Lee, D P, and P H Baker. 1975. Eel-Russian River streamflow augmentation study: 
reconnaissance fisheries evaluation. California Department of Fish and Game. 

Marine, K R, and J J Cech. 2004. "Effects of high water temperature on growth, smoltification, 
and predator avoidance in juvenile Sacramento River Chinook salmon." North American 
Fisheries Society 24: 198-210. 

Marine, K.R. 1997. "Effects of elevated water temperature on some aspects of the physiology 
and ecological performance of juvenile Chinook salmon (Oncorhynchus tshawytscha) 
implications for managment of California's Central Valley salmon stocks." Master's 
Thesis, University of California, Davis. 

Martini-Lamb, J., and D.J. Manning. 2011. Russian River Biological Opinion status and data 
report year 2010-11. Santa Rosa: Sonoma County Water Agency. 

Martini-Lamb, J., and D.J. Manning. 2014. Russian River Biological Opinion status and data 
report year 2013-14. Sonoma County Water Agency, 208. 

Martini-Lamb, J., and D.J. Manning. 2016. Russian River Biological Opinion status and data 
report year 2015-16. Santa Rosa: Sonoma County Water Agency. 

Matsubu, Bill, Gregg E Horton, David A Beauchamp, and Charles ("Si") Simenstad. 2015. 
"Trade-offs of juvenile steelhead (Oncorhychus mykiss) rearing in an intermittent 
estuary, Northern California (Oral Presentation)." Santa Rosa, CA: University of 
Washington, December 21. 

McCullough, D A. 1999. A review and synthesis of effects of alternations to the water 
temperature regime on freshwater life stages of salmonids, with special reference to 
Chinook salmon. EPA 910-R-99-010, Seattle Washington: Prepared for the U.S. 
Environmental Protection Agency Region 10. 

McCullough, D, S Spalding, D Sturdevant, and M Hicks. 1999. Summary of technical literature 
examining the physiological effects of temperature on salmonids. Prepared as part of the 
EPA Region 10 temperature water qualty criteria guidance development project, U.S. 
Enviormental Protection Agency. 

McEwan, D, and T A Jackson. 1996. Steelhead Restoration and Management Plan for 
California. California Department of Fish and Game. 

McMahon, T E. 1983. "Habitat suitability index models: coho salmon." FWS/OBS-82/10.49., 
Department of the Interior, Fish and Wildlife Service, 29. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah, CA: Mendocino 
County Planning and Building Department. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-16 

http:FWS/OBS-82/10.49


 

   
  

 

 

 

 

 

 

 

 

Bibliography 

Mertz, J E, and C D Vanicek. 1996. "Compartive feeding habits of juvenile Chinook salmon, 
steelhead, and Sacramento squawfish in the lower American River, California." 
California Fish and Game 82 (4): 149-159. 

Mitchell, D F. 1982. "Effects of water level fluctuation on reproduction of largemouth bass, 
Micropterus salmoides, at Millerton Lake, Calfironia, in 1973." California Fish and Game 
68 (2): 68-77. 

Mosely, M. P. 1982. "Critical depths for passage in braided rivers, Canterbury, New Zealand." 
New Zealand Journal of Marine and Freshwater Research 16 (3-4): 351-357. 

Moyle, P.B. 1976. Inland Fishes of California. Berekely: University of California Press. 

Moyle, P.B. 2002. Inland Fishes of California. Berekly: University of California Press. 

Moyle, P. B., R. M. Quinones, J. V. Katz, and J. Weaver. 2015. Fish species of specieal concern 
in California. California Department of Fish and Wildlife. 

Moyle, P.B., and R.D. Nichols. 1973. "Decline of the native fish fauna of the Sierra Nevada 
foothills, Central California." The American Midland Naturalist 92: 72-81. 

Mulligan, M.J. 1975. The ecology of fish populations in Mill Flat Creek: tributary to the Kings 
River. M.A. Thesis. California State University, Fresno. 

Myrick, C.A., J.J. Cech, jr. 2000. "Temperature effects on Chinook slamon and steelhead: a 
review focusing on California's Cenral Valley populations." Bay-Delta Modeling Forum: 
Technical publication 01-1. 

Nielsen, J L, T E Lisle, and V Ozaki. 1994. "Thermally stratified pools and their use by steelhead 
in Northern Califorina." Transactions of the American Fisheries Society 123: 613-626. 

NMFS. 2008. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement District. Santa Rosa: National Marine Fisheries Service. 

Phelps, A. 1989. "Distribution and abundance of tule perch (Hysterocarpus traski) in Russian 
River, California." Psychology Department, University of Califorina at Davis. 

Pintler, H.E., and W.A. Johnson. 1956. "Chemical control of rough fish in the Russian River 
drainage, California." Inland Fsiheries Adminstrative Report No. 56-13, California 
Department of Fish and Game. 

Poe, T.P., H.C. Hansel, S. Vigg, D.E. Palmer, and L.A. Pendergast. 1991. "Feeding of 
predacious fishes on out-migrating juvenile salmonids in John Day River, Columbia 
River." Transactions of the American Fisheries Society 120 (4): 405-420. 

PRMD. 2012. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-17 



 

   
   

 

 
 

 

 
 

 

Bibliography 

Raleigh, R.F., T.Hickman, R.C. Solomon, and P.C. Nelson. 1984. "Habitat suitability information: 
rainbow trout." FWS/OBS-82/10.60, U.S. Fish and Wildlife Service. 

Reese, C D, and B C Harvey. 2002. "Temperature-dependent interactions between juvenile 
steelhead and Sacramento pikeminnow in laboratory streams." Transactions of the 
American Fisheries Society 131: 599-606. 

Rich, W H, A C Taft, P R Needham, and R Van Cleve. 1944. "Report on relation of proposed 
dams on the Russian River, California, to maintenance and development of fish 
resources." U.S. Bureau of Reclamation, Region II. 

Sauter, S. T., J. McMillan, and J. Dunham. 2001. Salmon behavior and water temperature. 
Issue Paper 1, EPA Region 10. 

Seghesio, Erin E. 2011. The Influence of an Intermittently Closed, Northern California Estuary 
on the Feeding Ecology of Juvenile Steelhead (Oncorhynchus mykiss) and Chinook 
Salmon (Oncorhynchus tshawytscha). Arcata: Humboldt State University. 

Shapovalov, L., 1944. Preliminary report on the fisheries of the Russian River, California. 
California Department of Fish and Game. 

Shapovalov, L, and A C Taft. 1954. The life histories of the steelhead rainbow trout (Salmo 
gairdneri gairdneri) and silver salmon (Oncorhynchus kisutch) with special reference to 
Waddell Creek, California, and recommendations regarding their management. 
California Department of Fish and Game. 

Shively, R S, T P Poe, and S T Sauter. 1996. "Feeding response by northern squawfish to a 
hatchery release of juvenile salmonids in the Clearwater River, Idaho." Transactions of 
the American Fisheries Society 125: 230-236. 

Smith, J.P. 2013. Russian River Chinook migration and spawning 2013. Santa Rosa: Sonoma 
County Water Agency. 

Snyder, J.O. 1907. The fishes of the coastal streams of Oregon and northern California. Bureau 
of Fisheries, Washington D.C.: Goverment Printing Office, 153-189. 

Snyder, J O. 1908. "The fauna of Russian River, clifornia, and its relation to that of the 
Sacramento." Science 685: 269-271. 

Sonoma County Water Agency and University of Calfornia Cooperative Extension. 2015. 
Implementaiton of California Coastal Salmonid Population Monitoring in the Russian 
River Watershed. Santa Rosa, CA, 39 p. + appendices. 

Sonoma County Water Agency. 2016 Russian River Fish Flow Habitat Study Technical Report. 
Santa Rosa, CA. Sonoma County Water Agency. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-18 

http:FWS/OBS-82/10.60


 

   
  

 

 

 

 

Bibliography 

Sonoma County Water Agency (A). Unpublished Data. Russian River and Dry Creek spawner 
surveys conducted between 2008 and 2014. Contact: David Cook, Senior Environmental 
Specialist, Sonoma County Water Agency. 

Sonoma County Water Agency (B). Unpublished Data. Wohler Pool electrofishing data colleced 
from 2005 to 2015. Contact Shawn Chase, Senior Environmental Specialist, Sonoma 
County Water Agency. 

Spina, A P. 2006. "Thermal ecology of juvenile steelhead in a warm-waer environment." 
Enviornmental Biology of Fishes 1: 23-34. 

Steiner Environmental Consulting. 1996. "A history of the salmonid decline in the Russian 
River." Prepared for the Sonoma County Water Agency and the California State Coastal 
Conservancy. 

Stillwater Sciences. 2006.  Upper Yuba River Water Temperature Criteria for Chinook Salmon 
and Steelhead. Prepared for CH2M Hill. 

Strange, J S. 2010. "Upper thermal limits to migration in adult Chinook salmon: evidence from 
the Klamath River Basin." Transactions of the American Fisheries Society 139: 1091-
1108. 

Stuber, R J, G Gebhart, and O E Maughan. 1982. Habitat suitability index models: largemouth 
bass. FWS/OBS-82/10.16, U.D. Fish and Wildlife Service. 

Sullivan, K., Martin, D.J., J.E. Cardwell, J.E. Toll, and S. Duke. 2000. An analysis on the effets 
of temperature on salmonids of the Pacific Northwest with implcations for selecting 
temperature criteria. Sustainable Ecosystem Insititue. 

SWRCB. 2013. In the Matter of Permits 12947A, 12949, 12950, and 16596 (aplications 12919A, 
15736, 15737, 19351) Sonoma County Water Agency order approving temporary 
urgency change. Sacramento: State Water Resorces Control Board. 

SWRCB. 2013. Order appoving Sonoma County Water Agency's Petition for temporary urgeny 
change permit 12947A (application 12919A). Sacramento: State Water Resorces 
Control Board. 

SWRCB. 1986. "Russian River Project: application 19351 and petitions on permits 12947A, 
12949, 12950, and 16596 issued on application 12929A, 15736, 15737, and 19351 of 
Sonoma County Water Agency East Fork Russian River and Dry Creek in Mendocino 
and Sonoma Counties." Decision 1610, State Water Resouces Contorl Board. 

Tabor, R.A. 1993. "Predation on juvenile salmonids by smallmouth bass and northern squawfish 
in the Columbia River near Richland, Washington." North American Jounal of Fisheries 
Management 13: 831-838. 

Taft, A C, and G I Murphy. 1950. "The life history of the Sacramento squawfish (Ptychochelius 
grandis)." California Fish and Game 36 (2). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-19 

http:FWS/OBS-82/10.16


 

   
   

 

 
  

 

 

  

 

 

Bibliography 

Thompson, Ken. 1972. "Determining stream flow for fish life." Instream Flow Requirement 
Workshop . Bonneville Power Administration. 35. 

USFCC. 1892. Part XVL. Report to the Commissioner for 1888 (Jul1, 1888 - Jone 30 1889. 
Salmon Fisheries of the Pacific Coast. Washington D.C.: Government Printing Office. 

USGS. 2005. "Instream Flow Characterization of Upper Salmon River Basin Streams, Central 
Idaho, 2005 Scientific Investigations." Report 2006–5230. Prepared in cooperation with 
the Bureau of Reclamation U.S., United States Geological Service. 

Verhille, C. E., K. K. English, D. E Cocherell, A. P. Farrell, and N. A. Fangue. in Press. "A 
California trout speceis performs unexpectedly well at high temperature." 

Vestal, E.H., and R.W. Lassen. 1969. "The Russian River Drainage - a summary report on the 
fish and wildlife resources and their problems." California Department of Fish and Game. 

VTN. 1982. Potter Valley Project (FERC No. 77) Fisheries Study Final Report Volume II 
Appendices. Willsonville: VTN. 

Wang, J.C.S. 1986. Fishes of the Sacramento-San Joquin Estuary and adjacent waters, 
California: a guide to the early life histories. Technical report 9, Interagency ecological 
study program for the Sacrametno-San Joaquin Estuary. 

Werner, I., T.B. Smith, J. Felocoamp, and M.L. Johnson. 2005. "Heat shock proteins in juvenile 
steelhead reflect thermal conditions in the Navarro River Watershed, California." 
Transactions of the American Fisheries Society. 134: 399-410. 

Wilson, J. 1954. "Data on shad and steelhead - Russian River." Field Correspondence, 
Department of Fish and Game. 

Winzler and Kelly Inc. 1978. "Evaluation of fish habitat barriers to fish migration: Russian River 
mainstem and lower Dry Creek. ." Prepared for the US Army Corps of Engineers. 

Wurtsbaugh, W. A. G.E. Davies. 1977. "Effects of temperature and ration level on the growth 
and food conversion efficiency of Salmo gairdneri, Richardson." Journal of Fisheries 
Biology 11: 87-98. 

Zaugg, W S, and L R Mclain. 1976. "Influence of water temperature on gill sodium, potassium-
simulated ATPase activity in juvenile coho salmon (Oncorhynchus kisutch)." 
Comparative biochemistry and physiology 419-421. 

Zedonis, P A, and T J Newcomb. 1997. "An evaluation of flow and water temperatures during 
the spring for protection of salmon and steelhead smolts in the Trinity River, California." 
U.S. Fish and Wildlife Service, Arcata, CA. 

Zimmerman, M.P. 1999. "Food habitats of smallmouth bass, walleyes, and northern 

pikeminnow in the lower Columbia River Basin during outmigration of juvenile 


Fish Habitat Flows Draft EIR 
and Water Rights Project 9-20 



 

   
  

 

  

 

 
 

 

 

 

 

 
 

 

  

 

Bibliography 

anadromous salmonids." Transactions of the American Fisheries Society 128: 1036-
1054.. 

Vegetation and Wildlife 
Baldwin, B.G., Goldman, D.H. Keil, D.J. Patterson, R, and Rosatti, T.J. 2012. The Jepson 

Manual, 2nd Edition. Berkeley and Los Angeles: University Of California Press. 

Barbour, M G, T Keeler-Wolf, and A A Schoenherr. 2007. Terrestrial Vegetation of California. 
3rd. Berkeley: University of California Press. 

Barrow, Eileen. 2016. An Archival Study for the Fish Habitat Flows and Water Rights Project 
Mendocino and Sonoma Counties, California. Rohnert Park: Tom Origer & Associates. 

Barrow, Eileen, and Colin Caskey. 2015. A Cultural Resources Study for the Dry Creek Habitat 
Enhancement Project, Miles 2-6 Sonoma County, California. Rohnert Park: Tom Origer 
and Associates. 

Beedy, E C, and W J III Hamilton. 1999. The Birds of North America. Philadelphia: The Birds of 
North America, Inc. 

Bramlett, Nancy, interview by David Cuneo. 1994. USACE (April 29). 

Bulger, J B, N J Jr. Scott, and R B Seymour. 2003. "Terrestrial activity and conservation of adult 
California red-legged frogs (Rana aurora draytonii) in coastal forests and grasslands." 
Biological Conservation 110:85-95. 

Burke's Canoe. 2016. Burkes Canoe Trips. Accessed June 15, 2016. 
http://www.burkescanoetrips.com/. 

Burridge, B. 1995. Sonoma County Breeding Bird Altas. Santa Rosa: Madrone Audubon 
Society, Inc. 

California Department of Parks and Recreation Department of Historic Preservation. December 
1998. "Five Views: An Ethnic Historic Site Survey for California." National Park Service. 
http://www.nps.gov/parkhistory/online_books/5views/5views.htm. 

California Indian Library Collections. 2015. "California Tribal Communities: California Indian Pre-
contact Tribal Territories." California Courts, The Judicial Branch of California. 
http://www.courts.ca.gov/3066.htm. 

California Native Plant Society, Rare Plant Program. 2016. Inventory of Rare and Endangered 
Plants (online edition, v8-02). Sacramento, CA, May 2. 

California Office of Historic Preservation, Department of Parks and Recreation. 2002. Technical 
Assistance Series #3 California Register of Historic Resources: Questions and Answers. 
Sacramento: California Office of Historic Preservation. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-21 

http://www.courts.ca.gov/3066.htm
http://www.nps.gov/parkhistory/online_books/5views/5views.htm
http:http://www.burkescanoetrips.com


 

   
   

 

 

 

 

 
 

 

 

 

 

 

  

 

 

Bibliography 

California State Parks. 2016. Sonoma Coast State Park . 
http://www.parks.ca.gov/?page_id=451. 

Caltrans. 2010. Offically designated county senic highways. May 10. Accessed June 16, 2011. 
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm. 

—. 2016. Sonoma County. Accessed June 16, 2016. 
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm. 

Cardwell, G.T. in cooperation with the California Department of Water Resources. 1965. 
Geology & Ground Water in Russian River Valley Areas and in Round, Laytonville, and 
Little Lake Valleys Sonoma and Mendocino Counties, California. Washington: United 
States Government Printing Office. 

CDFG. 2007. California Steelhead Fishing Report-Restoration Card a Report to the Legislature. 
Sacramento: California Department of Fish and Game. 

CDFW. 2016. California Freshwater Fishing Regulations 2016-2017. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016a. "Occurrence Report." California Natural Diversity Database. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016b. "Special Animals List." California Natural Diversity Data Base. Sacramento: 
California Department of Fish and Wildlife. 

Condon, John, interview by Justin Smith. 2016. Russian River Recreation & Park District 
Maintenance Supervisor (June 27). 

Cook, D G, and J Martini-Lamb. 2004. "Distribution and habitat use of Pacific pond turtles in a 
summer impounded river." Transactions of the Western Section of The Wildlife Society 
84-89. 

Cook, D G, and M R Jennings. 2007. "Microhabitat use of the California red-legged frog and 
introduced bullfrog in a seasonal marsh." Herpetologica 430-440. 

Cook, D G, S White, P White, and E White. 2011. "Rana boylii (Foothill yellow-legged frog) 
upland movement." Herpetological Review 325-326. 

County of Mendocino. 2016. Boards & Commissions. July 6. 
https://www.co.mendocino.ca.us/planning/boards.htm. 

—. September 2008. General Plan Update Draft Environmental Impact Report. 
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf. 

—. 2016. Miscellaneous areas. https://www.co.mendocino.ca.us/gs/parks/misc.htm. 

County of Sonoma. 2016. Sonoma County Landmarks Commission. May 24. 
http://www.sonoma-county.org/prmd/historic/commission.htm. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-22 

http://www.sonoma-county.org/prmd/historic/commission.htm
https://www.co.mendocino.ca.us/gs/parks/misc.htm
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf
https://www.co.mendocino.ca.us/planning/boards.htm
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm
http://www.parks.ca.gov/?page_id=451


 

   
  

 

 

 

 

 

 

 

 

 

Bibliography 

Dillabough, Mike, and Joel Miller, interview by Jessica Martini-Lamb. 2016. USACE (July 26). 

Duncans Mills Camping Club. 2015. Duncans camp club. Accessed June 15, 2016. 
http://duncanscampclub.com/. 

Environmental Science Associates. 2010. Russian River Estuary Management Project. Santa 
Rosa: Sonoma County Water Agency. 

Grewell, Brenda. 2012a. "Ludwigia." The Jepson Manual: Vascular Plants of California. Edited 
by Bruce G Baldwin, Douglas H Goldman, David J Keil, Robert Patterson, Thomas J 
Rossati and Dieter H Wilken. Berkeley: University of California Press. 

Grewell, Brenda, interview by Keenan Foster. 2012b. USDA Aquatic Weed Researcher (July 6). 

Grewell, Brenda, Michael Netherland, and Meghan Skaer Thomason. 2016. Establishing 
Research and Management Priorities for Invasive Water Primroses (Ludwigia spp.). 
Environmental Laboratory, Vicksburg, MS: ERD/EL TR-16-2, US Army Corp of 
Engineers Research and Development Center. 

Hansen, J Harvey, and Jeanna Thurlow Miller. 1962. Wild Oats in Eden: Sonoma County in the 
19th Century. Santa Rosa. 

Holland, R. F. and Keil, D.J. 1990. California Vegetation 4th edition. San Luis Obispo: California 
Polytechnic State University. 

Holland, Robert F. 1986. Preliminary Descriptions of the Terrestrial Natural Communities of 
California. Nongame-Heritage Program, Sacramento: State of California, The Resources 
Agency, Department of Fish and Game. 

Hurley, Marianne R. October 15, 2013. History of Sonoma County. http://www.sonoma-
county.org/prmd/historic/history.htm. 

Jennings, M R, and M P Hayes. 1988. Habitat correlates of distribution of the California red-
legged frog (Rana aurora draytonii) and the foothill yellow-legged frog (Rana 
boylii).Proceedings of the symposium on the management of amphibians, reptiles, and 
small mammals in North America, USDA. Forest Service General Technical Report RM-
166. 144-158. 

Jennings, M R, and M P Hayes. 1994. Amphibian and reptile species of special concern in 
California, Final Report. Sacramento: California Department of Fish and Game, Inland 
Fisheries Division. 

Jennings, M R, and M P Hayes. 1990. Status of the California red-legged frog, Rana aurora 
draytonii, in the Pescadero Marsh Natural Reserve. Sacramento: California Department 
of Parks and Recreation. 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." Email 
correspondence. (June 14). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-23 

http://www.sonoma
http:http://duncanscampclub.com


 

   
   

 

 

 

  

 

  

   

 

 

 

Bibliography 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." email 
Correspondence . (June 14). 

Johnsons Beach. n.d. Activates. Accessed June 2015, 2016. 
http://johnsonsbeach.com/activities/. 

Kent G. Lightfoot, Thomas A. Wake, and Ann M. Schiff. 1991. The Archaeology and 
Ethnohistory of Fort Ross, California. Berkeley: University of California, Berkeley. 

Kroeber, A. L. 1970. Handbook of the Indians of California. . Berkeley: California Book 
Company, Ltd. 

Malanson, G.P. 1993. Riparian Landscapes. Cambridge: Cambridge University Press. 

Martini-Lamb, J, and A Pecharich. 2016. Russian River Estuary Management Project, Marine 
Mammal Project Act incidental harrassment authorization, report of activities and 
monitoring results - January 1 to December 31, 2015. Santa Rosa: Sonoma County 
Water Agency. 

Martini-Lamb, J, M Luna, and J Mortenson. 2009. Russian River Estuary Management Activities 
– Pinniped Monitoring Plan. Santa Rosa: Sonoma County Water Agency. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah, CA: Mendocino 
County Planning and Building Department. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah: Mendocino County 
Planning and Building Department. 

Monte Rio Recreation and Parks District. 2016. Russian River Beaches. 
http://www.mrrpd.org/monteriobeach.html. 

National Recreation Reservation Service. 2014d. BOAT-IN SITES (LAKE SONOMA), CA. 
Accessed June 29, 2016. http://www.reserveamerica.com/camping/boatin-sites-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73091. 

—. 2014c. BUSHAY RECREATION AREA, CA. Accessed June 29, 2016. 
http://www.recreation.gov/camping/bushay-recreation-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73100. 

—. 2014b. CHEKAKA RECREATION AREA LAKE MENDOCINO, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/chekaka-recreation-area-lake-
mendocino/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73541. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use-
area/r/campgroundDetails.do?contractCode=NRSO&parkId=73240. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA Season Dates. 
Accessed June 29, 2016. http://www.recreation.gov/camping/kyen-campground-and-

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-24 

http://www.recreation.gov/camping/kyen-campground-and
http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use
http://www.recreation.gov/camping/chekaka-recreation-area-lake
http://www.recreation.gov/camping/bushay-recreation
http://www.reserveamerica.com/camping/boatin-sites-lake
http://www.mrrpd.org/monteriobeach.html
http://johnsonsbeach.com/activities


 

   
  

 

 

 

 
 

 
 

 

 

 

 

 

Bibliography 

oak-grove-day-use-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73240. 

—. 2014e. Liberty Glen (Lake Sonoma), CA. Accessed June 29, 2016. 
http://www.reserveamerica.com/camping/liberty-glen-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73251. 

NatureService. 2016. Dubiraphia giulianii - (Van Dyke, 1949). April 26. 
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii. 

NMFS. 2008. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement. Santa Rosa: National Marine Fisheries Service. 

—. 2011. "Takes of marine mammals incidental to specific activities; Russian River Estuary 
management activities." National Marine Fisheries Service: Federal Register, March 8. 
14924-14942. 

NPS. 2016. Historic Districts. National Park Service. June 7. 
http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html. 

OHP. 2016. "California Historical Resources." Office of Historic Preservation. Sacramento: 
California State Parks. Accessed July 2016. 

Ornduff, R, P M Faber, and T K Wolf. 2003. Introduction to California plant life. Berkeley: 
University of California Press. 

Peri, David W., Scott M. Patterson, and Jennie L. Goodrich. 2nd printing, May 1983. 
Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, California, Appendix A. 
San Francisco: U.S. Army Corps of Engineers. 

—. 2nd printing, May 1983. Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, 
California, pages 102-103. San Francisco: U.S. Army Corps of Engineers. 

Poor Pocket Moss Recovery Team. 2001. Recovery Strategy for poor pocket moss (Fissidens 
paupercaulus M. Howe) in British Columbia. Victoria: B.C. Ministry of Environment. 

Praetzellis, Mary, Adrian Praetzillis, and Suzanne Stewart. 1986. Before Warm Springs Dam: a 
History of the Lake Sonoma Area. Rohnert Park: Sonoma State University. 

PRMD. 2006. General Plan 2020 Draft Environmental Impact Report. Santa Rosa: County of 
Sonoma. 

PRMD. 2012. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. 2013. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-25 

http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii
http://www.reserveamerica.com/camping/liberty-glen-lake


 

   
   

 

 

 

 

 
 

 

 

Bibliography 

PRMD. 2008. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resorce Managment Department. 

PRMD. 2013. Sonoma County General Plan 2020. Open Space Resource Conservation 
Element, Santa Rosa: Sonoma County Permit and Resource Management Department. 

Remsen, J V Jr. 1978. Bird Species of Special Concern in California. Sacramento: California 
Department of Fish and Game. 

Riparian Habitat Joint Venture. 2004. The riparian bird conservation plan: a strategy for 
reversing the decline of riparian associated birds in California. Stinson Beach: California 
Partners in Flight. 

Rivers Edge. n.d. Rivers Edge Kayak & Canoe trips. Accessed June 15, 2016. 
http://riversedgekayakandcanoe.com/alex-self-guided-trip/. 

Russian River Adventures. n.d. Russian River Adventures. Accessed June 15, 2016. 
http://russianriveradventures.com/our-trips/. 

Russian River Recreation and Parks Districts. 2013. Facilities. 
http://russianriverrecpark.org/facilities/. 

Schooley, Chris, interview by Justin Smith. 2016. Supervising Park Ranger at Lake Mendocino 
(June 1). 

SCWA & Stewards. 2016. Russian River Estuary Management Project Pinniped Monitoring 
Plan. R e v i s e d. Stewards of the Coast and Redwoods, Santa Rosa: Sonoma County 
Water Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009. Santa Rosa: Sonoma County Water 
Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009 Related to Russian River Flow 
Changes Associated with the Temporary Urgency Change in Russian River Flows July 
1, 2009 through October 2, 2009 as authorized by The State of California Environmental 
Pr... Santa Rosa: Sonoma County Water Agency. 

SCWA. 1984. Supplemental Environmental Impact Report covering proposed coordinated use 
of water supply of Lake Mendocino and Lake Sonoma Russian River Project. Santa 
Rosa: Sonoma County Water Agency. 

—. 2010. "Vegetation Mapping Dataset." Santa Rosa, CA: Sonoma County Water Agency. 

Shaffer, H B, G M Fellers, S R Voss, J C Olivers, and G B Pauly. 2004. "Species boundaries, 
phylogeography and conservation genetics of the red-legged frog (Rana 
aurora/draytonii) complex." Molecular Ecology 2667-2677. 

Sonoma County Agricultural and Open Space District. 2016. Sonoma County Veg Map. April 
21. http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877#. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-26 

http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877
http://russianriverrecpark.org/facilities
http://russianriveradventures.com/our-trips
http://riversedgekayakandcanoe.com/alex-self-guided-trip


 

   
  

 

 
 

 

 

 

 

 

  

 
 

 

 

 

 

 

Bibliography 

Sonoma County. 2016a. Cloverdale River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx. 

—. 2016d. Guerneville River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx. 

—. 2016b. Healdsburg Veterans Memorial Beach. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial 
_Beach.aspx. 

—. 2016c. Wohler Bridge. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx. 

Sonoma.net. n.d. Lake Sonoma and Fish Hatchery in Sonoma County, California. Accessed 
May 17, 2011. http://www.parks.sonoma.net/laktrls.html. 

State of California. 2014. leginfo.legislature.ca.gov. 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52. 

Stebbins, R C. 2003. Field Guide to Western Reptiles and Amphibians. 3rd. New York: 
Houghton Mifflin Company. 

Stevens, Michelle L. October 2004. "White Root (Carex Barbarae)." Fremontia: A Journal of the 
California Native Plant Society 3-6. 

Storer, T I. 1925. A synopsis of the amphibia of California. Berkeley: University of California 
Press. 

SWRCB. 2009. Order WR 2009-0034-EXEC in the matter of permits 12947A, 12949, 12950, 
and 16596 (applications 12919A, 15736, 15737, 19351). Sacramento: State Water 
Resorces Control Board. 

Thomason Skaer, M J, B J Grewell, and M D Netherland. 2016. Hydrologic Variation Drives 
Invasive Plant Spread dynamics at Three Spatial Scales in a Managed River. Davis: 
USDA Agricultural Research Service, Exotic and Invasive Weed Research Unit, 
University of California. 

TMMC. 2016. "Current Patients." The Marine Mammal Center. April 21. 
http://www.marinemammalcenter.org/patients/current-patients-page/. 

USACE. n.d.b. Hunting at Lake Sonoma. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting/. 

—. 2015. Lake Mendocino. United States Army Corps of Engineers. August. Accessed June 16, 
2016. http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645. 

—. n.d.a. Liberty Glen Drive-In Camping. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake-
Sonoma/. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-27 

http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake
http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting
http://www.marinemammalcenter.org/patients/current-patients-page
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52
http:leginfo.legislature.ca.gov
http://www.parks.sonoma.net/laktrls.html
http:Sonoma.net
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx


 

   
   

 

 

 

 

 

 

Bibliography 

USFWS. 2015a. "Endangered and threatened wildlife and plants: 90-day findings on 10 
petitions." U.S. Fish and Wildlife Service, April 10. 19259-19263. 

—. 2015b. "Endangered and threatened wildlife and plants; 90-day findings for 25 petitions." 
U.S. Fish and Wildlife Service, September 18. 56423-56432. 

—. 2015c. "Endangered and threatened wildlife and plants; 90-day findings for 31 petitions." 
U.S. Fish and Wildlife Service. 37568-37579. 

—. 2010. "Endangered and threatened wildlife and plants; revised designation of critical habitat 
for the California red-legged frog." U.S. Fish and Wildlife Service, March 17. 12816-
12959. 

—. 2016a. "Giuliani's Dubiraphian riffle beetle (Dubiraphia giulianii)." U.S. Fish and Wildlife 
Service, April 26. 
http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status. 

USFWS. 1978. Methods for Assessing Instream Flows for Recreation Instream Flow Information 
Paper No. 6. Fort Collins: US Fish and Wildlife Service Cooperative Instream Flow 
Group. 

—. 2016b. "Official Species List." Arcata, CA: US Fish and Wildlife Service, Arcata Fish and 
Wildlife Office, March 23. 

—. 2016c. "Official Species List." Sacramento: U.S. Fish and Wildlife Service, Sacrmento Field 
Office. 

USFWS. 2002. Recovery Plan for the California Red-legged frog (Rana aurora draytonii). United 
States Fish and Wildlife Service, Portland, Oregon: U.S. Fish and Wildlife Service. 

USGS. 2016. USGS North American Breeding Bird Atlas. United States Geological Survey. 
Accessed June 27, 2016. 
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA-
Son2011. 

Warner, R.E. and Hendrix K.M. 1984. California Riparian Systems, Ecology, Conservation, and 
Productive Management. Berkeley and Los Angeles: University of California Press. 

Water Treks. n.d. Rentals. Accessed November 5, 2015. http://watertreks.com/rentals.php. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1988. California's Wildlife. Vol. I: 
Amphibians and Reptiles. Sacramento: California Department of Fish and Game. 

—. 1990a. California's Wildlife. Vol. II: Birds. Sacramento: California Department of Fish and 
Game. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1990b. California's Wildlife. Vol. III: 
Mammals. Sacramento: California Department of Fish and Game. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-28 

http://watertreks.com/rentals.php
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA
http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status


 

   
  

 

 

 

 
 

 

 

 

 

 
 

 

  

 

 

Bibliography 

Recreation 
Baldwin, B.G., Goldman, D.H. Keil, D.J. Patterson, R, and Rosatti, T.J. 2012. The Jepson 

Manual, 2nd Edition. Berkeley and Los Angeles: University Of California Press. 

Barbour, M G, T Keeler-Wolf, and A A Schoenherr. 2007. Terrestrial Vegetation of California. 
3rd. Berkeley: University of California Press. 

Barrow, Eileen. 2016. An Archival Study for the Fish Habitat Flows and Water Rights Project 
Mendocino and Sonoma Counties, California. Rohnert Park: Tom Origer & Associates. 

Barrow, Eileen, and Colin Caskey. 2015. A Cultural Resources Study for the Dry Creek Habitat 
Enhancement Project, Miles 2-6 Sonoma County, California. Rohnert Park: Tom Origer 
and Associates. 

Beedy, E C, and W J III Hamilton. 1999. The Birds of North America. Philadelphia: The Birds of 
North America, Inc. 

Bramlett, Nancy, interview by David Cuneo. 1994. USACE (April 29). 

Bulger, J B, N J Jr. Scott, and R B Seymour. 2003. "Terrestrial activity and conservation of adult 
California red-legged frogs (Rana aurora draytonii) in coastal forests and grasslands." 
Biological Conservation 110:85-95. 

Burke's Canoe. 2016. Burkes Canoe Trips. Accessed June 15, 2016. 
http://www.burkescanoetrips.com/. 

Burridge, B. 1995. Sonoma County Breeding Bird Altas. Santa Rosa: Madrone Audubon 
Society, Inc. 

California Department of Parks and Recreation Department of Historic Preservation. December 
1998. "Five Views: An Ethnic Historic Site Survey for California." National Park Service. 
http://www.nps.gov/parkhistory/online_books/5views/5views.htm. 

California Indian Library Collections. 2015. "California Tribal Communities: California Indian Pre-
contact Tribal Territories." California Courts, The Judicial Branch of California. 
http://www.courts.ca.gov/3066.htm. 

California Native Plant Society, Rare Plant Program. 2016. Inventory of Rare and Endangered 
Plants (online edition, v8-02). Sacramento, CA, May 2. 

California Office of Historic Preservation, Department of Parks and Recreation. 2002. Technical 
Assistance Series #3 California Register of Historic Resources: Questions and Answers. 
Sacramento: California Office of Historic Preservation. 

California State Parks. 2016. Sonoma Coast State Park . 
http://www.parks.ca.gov/?page_id=451. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-29 

http://www.parks.ca.gov/?page_id=451
http://www.courts.ca.gov/3066.htm
http://www.nps.gov/parkhistory/online_books/5views/5views.htm
http:http://www.burkescanoetrips.com


 

   
   

 

 

 

 
 

 

 

 

 

 

  

 

 

 

Bibliography 

Caltrans. 2010. Offically designated county senic highways. May 10. Accessed June 16, 2011. 
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm. 

—. 2016. Sonoma County. Accessed June 16, 2016. 
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm. 

Cardwell, G.T. in cooperation with the California Department of Water Resources. 1965. 
Geology & Ground Water in Russian River Valley Areas and in Round, Laytonville, and 
Little Lake Valleys Sonoma and Mendocino Counties, California. Washington: United 
States Government Printing Office. 

CDFG. 2007. California Steelhead Fishing Report-Restoration Card a Report to the Legislature. 
Sacramento: California Department of Fish and Game. 

CDFW. 2016. California Freshwater Fishing Regulations 2016-2017. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016a. "Occurrence Report." California Natural Diversity Database. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016b. "Special Animals List." California Natural Diversity Data Base. Sacramento: 
California Department of Fish and Wildlife. 

Condon, John, interview by Justin Smith. 2016. Russian River Recreation & Park District 
Maintenance Supervisor (June 27). 

Cook, D G, and J Martini-Lamb. 2004. "Distribution and habitat use of Pacific pond turtles in a 
summer impounded river." Transactions of the Western Section of The Wildlife Society 
84-89. 

Cook, D G, and M R Jennings. 2007. "Microhabitat use of the California red-legged frog and 
introduced bullfrog in a seasonal marsh." Herpetologica 430-440. 

Cook, D G, S White, P White, and E White. 2011. "Rana boylii (Foothill yellow-legged frog) 
upland movement." Herpetological Review 325-326. 

County of Mendocino. 2016. Boards & Commissions. July 6. 
https://www.co.mendocino.ca.us/planning/boards.htm. 

—. September 2008. General Plan Update Draft Environmental Impact Report. 
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf. 

—. 2016. Miscellaneous areas. https://www.co.mendocino.ca.us/gs/parks/misc.htm. 

County of Sonoma. 2016. Sonoma County Landmarks Commission. May 24. 
http://www.sonoma-county.org/prmd/historic/commission.htm. 

Dillabough, Mike, and Joel Miller, interview by Jessica Martini-Lamb. 2016. USACE (July 26). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-30 

http://www.sonoma-county.org/prmd/historic/commission.htm
https://www.co.mendocino.ca.us/gs/parks/misc.htm
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf
https://www.co.mendocino.ca.us/planning/boards.htm
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm


 

   
  

 

 

 

 

 

 

 

 

Bibliography 

Duncans Mills Camping Club. 2015. Duncans camp club. Accessed June 15, 2016. 
http://duncanscampclub.com/. 

Environmental Science Associates. 2010. Russian River Estuary Management Project. Santa 
Rosa: Sonoma County Water Agency. 

Grewell, Brenda. 2012a. "Ludwigia." The Jepson Manual: Vascular Plants of California. Edited 
by Bruce G Baldwin, Douglas H Goldman, David J Keil, Robert Patterson, Thomas J 
Rossati and Dieter H Wilken. Berkeley: University of California Press. 

Grewell, Brenda, interview by Keenan Foster. 2012b. USDA Aquatic Weed Researcher (July 6). 

Grewell, Brenda, Michael Netherland, and Meghan Skaer Thomason. 2016. Establishing 
Research and Management Priorities for Invasive Water Primroses (Ludwigia spp.). 
Environmental Laboratory, Vicksburg, MS: ERD/EL TR-16-2, US Army Corp of 
Engineers Research and Development Center. 

Hansen, J Harvey, and Jeanna Thurlow Miller. 1962. Wild Oats in Eden: Sonoma County in the 
19th Century. Santa Rosa. 

Holland, R. F. and Keil, D.J. 1990. California Vegetation 4th edition. San Luis Obispo: California 
Polytechnic State University. 

Holland, Robert F. 1986. Preliminary Descriptions of the Terrestrial Natural Communities of 
California. Nongame-Heritage Program, Sacramento: State of California, The Resources 
Agency, Department of Fish and Game. 

Hurley, Marianne R. October 15, 2013. History of Sonoma County. http://www.sonoma-
county.org/prmd/historic/history.htm. 

Jennings, M R, and M P Hayes. 1988. Habitat correlates of distribution of the California red-
legged frog (Rana aurora draytonii) and the foothill yellow-legged frog (Rana 
boylii).Proceedings of the symposium on the management of amphibians, reptiles, and 
small mammals in North America, USDA. Forest Service General Technical Report RM-
166. 144-158. 

Jennings, M R, and M P Hayes. 1994. Amphibian and reptile species of special concern in 
California, Final Report. Sacramento: California Department of Fish and Game, Inland 
Fisheries Division. 

Jennings, M R, and M P Hayes. 1990. Status of the California red-legged frog, Rana aurora 
draytonii, in the Pescadero Marsh Natural Reserve. Sacramento: California Department 
of Parks and Recreation. 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." Email 
correspondence. (June 14). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-31 

http://www.sonoma
http:http://duncanscampclub.com


 

   
   

 

 

 

  

 

  

   

 

 

 

Bibliography 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." email 
Correspondence . (June 14). 

Johnsons Beach. n.d. Activates. Accessed June 2015, 2016. 
http://johnsonsbeach.com/activities/. 

Kent G. Lightfoot, Thomas A. Wake, and Ann M. Schiff. 1991. The Archaeology and 
Ethnohistory of Fort Ross, California. Berkeley: University of California, Berkeley. 

Kroeber, A. L. 1970. Handbook of the Indians of California. . Berkeley: California Book 
Company, Ltd. 

Malanson, G.P. 1993. Riparian Landscapes. Cambridge: Cambridge University Press. 

Martini-Lamb, J, and A Pecharich. 2016. Russian River Estuary Management Project, Marine 
Mammal Project Act incidental harrassment authorization, report of activities and 
monitoring results - January 1 to December 31, 2015. Santa Rosa: Sonoma County 
Water Agency. 

Martini-Lamb, J, M Luna, and J Mortenson. 2009. Russian River Estuary Management Activities 
– Pinniped Monitoring Plan. Santa Rosa: Sonoma County Water Agency. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah, CA: Mendocino 
County Planning and Building Department. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah: Mendocino County 
Planning and Building Department. 

Monte Rio Recreation and Parks District. 2016. Russian River Beaches. 
http://www.mrrpd.org/monteriobeach.html. 

National Recreation Reservation Service. 2014d. BOAT-IN SITES (LAKE SONOMA), CA. 
Accessed June 29, 2016. http://www.reserveamerica.com/camping/boatin-sites-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73091. 

—. 2014c. BUSHAY RECREATION AREA, CA. Accessed June 29, 2016. 
http://www.recreation.gov/camping/bushay-recreation-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73100. 

—. 2014b. CHEKAKA RECREATION AREA LAKE MENDOCINO, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/chekaka-recreation-area-lake-
mendocino/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73541. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use-
area/r/campgroundDetails.do?contractCode=NRSO&parkId=73240. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA Season Dates. 
Accessed June 29, 2016. http://www.recreation.gov/camping/kyen-campground-and-

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-32 

http://www.recreation.gov/camping/kyen-campground-and
http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use
http://www.recreation.gov/camping/chekaka-recreation-area-lake
http://www.recreation.gov/camping/bushay-recreation
http://www.reserveamerica.com/camping/boatin-sites-lake
http://www.mrrpd.org/monteriobeach.html
http://johnsonsbeach.com/activities


 

   
  

 

 

 

 
 

 
 

 

 

 

 

 

Bibliography 

oak-grove-day-use-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73240. 

—. 2014e. Liberty Glen (Lake Sonoma), CA. Accessed June 29, 2016. 
http://www.reserveamerica.com/camping/liberty-glen-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73251. 

NatureService. 2016. Dubiraphia giulianii - (Van Dyke, 1949). April 26. 
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii. 

NMFS. 2008. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement. Santa Rosa: National Marine Fisheries Service. 

—. 2011. "Takes of marine mammals incidental to specific activities; Russian River Estuary 
management activities." National Marine Fisheries Service: Federal Register, March 8. 
14924-14942. 

NPS. 2016. Historic Districts. National Park Service. June 7. 
http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html. 

OHP. 2016. "California Historical Resources." Office of Historic Preservation. Sacramento: 
California State Parks. Accessed July 2016. 

Ornduff, R, P M Faber, and T K Wolf. 2003. Introduction to California plant life. Berkeley: 
University of California Press. 

Peri, David W., Scott M. Patterson, and Jennie L. Goodrich. 2nd printing, May 1983. 
Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, California, Appendix A. 
San Francisco: U.S. Army Corps of Engineers. 

—. 2nd printing, May 1983. Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, 
California, pages 102-103. San Francisco: U.S. Army Corps of Engineers. 

Poor Pocket Moss Recovery Team. 2001. Recovery Strategy for poor pocket moss (Fissidens 
paupercaulus M. Howe) in British Columbia. Victoria: B.C. Ministry of Environment. 

Praetzellis, Mary, Adrian Praetzillis, and Suzanne Stewart. 1986. Before Warm Springs Dam: a 
History of the Lake Sonoma Area. Rohnert Park: Sonoma State University. 

PRMD. 2006. General Plan 2020 Draft Environmental Impact Report. Santa Rosa: County of 
Sonoma. 

PRMD. 2012. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. 2013. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-33 

http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii
http://www.reserveamerica.com/camping/liberty-glen-lake


 

   
   

 

 

 

 

 
 

 

 

Bibliography 

PRMD. 2008. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resorce Managment Department. 

PRMD. 2013. Sonoma County General Plan 2020. Open Space Resource Conservation 
Element, Santa Rosa: Sonoma County Permit and Resource Management Department. 

Remsen, J V Jr. 1978. Bird Species of Special Concern in California. Sacramento: California 
Department of Fish and Game. 

Riparian Habitat Joint Venture. 2004. The riparian bird conservation plan: a strategy for 
reversing the decline of riparian associated birds in California. Stinson Beach: California 
Partners in Flight. 

Rivers Edge. n.d. Rivers Edge Kayak & Canoe trips. Accessed June 15, 2016. 
http://riversedgekayakandcanoe.com/alex-self-guided-trip/. 

Russian River Adventures. n.d. Russian River Adventures. Accessed June 15, 2016. 
http://russianriveradventures.com/our-trips/. 

Russian River Recreation and Parks Districts. 2013. Facilities. 
http://russianriverrecpark.org/facilities/. 

Schooley, Chris, interview by Justin Smith. 2016. Supervising Park Ranger at Lake Mendocino 
(June 1). 

SCWA & Stewards. 2016. Russian River Estuary Management Project Pinniped Monitoring 
Plan. R e v i s e d. Stewards of the Coast and Redwoods, Santa Rosa: Sonoma County 
Water Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009. Santa Rosa: Sonoma County Water 
Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009 Related to Russian River Flow 
Changes Associated with the Temporary Urgency Change in Russian River Flows July 
1, 2009 through October 2, 2009 as authorized by The State of California Environmental 
Pr... Santa Rosa: Sonoma County Water Agency. 

SCWA. 1984. Supplemental Environmental Impact Report covering proposed coordinated use 
of water supply of Lake Mendocino and Lake Sonoma Russian River Project. Santa 
Rosa: Sonoma County Water Agency. 

—. 2010. "Vegetation Mapping Dataset." Santa Rosa, CA: Sonoma County Water Agency. 

Shaffer, H B, G M Fellers, S R Voss, J C Olivers, and G B Pauly. 2004. "Species boundaries, 
phylogeography and conservation genetics of the red-legged frog (Rana 
aurora/draytonii) complex." Molecular Ecology 2667-2677. 

Sonoma County Agricultural and Open Space District. 2016. Sonoma County Veg Map. April 
21. http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877#. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-34 

http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877
http://russianriverrecpark.org/facilities
http://russianriveradventures.com/our-trips
http://riversedgekayakandcanoe.com/alex-self-guided-trip


 

   
  

 

 
 

 

 

 

 

 

  

 
 

 

 

 

 

 

Bibliography 

Sonoma County. 2016a. Cloverdale River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx. 

—. 2016d. Guerneville River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx. 

—. 2016b. Healdsburg Veterans Memorial Beach. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial 
_Beach.aspx. 

—. 2016c. Wohler Bridge. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx. 

Sonoma.net. n.d. Lake Sonoma and Fish Hatchery in Sonoma County, California. Accessed 
May 17, 2011. http://www.parks.sonoma.net/laktrls.html. 

State of California. 2014. leginfo.legislature.ca.gov. 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52. 

Stebbins, R C. 2003. Field Guide to Western Reptiles and Amphibians. 3rd. New York: 
Houghton Mifflin Company. 

Stevens, Michelle L. October 2004. "White Root (Carex Barbarae)." Fremontia: A Journal of the 
California Native Plant Society 3-6. 

Storer, T I. 1925. A synopsis of the amphibia of California. Berkeley: University of California 
Press. 

SWRCB. 2009. Order WR 2009-0034-EXEC in the matter of permits 12947A, 12949, 12950, 
and 16596 (applications 12919A, 15736, 15737, 19351). Sacramento: State Water 
Resorces Control Board. 

Thomason Skaer, M J, B J Grewell, and M D Netherland. 2016. Hydrologic Variation Drives 
Invasive Plant Spread dynamics at Three Spatial Scales in a Managed River. Davis: 
USDA Agricultural Research Service, Exotic and Invasive Weed Research Unit, 
University of California. 

TMMC. 2016. "Current Patients." The Marine Mammal Center. April 21. 
http://www.marinemammalcenter.org/patients/current-patients-page/. 

USACE. n.d.b. Hunting at Lake Sonoma. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting/. 

—. 2015. Lake Mendocino. United States Army Corps of Engineers. August. Accessed June 16, 
2016. http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645. 

—. n.d.a. Liberty Glen Drive-In Camping. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake-
Sonoma/. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-35 

http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake
http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting
http://www.marinemammalcenter.org/patients/current-patients-page
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52
http:leginfo.legislature.ca.gov
http://www.parks.sonoma.net/laktrls.html
http:Sonoma.net
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx


 

   
   

 

 

 

 

 

 

Bibliography 

USFWS. 2015a. "Endangered and threatened wildlife and plants: 90-day findings on 10 
petitions." U.S. Fish and Wildlife Service, April 10. 19259-19263. 

—. 2015b. "Endangered and threatened wildlife and plants; 90-day findings for 25 petitions." 
U.S. Fish and Wildlife Service, September 18. 56423-56432. 

—. 2015c. "Endangered and threatened wildlife and plants; 90-day findings for 31 petitions." 
U.S. Fish and Wildlife Service. 37568-37579. 

—. 2010. "Endangered and threatened wildlife and plants; revised designation of critical habitat 
for the California red-legged frog." U.S. Fish and Wildlife Service, March 17. 12816-
12959. 

—. 2016a. "Giuliani's Dubiraphian riffle beetle (Dubiraphia giulianii)." U.S. Fish and Wildlife 
Service, April 26. 
http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status. 

USFWS. 1978. Methods for Assessing Instream Flows for Recreation Instream Flow Information 
Paper No. 6. Fort Collins: US Fish and Wildlife Service Cooperative Instream Flow 
Group. 

—. 2016b. "Official Species List." Arcata, CA: US Fish and Wildlife Service, Arcata Fish and 
Wildlife Office, March 23. 

—. 2016c. "Official Species List." Sacramento: U.S. Fish and Wildlife Service, Sacrmento Field 
Office. 

USFWS. 2002. Recovery Plan for the California Red-legged frog (Rana aurora draytonii). United 
States Fish and Wildlife Service, Portland, Oregon: U.S. Fish and Wildlife Service. 

USGS. 2016. USGS North American Breeding Bird Atlas. United States Geological Survey. 
Accessed June 27, 2016. 
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA-
Son2011. 

Warner, R.E. and Hendrix K.M. 1984. California Riparian Systems, Ecology, Conservation, and 
Productive Management. Berkeley and Los Angeles: University of California Press. 

Water Treks. n.d. Rentals. Accessed November 5, 2015. http://watertreks.com/rentals.php. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1988. California's Wildlife. Vol. I: 
Amphibians and Reptiles. Sacramento: California Department of Fish and Game. 

—. 1990a. California's Wildlife. Vol. II: Birds. Sacramento: California Department of Fish and 
Game. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1990b. California's Wildlife. Vol. III: 
Mammals. Sacramento: California Department of Fish and Game. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-36 

http://watertreks.com/rentals.php
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA
http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status


 

   
  

 

 

 
 

 

 

 

 

 
 

 

 
 

Bibliography 

Energy 
Bond, Marchia. June 10, 2016. "pers. comm."
	

California Energy Commission. 2015. 2014 Integrated Energy Policy Report Update. February 

25. http://www.energy.ca.gov/2014_energypolicy/. 

—. 2016. Utility Annual Power Content Labels for 2013. June 28. 
http://www.energy.ca.gov/pcl/labels/2013_index.html. 

—. 2016. Utility Annual Power Content Lables for 2014. June 28. 
http://www.energy.ca.gov/pcl/labels/index.html. 

California Legislative Information. 2016. SB-350 Clean Energy and Pollution Reduction Act of 
2015. April 5. 
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB350 . 

California Public Utilities Commission. 2016. California Renewables Portfolio Standard (RPS). 
April 5. http://www.cpuc.ca.gov/RPS_Homepage/. 

City of Ukiah. 2016. 2013 Power Content Label. April 5. http://www.cityofukiah.com/electric-
utility/. 

Grandi, Mel pers. comm. June 28, 2016. n.d. City of Ukiah. 

Grandi, Mel. pers. comm. July 6, 2016. n.d. City of Ukiah Electric Department. 

National Marine Fisheries Service. September 24, 2008. Biological Opinion for Water Supply, 
Flood Control Operations, and Channel Maintenance conducted by the U.S. Army Corps 
of Engineers, the Sonoma County Water Agency, and the Mendocino County Russian 
River Flood Control and Water Conservation Improvement D. NMFS, Southwest Region. 

Northern California Power Agency. 2016. Home Page. July 1. www.ncpa.com. 


Roberts, Dale. March 7, 2016. "pers. comm." 


SCWA. 2016. Energy & Sustainability Projects. January 20. http://www.scwa.ca.gov/energy-
sustainability-projects/. 

Sonoma County Waste Management District. 2016. Landfill Gas Power Plant. April 5. 
http://www.recyclenow.org/disposal/landfill_gas.asp. 

Sonoma County Water Agency. 2015. Brochure: Carbon-Free Water. Santa Rosa: SCWA. 

—. 2016. Carbon Free Water. April 6. http://www.scwa.ca.gov/carbon-free-water/. 

Source California Energy Services. 2016. Experience. May 17. 
http://www.sourcecalifornia.com/home.htm. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-37 

http://www.sourcecalifornia.com/home.htm
http://www.scwa.ca.gov/carbon-free-water
http://www.recyclenow.org/disposal/landfill_gas.asp
http://www.scwa.ca.gov/energy
http:www.ncpa.com
http://www.cityofukiah.com/electric
http://www.cpuc.ca.gov/RPS_Homepage
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB350
http://www.energy.ca.gov/pcl/labels/index.html
http://www.energy.ca.gov/pcl/labels/2013_index.html
http://www.energy.ca.gov/2014_energypolicy


 

   
   

 

   

 

 
  

 

 
 

 

 

 

 

Bibliography 

State of California. 2016. Energy Consumption Data Management System. July 8. 
http://ecdms.energy.ca.gov/elecbyutil.aspx. 

State of California. n.d. "Guidelines for Implementation of the California Environmental Quality 
Act, Energy Conservation, California Code of Regulations, Title 14, Division 6, Chapter 
3, Appendix F." 

U.S. Army Corps of Engineers. site updated 23 Feb 2015. Coyote Valley Dam, Lake 
Mendocino. site accessed February 4, 2016. 
http://www.spn.usace.army.mil/Missions/ProjectsandPrograms/ProjectsAZ/CoyoteValley 
DamLakeMendocinoCA(OM).aspx. 

U.S. Environmental Protection Agency. 2015. Summary of the Energy Policy Act. June 1. 
https://www.epa.gov/laws-regulations/summary-energy-policy-act. 

United States Army Corps of Engineers, Sacramento District. August 1986. Coyote Valley Dam 
and Lake Mendocino Russian River, California. Sacramento: USACE, Sacramento District. 

Cultural Resources 
Baldwin, B.G., Goldman, D.H. Keil, D.J. Patterson, R, and Rosatti, T.J. 2012. The Jepson 

Manual, 2nd Edition. Berkeley and Los Angeles: University Of California Press. 

Barbour, M G, T Keeler-Wolf, and A A Schoenherr. 2007. Terrestrial Vegetation of California. 
3rd. Berkeley: University of California Press. 

Barrow, Eileen. 2016. An Archival Study for the Fish Habitat Flows and Water Rights Project 
Mendocino and Sonoma Counties, California. Rohnert Park: Tom Origer & Associates. 

Barrow, Eileen, and Colin Caskey. 2015. A Cultural Resources Study for the Dry Creek Habitat 
Enhancement Project, Miles 2-6 Sonoma County, California. Rohnert Park: Tom Origer 
and Associates. 

Beedy, E C, and W J III Hamilton. 1999. The Birds of North America. Philadelphia: The Birds of 
North America, Inc. 

Bramlett, Nancy, interview by David Cuneo. 1994. USACE (April 29). 

Bulger, J B, N J Jr. Scott, and R B Seymour. 2003. "Terrestrial activity and conservation of adult 
California red-legged frogs (Rana aurora draytonii) in coastal forests and grasslands." 
Biological Conservation 110:85-95. 

Burke's Canoe. 2016. Burkes Canoe Trips. Accessed June 15, 2016. 
http://www.burkescanoetrips.com/. 

Burridge, B. 1995. Sonoma County Breeding Bird Altas. Santa Rosa: Madrone Audubon 
Society, Inc. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-38 

http:http://www.burkescanoetrips.com
https://www.epa.gov/laws-regulations/summary-energy-policy-act
http://www.spn.usace.army.mil/Missions/ProjectsandPrograms/ProjectsAZ/CoyoteValley
http://ecdms.energy.ca.gov/elecbyutil.aspx


 

   
  

 

 
 

 

  

 

 

 

 

 
 

 

 

 

 

 

Bibliography 

California Department of Parks and Recreation Department of Historic Preservation. December 
1998. "Five Views: An Ethnic Historic Site Survey for California." National Park Service. 
http://www.nps.gov/parkhistory/online_books/5views/5views.htm. 

California Indian Library Collections. 2015. "California Tribal Communities: California Indian Pre-
contact Tribal Territories." California Courts, The Judicial Branch of California. 
http://www.courts.ca.gov/3066.htm. 

California Native Plant Society, Rare Plant Program. 2016. Inventory of Rare and Endangered 
Plants (online edition, v8-02). Sacramento, CA, May 2. 

California Office of Historic Preservation, Department of Parks and Recreation. 2002. Technical 
Assistance Series #3 California Register of Historic Resources: Questions and Answers. 
Sacramento: California Office of Historic Preservation. 

California State Parks. 2016. Sonoma Coast State Park . 
http://www.parks.ca.gov/?page_id=451. 

Caltrans. 2010. Offically designated county senic highways. May 10. Accessed June 16, 2011. 
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm. 

—. 2016. Sonoma County. Accessed June 16, 2016. 
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm. 

Cardwell, G.T. in cooperation with the California Department of Water Resources. 1965. 
Geology & Ground Water in Russian River Valley Areas and in Round, Laytonville, and 
Little Lake Valleys Sonoma and Mendocino Counties, California. Washington: United 
States Government Printing Office. 

CDFG. 2007. California Steelhead Fishing Report-Restoration Card a Report to the Legislature. 
Sacramento: California Department of Fish and Game. 

CDFW. 2016. California Freshwater Fishing Regulations 2016-2017. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016a. "Occurrence Report." California Natural Diversity Database. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016b. "Special Animals List." California Natural Diversity Data Base. Sacramento: 
California Department of Fish and Wildlife. 

Condon, John, interview by Justin Smith. 2016. Russian River Recreation & Park District 
Maintenance Supervisor (June 27). 

Cook, D G, and J Martini-Lamb. 2004. "Distribution and habitat use of Pacific pond turtles in a 
summer impounded river." Transactions of the Western Section of The Wildlife Society 
84-89. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-39 

http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm
http://www.parks.ca.gov/?page_id=451
http://www.courts.ca.gov/3066.htm
http://www.nps.gov/parkhistory/online_books/5views/5views.htm


 

   
   

 

  

 

 

 

 

 

 

 

Bibliography 

Cook, D G, and M R Jennings. 2007. "Microhabitat use of the California red-legged frog and 
introduced bullfrog in a seasonal marsh." Herpetologica 430-440. 

Cook, D G, S White, P White, and E White. 2011. "Rana boylii (Foothill yellow-legged frog) 
upland movement." Herpetological Review 325-326. 

County of Mendocino. 2016. Boards & Commissions. July 6. 
https://www.co.mendocino.ca.us/planning/boards.htm. 

—. September 2008. General Plan Update Draft Environmental Impact Report. 
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf. 

—. 2016. Miscellaneous areas. https://www.co.mendocino.ca.us/gs/parks/misc.htm. 

County of Sonoma. 2016. Sonoma County Landmarks Commission. May 24. 
http://www.sonoma-county.org/prmd/historic/commission.htm. 

Dillabough, Mike, and Joel Miller, interview by Jessica Martini-Lamb. 2016. USACE (July 26). 

Duncans Mills Camping Club. 2015. Duncans camp club. Accessed June 15, 2016. 
http://duncanscampclub.com/. 

Environmental Science Associates. 2010. Russian River Estuary Management Project. Santa 
Rosa: Sonoma County Water Agency. 

Grewell, Brenda. 2012a. "Ludwigia." The Jepson Manual: Vascular Plants of California. Edited 
by Bruce G Baldwin, Douglas H Goldman, David J Keil, Robert Patterson, Thomas J 
Rossati and Dieter H Wilken. Berkeley: University of California Press. 

Grewell, Brenda, interview by Keenan Foster. 2012b. USDA Aquatic Weed Researcher (July 6). 

Grewell, Brenda, Michael Netherland, and Meghan Skaer Thomason. 2016. Establishing 
Research and Management Priorities for Invasive Water Primroses (Ludwigia spp.). 
Environmental Laboratory, Vicksburg, MS: ERD/EL TR-16-2, US Army Corp of 
Engineers Research and Development Center. 

Hansen, J Harvey, and Jeanna Thurlow Miller. 1962. Wild Oats in Eden: Sonoma County in the 
19th Century. Santa Rosa. 

Holland, R. F. and Keil, D.J. 1990. California Vegetation 4th edition. San Luis Obispo: California 
Polytechnic State University. 

Holland, Robert F. 1986. Preliminary Descriptions of the Terrestrial Natural Communities of 
California. Nongame-Heritage Program, Sacramento: State of California, The Resources 
Agency, Department of Fish and Game. 

Hurley, Marianne R. October 15, 2013. History of Sonoma County. http://www.sonoma-
county.org/prmd/historic/history.htm. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-40 

http://www.sonoma
http:http://duncanscampclub.com
http://www.sonoma-county.org/prmd/historic/commission.htm
https://www.co.mendocino.ca.us/gs/parks/misc.htm
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf
https://www.co.mendocino.ca.us/planning/boards.htm


 

   
  

 

 

 

 

 

 

  

 

  

Bibliography 

Jennings, M R, and M P Hayes. 1988. Habitat correlates of distribution of the California red-
legged frog (Rana aurora draytonii) and the foothill yellow-legged frog (Rana 
boylii).Proceedings of the symposium on the management of amphibians, reptiles, and 
small mammals in North America, USDA. Forest Service General Technical Report RM-
166. 144-158. 

Jennings, M R, and M P Hayes. 1994. Amphibian and reptile species of special concern in 
California, Final Report. Sacramento: California Department of Fish and Game, Inland 
Fisheries Division. 

Jennings, M R, and M P Hayes. 1990. Status of the California red-legged frog, Rana aurora 
draytonii, in the Pescadero Marsh Natural Reserve. Sacramento: California Department 
of Parks and Recreation. 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." Email 
correspondence. (June 14). 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." email 
Correspondence . (June 14). 

Johnsons Beach. n.d. Activates. Accessed June 2015, 2016. 
http://johnsonsbeach.com/activities/. 

Kent G. Lightfoot, Thomas A. Wake, and Ann M. Schiff. 1991. The Archaeology and 
Ethnohistory of Fort Ross, California. Berkeley: University of California, Berkeley. 

Kroeber, A. L. 1970. Handbook of the Indians of California. . Berkeley: California Book 
Company, Ltd. 

Malanson, G.P. 1993. Riparian Landscapes. Cambridge: Cambridge University Press. 

Martini-Lamb, J, and A Pecharich. 2016. Russian River Estuary Management Project, Marine 
Mammal Project Act incidental harrassment authorization, report of activities and 
monitoring results - January 1 to December 31, 2015. Santa Rosa: Sonoma County 
Water Agency. 

Martini-Lamb, J, M Luna, and J Mortenson. 2009. Russian River Estuary Management Activities 
– Pinniped Monitoring Plan. Santa Rosa: Sonoma County Water Agency. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah, CA: Mendocino 
County Planning and Building Department. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah: Mendocino County 
Planning and Building Department. 

Monte Rio Recreation and Parks District. 2016. Russian River Beaches. 
http://www.mrrpd.org/monteriobeach.html. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-41 

http://www.mrrpd.org/monteriobeach.html
http://johnsonsbeach.com/activities


 

   
   

 

   

 

 

 

 

 

 
 

Bibliography 

National Recreation Reservation Service. 2014d. BOAT-IN SITES (LAKE SONOMA), CA. 
Accessed June 29, 2016. http://www.reserveamerica.com/camping/boatin-sites-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73091. 

—. 2014c. BUSHAY RECREATION AREA, CA. Accessed June 29, 2016. 
http://www.recreation.gov/camping/bushay-recreation-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73100. 

—. 2014b. CHEKAKA RECREATION AREA LAKE MENDOCINO, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/chekaka-recreation-area-lake-
mendocino/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73541. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use-
area/r/campgroundDetails.do?contractCode=NRSO&parkId=73240. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA Season Dates. 
Accessed June 29, 2016. http://www.recreation.gov/camping/kyen-campground-and-
oak-grove-day-use-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73240. 

—. 2014e. Liberty Glen (Lake Sonoma), CA. Accessed June 29, 2016. 
http://www.reserveamerica.com/camping/liberty-glen-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73251. 

NatureService. 2016. Dubiraphia giulianii - (Van Dyke, 1949). April 26. 
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii. 

NMFS. 2008. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement. Santa Rosa: National Marine Fisheries Service. 

—. 2011. "Takes of marine mammals incidental to specific activities; Russian River Estuary 
management activities." National Marine Fisheries Service: Federal Register, March 8. 
14924-14942. 

NPS. 2016. Historic Districts. National Park Service. June 7. 
http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html. 

OHP. 2016. "California Historical Resources." Office of Historic Preservation. Sacramento: 
California State Parks. Accessed July 2016. 

Ornduff, R, P M Faber, and T K Wolf. 2003. Introduction to California plant life. Berkeley: 
University of California Press. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-42 

http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii
http://www.reserveamerica.com/camping/liberty-glen-lake
http://www.recreation.gov/camping/kyen-campground-and
http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use
http://www.recreation.gov/camping/chekaka-recreation-area-lake
http://www.recreation.gov/camping/bushay-recreation
http://www.reserveamerica.com/camping/boatin-sites-lake


 

   
  

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

Bibliography 

Peri, David W., Scott M. Patterson, and Jennie L. Goodrich. 2nd printing, May 1983. 
Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, California, Appendix A. 
San Francisco: U.S. Army Corps of Engineers. 

—. 2nd printing, May 1983. Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, 
California, pages 102-103. San Francisco: U.S. Army Corps of Engineers. 

Poor Pocket Moss Recovery Team. 2001. Recovery Strategy for poor pocket moss (Fissidens 
paupercaulus M. Howe) in British Columbia. Victoria: B.C. Ministry of Environment. 

Praetzellis, Mary, Adrian Praetzillis, and Suzanne Stewart. 1986. Before Warm Springs Dam: a 
History of the Lake Sonoma Area. Rohnert Park: Sonoma State University. 

PRMD. 2006. General Plan 2020 Draft Environmental Impact Report. Santa Rosa: County of 
Sonoma. 

PRMD. 2012. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. 2013. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. 2008. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resorce Managment Department. 

PRMD. 2013. Sonoma County General Plan 2020. Open Space Resource Conservation 
Element, Santa Rosa: Sonoma County Permit and Resource Management Department. 

Remsen, J V Jr. 1978. Bird Species of Special Concern in California. Sacramento: California 
Department of Fish and Game. 

Riparian Habitat Joint Venture. 2004. The riparian bird conservation plan: a strategy for 
reversing the decline of riparian associated birds in California. Stinson Beach: California 
Partners in Flight. 

Rivers Edge. n.d. Rivers Edge Kayak & Canoe trips. Accessed June 15, 2016. 
http://riversedgekayakandcanoe.com/alex-self-guided-trip/. 

Russian River Adventures. n.d. Russian River Adventures. Accessed June 15, 2016. 
http://russianriveradventures.com/our-trips/. 

Russian River Recreation and Parks Districts. 2013. Facilities. 
http://russianriverrecpark.org/facilities/. 

Schooley, Chris, interview by Justin Smith. 2016. Supervising Park Ranger at Lake Mendocino 
(June 1). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-43 

http://russianriverrecpark.org/facilities
http://russianriveradventures.com/our-trips
http://riversedgekayakandcanoe.com/alex-self-guided-trip


 

   
   

 

 
 

 

 

 

 

 

  

 
 

 

Bibliography 

SCWA & Stewards. 2016. Russian River Estuary Management Project Pinniped Monitoring 
Plan. R e v i s e d. Stewards of the Coast and Redwoods, Santa Rosa: Sonoma County 
Water Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009. Santa Rosa: Sonoma County Water 
Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009 Related to Russian River Flow 
Changes Associated with the Temporary Urgency Change in Russian River Flows July 
1, 2009 through October 2, 2009 as authorized by The State of California Environmental 
Pr... Santa Rosa: Sonoma County Water Agency. 

SCWA. 1984. Supplemental Environmental Impact Report covering proposed coordinated use 
of water supply of Lake Mendocino and Lake Sonoma Russian River Project. Santa 
Rosa: Sonoma County Water Agency. 

—. 2010. "Vegetation Mapping Dataset." Santa Rosa, CA: Sonoma County Water Agency. 

Shaffer, H B, G M Fellers, S R Voss, J C Olivers, and G B Pauly. 2004. "Species boundaries, 
phylogeography and conservation genetics of the red-legged frog (Rana 
aurora/draytonii) complex." Molecular Ecology 2667-2677. 

Sonoma County Agricultural and Open Space District. 2016. Sonoma County Veg Map. April 
21. http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877#. 

Sonoma County. 2016a. Cloverdale River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx. 

—. 2016d. Guerneville River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx. 

—. 2016b. Healdsburg Veterans Memorial Beach. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial 
_Beach.aspx. 

—. 2016c. Wohler Bridge. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx. 

Sonoma.net. n.d. Lake Sonoma and Fish Hatchery in Sonoma County, California. Accessed 
May 17, 2011. http://www.parks.sonoma.net/laktrls.html. 

State of California. 2014. leginfo.legislature.ca.gov. 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52. 

Stebbins, R C. 2003. Field Guide to Western Reptiles and Amphibians. 3rd. New York: 
Houghton Mifflin Company. 

Stevens, Michelle L. October 2004. "White Root (Carex Barbarae)." Fremontia: A Journal of the 
California Native Plant Society 3-6. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-44 

http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52
http:leginfo.legislature.ca.gov
http://www.parks.sonoma.net/laktrls.html
http:Sonoma.net
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx
http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877


 

   
  

 

 

 

 

 

 

Bibliography 

Storer, T I. 1925. A synopsis of the amphibia of California. Berkeley: University of California 
Press. 

SWRCB. 2009. Order WR 2009-0034-EXEC in the matter of permits 12947A, 12949, 12950, 
and 16596 (applications 12919A, 15736, 15737, 19351). Sacramento: State Water 
Resorces Control Board. 

Thomason Skaer, M J, B J Grewell, and M D Netherland. 2016. Hydrologic Variation Drives 
Invasive Plant Spread dynamics at Three Spatial Scales in a Managed River. Davis: 
USDA Agricultural Research Service, Exotic and Invasive Weed Research Unit, 
University of California. 

TMMC. 2016. "Current Patients." The Marine Mammal Center. April 21. 
http://www.marinemammalcenter.org/patients/current-patients-page/. 

USACE. n.d.b. Hunting at Lake Sonoma. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting/. 

—. 2015. Lake Mendocino. United States Army Corps of Engineers. August. Accessed June 16, 
2016. http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645. 

—. n.d.a. Liberty Glen Drive-In Camping. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake-
Sonoma/. 

USFWS. 2015a. "Endangered and threatened wildlife and plants: 90-day findings on 10 
petitions." U.S. Fish and Wildlife Service, April 10. 19259-19263. 

—. 2015b. "Endangered and threatened wildlife and plants; 90-day findings for 25 petitions." 
U.S. Fish and Wildlife Service, September 18. 56423-56432. 

—. 2015c. "Endangered and threatened wildlife and plants; 90-day findings for 31 petitions." 
U.S. Fish and Wildlife Service. 37568-37579. 

—. 2010. "Endangered and threatened wildlife and plants; revised designation of critical habitat 
for the California red-legged frog." U.S. Fish and Wildlife Service, March 17. 12816-
12959. 

—. 2016a. "Giuliani's Dubiraphian riffle beetle (Dubiraphia giulianii)." U.S. Fish and Wildlife 
Service, April 26. 
http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status. 

USFWS. 1978. Methods for Assessing Instream Flows for Recreation Instream Flow Information 
Paper No. 6. Fort Collins: US Fish and Wildlife Service Cooperative Instream Flow 
Group. 

—. 2016b. "Official Species List." Arcata, CA: US Fish and Wildlife Service, Arcata Fish and 
Wildlife Office, March 23. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-45 

http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake
http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting
http://www.marinemammalcenter.org/patients/current-patients-page


 

   
   

 

 

 

 

 

 

 

 

Bibliography 

—. 2016c. "Official Species List." Sacramento: U.S. Fish and Wildlife Service, Sacrmento Field 
Office. 

USFWS. 2002. Recovery Plan for the California Red-legged frog (Rana aurora draytonii). United 
States Fish and Wildlife Service, Portland, Oregon: U.S. Fish and Wildlife Service. 

USGS. 2016. USGS North American Breeding Bird Atlas. United States Geological Survey. 
Accessed June 27, 2016. 
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA-
Son2011. 

Warner, R.E. and Hendrix K.M. 1984. California Riparian Systems, Ecology, Conservation, and 
Productive Management. Berkeley and Los Angeles: University of California Press. 

Water Treks. n.d. Rentals. Accessed November 5, 2015. http://watertreks.com/rentals.php. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1988. California's Wildlife. Vol. I: 
Amphibians and Reptiles. Sacramento: California Department of Fish and Game. 

—. 1990a. California's Wildlife. Vol. II: Birds. Sacramento: California Department of Fish and 
Game. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1990b. California's Wildlife. Vol. III: 
Mammals. Sacramento: California Department of Fish and Game. 

Greenhouse Gas Emissions and Climate Change 
ARB. 2014. "First Update to the AB 32 Scoping Plan." California Air Resources Board. 

http://www.arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_scopin 
g_plan.pdf. 

—. 2011. "Initial AB 32 Climate Change Scooping Plan." California Air Resources Board. 
Accessed July 2016. 
http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm. 

California Energy Commission. 2015. "2015 Power Content Label." Accessed July 2016. 
http://www.energy.ca.gov/pcl/labels/2014_labels/all_labels/Ukiah.pdf. Accessed: July 
2016. 

—. 2016. "Energy Consumption Data Management System." Accessed July 2016. 
http://ecdms.energy.ca.gov/elecbyutil.aspx. 

CDWR. 2008. Managing an Uncertain Future: Climate Change Adaptation Strategies for 
California’s Water. California Department of Water Resources. Accessed August 2016. 
http://www.water.ca.gov/climatechange/ docs/ClimateChangeWhitePaper.pdf. 

City of Ukiah. 2016. "2013 power Content Label." April 5. Electric Utility Department: 
http://www.cityofukiah.com/electric-utility/. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-46 

http://www.cityofukiah.com/electric-utility
http://www.water.ca.gov/climatechange
http://ecdms.energy.ca.gov/elecbyutil.aspx
http://www.energy.ca.gov/pcl/labels/2014_labels/all_labels/Ukiah.pdf
http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm
http://www.arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_scopin
http://watertreks.com/rentals.php
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA


 

   
  

 

  

 

 
 

 

 

 

 

 

Bibliography 

—. 2014. "City of Ukiah Climate Action Plan." http://www.cityofukiah.com/NewWeb/wp-
content/uploads/2013/05/Final-Draft_Climate_Action_Plan.pdf. 

CNRA. 2012. Our Changing Climate: Vulnerability & Adaptation to the Increasing Risks of 
Climate Change in California. California Natural Resources Agency. Accessed August 
2016. http://www.energy.ca.gov/2012publications/CEC-500-2012-007/CEC-500-2012-
007.pdf. 

Goldenfum, Joel Avruch. 2012. "Challenges and solutions for assessing the impact of 
freshwater resevoirs on natural GHG emissions." Ecohydrology and Hydrobiology 12 
(No.2): 115-122. 

Grand Valley State University. 2016. "Seasonal Lake Stratification." Accessed July 2016. 
http://faculty.gvsu.edu/videticp/stratification.htm. 

Grandi, Mel. 2016. "Personal Communication." June 28. 

IHA. 2010. GHG Measurement Guidelines for Freshwater Reservoirs. International Hydropower 
Association. Accessed August 2016. 
https://www.hydropower.org/sites/default/files/publications-
docs/GHG%20Measurement%20Guidelines%20for%20Freshwater%20Reservoirs.pdf. 

IPCC. 2013. "Carbon and Other Biogeochemical Cycles." International Panel on Climate 
Change. https://www.ipcc.ch/pdf/assessment-
report/ar5/wg1/WG1AR5_Chapter06_FINAL.pdf. 

—. 2014. "Summary for Policymakers." Climate Change 2014 Synthesis Report. 
Intergovernmental Panel on Climate Change. Accessed July 2016. 
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf. 

SCWA. 2016. "2015 Urban Water Management Plan." Accessed July 2016. 
http://www.scwa.ca.gov/files/docs/water-resources/Sonoma%20CWA%202015% 
20UWMP%20June%201%202016_acc.pdf. 

—. 2015. "Brochure: Carbon Free Water." Sonoma County Water Agency. 

—. 2016. "Energy and Sustainability Projects ." Sonoma County Water Agency. Accessed July 
2016. http://www.scwa.ca.gov/energy-sustainability-projects/. 

SCWA. 2015. Water Agency Reliability Report. Sonoma County Water Agency. Accessed July 
2016. http://www.scwa.ca.gov/files/docs/projects/rrifr/stateboard/2015/Water 
Agency_ReliabilityReport_30apr15_Packet.pdf. 

Sonoma County. 2015. "Climate Ready Sonoma County: Climate Hazards and Vulnerabilities." 
Accessed July 2016. 
http://www.sctainfo.org/pdf/Climate%20Ready_Hazards_Vulnerabilities.pdf. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-47 

http://www.sctainfo.org/pdf/Climate%20Ready_Hazards_Vulnerabilities.pdf
http://www.scwa.ca.gov/files/docs/projects/rrifr/stateboard/2015/Water
http://www.scwa.ca.gov/energy-sustainability-projects
http://www.scwa.ca.gov/files/docs/water-resources/Sonoma%20CWA%202015
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf
https://www.ipcc.ch/pdf/assessment
https://www.hydropower.org/sites/default/files/publications
http://faculty.gvsu.edu/videticp/stratification.htm
http://www.energy.ca.gov/2012publications/CEC-500-2012-007/CEC-500-2012
http://www.cityofukiah.com/NewWeb/wp


 

   
   

 

 

 

 

 

 
 

 

 

 

 

Bibliography 

—. 2008. "Sonoma County General Plan 2020." Accessed July 2016. http://www.sonoma-
county.org/PRMD/gp2020/index.htm. 

Tranvik, Lars J, John A Downing, James B Cotner, Steven A Loiselle, Robert G Striegl, Thomas 
J Ballatore, Peter Dillon, et al. 2009. "Lakes and Reservoirs as Regulators of Carbon 
Cycling and Climate." Limonology and Oceanography 54 (6, part 2): 2298-2314. 

University of Minnesota. n.d. "Overview of Causes and Effects of Global Climate Change." 
Accessed July 2016. http://zadeh.ugent.be/liming/books/climag/causes/. 

USACE. 2008. "Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation [...]." U.S. Army Corps of Engineers. Accessed July 2016. 

USACE. 1973. Environmental Impact Statement. Warm Springs Dam and Lake Sonoma 
Project. Russian River Basin, Sonoma County, California: U.S. Army Corps of 
Engineers. 

USGS. 2012. "Simulation of Climate Change in San Fransisco Bay Basins, California: Case 
Studies in the Russian River Valley and Santa Cruz Mountains." Scientific Investigations Report 
2012-5132. U.S. Geological Survey. 

Aesthetics 
Baldwin, B.G., Goldman, D.H. Keil, D.J. Patterson, R, and Rosatti, T.J. 2012. The Jepson 

Manual, 2nd Edition. Berkeley and Los Angeles: University Of California Press. 

Barbour, M G, T Keeler-Wolf, and A A Schoenherr. 2007. Terrestrial Vegetation of California. 
3rd. Berkeley: University of California Press. 

Barrow, Eileen. 2016. An Archival Study for the Fish Habitat Flows and Water Rights Project 
Mendocino and Sonoma Counties, California. Rohnert Park: Tom Origer & Associates. 

Barrow, Eileen, and Colin Caskey. 2015. A Cultural Resources Study for the Dry Creek Habitat 
Enhancement Project, Miles 2-6 Sonoma County, California. Rohnert Park: Tom Origer 
and Associates. 

Beedy, E C, and W J III Hamilton. 1999. The Birds of North America. Philadelphia: The Birds of 
North America, Inc. 

Bramlett, Nancy, interview by David Cuneo. 1994. USACE (April 29). 

Bulger, J B, N J Jr. Scott, and R B Seymour. 2003. "Terrestrial activity and conservation of adult 
California red-legged frogs (Rana aurora draytonii) in coastal forests and grasslands." 
Biological Conservation 110:85-95. 

Burke's Canoe. 2016. Burkes Canoe Trips. Accessed June 15, 2016. 
http://www.burkescanoetrips.com/. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-48 

http:http://www.burkescanoetrips.com
http://zadeh.ugent.be/liming/books/climag/causes
http://www.sonoma


 

   
  

 

 
 

 

  

 

 

 

 

 
 

 

 

 

 

Bibliography 

Burridge, B. 1995. Sonoma County Breeding Bird Altas. Santa Rosa: Madrone Audubon 
Society, Inc. 

California Department of Parks and Recreation Department of Historic Preservation. December 
1998. "Five Views: An Ethnic Historic Site Survey for California." National Park Service. 
http://www.nps.gov/parkhistory/online_books/5views/5views.htm. 

California Indian Library Collections. 2015. "California Tribal Communities: California Indian Pre-
contact Tribal Territories." California Courts, The Judicial Branch of California. 
http://www.courts.ca.gov/3066.htm. 

California Native Plant Society, Rare Plant Program. 2016. Inventory of Rare and Endangered 
Plants (online edition, v8-02). Sacramento, CA, May 2. 

California Office of Historic Preservation, Department of Parks and Recreation. 2002. Technical 
Assistance Series #3 California Register of Historic Resources: Questions and Answers. 
Sacramento: California Office of Historic Preservation. 

California State Parks. 2016. Sonoma Coast State Park . 
http://www.parks.ca.gov/?page_id=451. 

Caltrans. 2010. Offically designated county senic highways. May 10. Accessed June 16, 2011. 
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm. 

—. 2016. Sonoma County. Accessed June 16, 2016. 
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm. 

Cardwell, G.T. in cooperation with the California Department of Water Resources. 1965. 
Geology & Ground Water in Russian River Valley Areas and in Round, Laytonville, and 
Little Lake Valleys Sonoma and Mendocino Counties, California. Washington: United 
States Government Printing Office. 

CDFG. 2007. California Steelhead Fishing Report-Restoration Card a Report to the Legislature. 
Sacramento: California Department of Fish and Game. 

CDFW. 2016. California Freshwater Fishing Regulations 2016-2017. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016a. "Occurrence Report." California Natural Diversity Database. Sacramento: California 
Department of Fish and Wildlife. 

—. 2016b. "Special Animals List." California Natural Diversity Data Base. Sacramento: 
California Department of Fish and Wildlife. 

Condon, John, interview by Justin Smith. 2016. Russian River Recreation & Park District 
Maintenance Supervisor (June 27). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-49 

http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/sonoma.htm
http://www.dot.ca.gov/hq/LandArch/scenic/schwy.htm
http://www.parks.ca.gov/?page_id=451
http://www.courts.ca.gov/3066.htm
http://www.nps.gov/parkhistory/online_books/5views/5views.htm


 

   
   

 

 

  

 

 

 

 

 

 

 

Bibliography 

Cook, D G, and J Martini-Lamb. 2004. "Distribution and habitat use of Pacific pond turtles in a 
summer impounded river." Transactions of the Western Section of The Wildlife Society 
84-89. 

Cook, D G, and M R Jennings. 2007. "Microhabitat use of the California red-legged frog and 
introduced bullfrog in a seasonal marsh." Herpetologica 430-440. 

Cook, D G, S White, P White, and E White. 2011. "Rana boylii (Foothill yellow-legged frog) 
upland movement." Herpetological Review 325-326. 

County of Mendocino. 2016. Boards & Commissions. July 6. 
https://www.co.mendocino.ca.us/planning/boards.htm. 

—. September 2008. General Plan Update Draft Environmental Impact Report. 
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf. 

—. 2016. Miscellaneous areas. https://www.co.mendocino.ca.us/gs/parks/misc.htm. 

County of Sonoma. 2016. Sonoma County Landmarks Commission. May 24. 
http://www.sonoma-county.org/prmd/historic/commission.htm. 

Dillabough, Mike, and Joel Miller, interview by Jessica Martini-Lamb. 2016. USACE (July 26). 

Duncans Mills Camping Club. 2015. Duncans camp club. Accessed June 15, 2016. 
http://duncanscampclub.com/. 

Environmental Science Associates. 2010. Russian River Estuary Management Project. Santa 
Rosa: Sonoma County Water Agency. 

Grewell, Brenda. 2012a. "Ludwigia." The Jepson Manual: Vascular Plants of California. Edited 
by Bruce G Baldwin, Douglas H Goldman, David J Keil, Robert Patterson, Thomas J 
Rossati and Dieter H Wilken. Berkeley: University of California Press. 

Grewell, Brenda, interview by Keenan Foster. 2012b. USDA Aquatic Weed Researcher (July 6). 

Grewell, Brenda, Michael Netherland, and Meghan Skaer Thomason. 2016. Establishing 
Research and Management Priorities for Invasive Water Primroses (Ludwigia spp.). 
Environmental Laboratory, Vicksburg, MS: ERD/EL TR-16-2, US Army Corp of 
Engineers Research and Development Center. 

Hansen, J Harvey, and Jeanna Thurlow Miller. 1962. Wild Oats in Eden: Sonoma County in the 
19th Century. Santa Rosa. 

Holland, R. F. and Keil, D.J. 1990. California Vegetation 4th edition. San Luis Obispo: California 
Polytechnic State University. 

Holland, Robert F. 1986. Preliminary Descriptions of the Terrestrial Natural Communities of 
California. Nongame-Heritage Program, Sacramento: State of California, The Resources 
Agency, Department of Fish and Game. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-50 

http:http://duncanscampclub.com
http://www.sonoma-county.org/prmd/historic/commission.htm
https://www.co.mendocino.ca.us/gs/parks/misc.htm
http://www.co.mendocino.ca.us/planning/pdf/4.5_cultural_resources.pdf
https://www.co.mendocino.ca.us/planning/boards.htm


 

   
  

 

 

 

 

 

 

  

 

Bibliography 

Hurley, Marianne R. October 15, 2013. History of Sonoma County. http://www.sonoma-
county.org/prmd/historic/history.htm. 

Jennings, M R, and M P Hayes. 1988. Habitat correlates of distribution of the California red-
legged frog (Rana aurora draytonii) and the foothill yellow-legged frog (Rana 
boylii).Proceedings of the symposium on the management of amphibians, reptiles, and 
small mammals in North America, USDA. Forest Service General Technical Report RM-
166. 144-158. 

Jennings, M R, and M P Hayes. 1994. Amphibian and reptile species of special concern in 
California, Final Report. Sacramento: California Department of Fish and Game, Inland 
Fisheries Division. 

Jennings, M R, and M P Hayes. 1990. Status of the California red-legged frog, Rana aurora 
draytonii, in the Pescadero Marsh Natural Reserve. Sacramento: California Department 
of Parks and Recreation. 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." Email 
correspondence. (June 14). 

Johnson, Corbin, interview by Justin Smith. 2016. "Sonoma County Regional Parks." email 
Correspondence . (June 14). 

Johnsons Beach. n.d. Activates. Accessed June 2015, 2016. 
http://johnsonsbeach.com/activities/. 

Kent G. Lightfoot, Thomas A. Wake, and Ann M. Schiff. 1991. The Archaeology and 
Ethnohistory of Fort Ross, California. Berkeley: University of California, Berkeley. 

Kroeber, A. L. 1970. Handbook of the Indians of California. . Berkeley: California Book 
Company, Ltd. 

Malanson, G.P. 1993. Riparian Landscapes. Cambridge: Cambridge University Press. 

Martini-Lamb, J, and A Pecharich. 2016. Russian River Estuary Management Project, Marine 
Mammal Project Act incidental harrassment authorization, report of activities and 
monitoring results - January 1 to December 31, 2015. Santa Rosa: Sonoma County 
Water Agency. 

Martini-Lamb, J, M Luna, and J Mortenson. 2009. Russian River Estuary Management Activities 
– Pinniped Monitoring Plan. Santa Rosa: Sonoma County Water Agency. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah, CA: Mendocino 
County Planning and Building Department. 

Mendocino County. 2009. Mendocino County General Plan 2009. Ukiah: Mendocino County 
Planning and Building Department. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-51 

http://johnsonsbeach.com/activities
http://www.sonoma


 

   
   

 

  

   

 

 

 

 

 

 
 

Bibliography 

Monte Rio Recreation and Parks District. 2016. Russian River Beaches. 
http://www.mrrpd.org/monteriobeach.html. 

National Recreation Reservation Service. 2014d. BOAT-IN SITES (LAKE SONOMA), CA. 
Accessed June 29, 2016. http://www.reserveamerica.com/camping/boatin-sites-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73091. 

—. 2014c. BUSHAY RECREATION AREA, CA. Accessed June 29, 2016. 
http://www.recreation.gov/camping/bushay-recreation-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73100. 

—. 2014b. CHEKAKA RECREATION AREA LAKE MENDOCINO, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/chekaka-recreation-area-lake-
mendocino/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73541. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA. Accessed June 29, 
2016. http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use-
area/r/campgroundDetails.do?contractCode=NRSO&parkId=73240. 

—. 2014. KYEN CAMPGROUND AND OAK GROVE DAY USE AREA, CA Season Dates. 
Accessed June 29, 2016. http://www.recreation.gov/camping/kyen-campground-and-
oak-grove-day-use-
area/r/campgroundSeasonDates.do?contractCode=NRSO&parkId=73240. 

—. 2014e. Liberty Glen (Lake Sonoma), CA. Accessed June 29, 2016. 
http://www.reserveamerica.com/camping/liberty-glen-lake-
sonoma/r/campgroundDetails.do?contractCode=NRSO&parkId=73251. 

NatureService. 2016. Dubiraphia giulianii - (Van Dyke, 1949). April 26. 
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii. 

NMFS. 2008. Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement. Santa Rosa: National Marine Fisheries Service. 

—. 2011. "Takes of marine mammals incidental to specific activities; Russian River Estuary 
management activities." National Marine Fisheries Service: Federal Register, March 8. 
14924-14942. 

NPS. 2016. Historic Districts. National Park Service. June 7. 
http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html. 

OHP. 2016. "California Historical Resources." Office of Historic Preservation. Sacramento: 
California State Parks. Accessed July 2016. 

Ornduff, R, P M Faber, and T K Wolf. 2003. Introduction to California plant life. Berkeley: 
University of California Press. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-52 

http://www.nationalregisterofhistoricplaces.com/ca/sonoma/districts.html
http://explorer.natureserve.org/servlet/NatureServe?searchName=Dubiraphia+giulianii
http://www.reserveamerica.com/camping/liberty-glen-lake
http://www.recreation.gov/camping/kyen-campground-and
http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use
http://www.recreation.gov/camping/chekaka-recreation-area-lake
http://www.recreation.gov/camping/bushay-recreation
http://www.reserveamerica.com/camping/boatin-sites-lake
http://www.mrrpd.org/monteriobeach.html


 

   
  

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

Bibliography 

Peri, David W., Scott M. Patterson, and Jennie L. Goodrich. 2nd printing, May 1983. 
Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, California, Appendix A. 
San Francisco: U.S. Army Corps of Engineers. 

—. 2nd printing, May 1983. Ethnobotanical Mitigation Warm Springs Dam - Lake Sonoma, 
California, pages 102-103. San Francisco: U.S. Army Corps of Engineers. 

Poor Pocket Moss Recovery Team. 2001. Recovery Strategy for poor pocket moss (Fissidens 
paupercaulus M. Howe) in British Columbia. Victoria: B.C. Ministry of Environment. 

Praetzellis, Mary, Adrian Praetzillis, and Suzanne Stewart. 1986. Before Warm Springs Dam: a 
History of the Lake Sonoma Area. Rohnert Park: Sonoma State University. 

PRMD. 2006. General Plan 2020 Draft Environmental Impact Report. Santa Rosa: County of 
Sonoma. 

PRMD. 2012. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. 2013. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. 2008. Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resorce Managment Department. 

PRMD. 2013. Sonoma County General Plan 2020. Open Space Resource Conservation 
Element, Santa Rosa: Sonoma County Permit and Resource Management Department. 

Remsen, J V Jr. 1978. Bird Species of Special Concern in California. Sacramento: California 
Department of Fish and Game. 

Riparian Habitat Joint Venture. 2004. The riparian bird conservation plan: a strategy for 
reversing the decline of riparian associated birds in California. Stinson Beach: California 
Partners in Flight. 

Rivers Edge. n.d. Rivers Edge Kayak & Canoe trips. Accessed June 15, 2016. 
http://riversedgekayakandcanoe.com/alex-self-guided-trip/. 

Russian River Adventures. n.d. Russian River Adventures. Accessed June 15, 2016. 
http://russianriveradventures.com/our-trips/. 

Russian River Recreation and Parks Districts. 2013. Facilities. 
http://russianriverrecpark.org/facilities/. 

Schooley, Chris, interview by Justin Smith. 2016. Supervising Park Ranger at Lake Mendocino 
(June 1). 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-53 

http://russianriverrecpark.org/facilities
http://russianriveradventures.com/our-trips
http://riversedgekayakandcanoe.com/alex-self-guided-trip


 

   
   

 

 
 

 

 

 

 

 

  

 
 

 

Bibliography 

SCWA & Stewards. 2016. Russian River Estuary Management Project Pinniped Monitoring 
Plan. R e v i s e d. Stewards of the Coast and Redwoods, Santa Rosa: Sonoma County 
Water Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009. Santa Rosa: Sonoma County Water 
Agency. 

SCWA. 2009. Russian River Recreation Assessment 2009 Related to Russian River Flow 
Changes Associated with the Temporary Urgency Change in Russian River Flows July 
1, 2009 through October 2, 2009 as authorized by The State of California Environmental 
Pr... Santa Rosa: Sonoma County Water Agency. 

SCWA. 1984. Supplemental Environmental Impact Report covering proposed coordinated use 
of water supply of Lake Mendocino and Lake Sonoma Russian River Project. Santa 
Rosa: Sonoma County Water Agency. 

—. 2010. "Vegetation Mapping Dataset." Santa Rosa, CA: Sonoma County Water Agency. 

Shaffer, H B, G M Fellers, S R Voss, J C Olivers, and G B Pauly. 2004. "Species boundaries, 
phylogeography and conservation genetics of the red-legged frog (Rana 
aurora/draytonii) complex." Molecular Ecology 2667-2677. 

Sonoma County Agricultural and Open Space District. 2016. Sonoma County Veg Map. April 
21. http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877#. 

Sonoma County. 2016a. Cloverdale River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx. 

—. 2016d. Guerneville River Park. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx. 

—. 2016b. Healdsburg Veterans Memorial Beach. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial 
_Beach.aspx. 

—. 2016c. Wohler Bridge. 
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx. 

Sonoma.net. n.d. Lake Sonoma and Fish Hatchery in Sonoma County, California. Accessed 
May 17, 2011. http://www.parks.sonoma.net/laktrls.html. 

State of California. 2014. leginfo.legislature.ca.gov. 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52. 

Stebbins, R C. 2003. Field Guide to Western Reptiles and Amphibians. 3rd. New York: 
Houghton Mifflin Company. 

Stevens, Michelle L. October 2004. "White Root (Carex Barbarae)." Fremontia: A Journal of the 
California Native Plant Society 3-6. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-54 

http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB52
http:leginfo.legislature.ca.gov
http://www.parks.sonoma.net/laktrls.html
http:Sonoma.net
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Wohler_Bridge.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Healdsburg_Veterans_Memorial
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Guerneville_River_Park.aspx
http://parks.sonomacounty.ca.gov/Get_Outdoors/Parks/Cloverdale_River_Park.aspx
http://sonomavegmap.org/1942/?appid=204eaae5687f4ff9886afc66a2289877


 

   
  

 

 

 

 

 

 

Bibliography 

Storer, T I. 1925. A synopsis of the amphibia of California. Berkeley: University of California 
Press. 

SWRCB. 2009. Order WR 2009-0034-EXEC in the matter of permits 12947A, 12949, 12950, 
and 16596 (applications 12919A, 15736, 15737, 19351). Sacramento: State Water 
Resorces Control Board. 

Thomason Skaer, M J, B J Grewell, and M D Netherland. 2016. Hydrologic Variation Drives 
Invasive Plant Spread dynamics at Three Spatial Scales in a Managed River. Davis: 
USDA Agricultural Research Service, Exotic and Invasive Weed Research Unit, 
University of California. 

TMMC. 2016. "Current Patients." The Marine Mammal Center. April 21. 
http://www.marinemammalcenter.org/patients/current-patients-page/. 

USACE. n.d.b. Hunting at Lake Sonoma. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting/. 

—. 2015. Lake Mendocino. United States Army Corps of Engineers. August. Accessed June 16, 
2016. http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645. 

—. n.d.a. Liberty Glen Drive-In Camping. Accessed June 30, 2016. 
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake-
Sonoma/. 

USFWS. 2015a. "Endangered and threatened wildlife and plants: 90-day findings on 10 
petitions." U.S. Fish and Wildlife Service, April 10. 19259-19263. 

—. 2015b. "Endangered and threatened wildlife and plants; 90-day findings for 25 petitions." 
U.S. Fish and Wildlife Service, September 18. 56423-56432. 

—. 2015c. "Endangered and threatened wildlife and plants; 90-day findings for 31 petitions." 
U.S. Fish and Wildlife Service. 37568-37579. 

—. 2010. "Endangered and threatened wildlife and plants; revised designation of critical habitat 
for the California red-legged frog." U.S. Fish and Wildlife Service, March 17. 12816-
12959. 

—. 2016a. "Giuliani's Dubiraphian riffle beetle (Dubiraphia giulianii)." U.S. Fish and Wildlife 
Service, April 26. 
http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status. 

USFWS. 1978. Methods for Assessing Instream Flows for Recreation Instream Flow Information 
Paper No. 6. Fort Collins: US Fish and Wildlife Service Cooperative Instream Flow 
Group. 

—. 2016b. "Official Species List." Arcata, CA: US Fish and Wildlife Service, Arcata Fish and 
Wildlife Office, March 23. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-55 

http://ecos.fws.gov/tess_public/profile/speciesProfile?spcode=I0C8#status
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Camping-at-Lake
http://corpslakes.usace.army.mil/visitors/projects.cfm?Id=L374645
http://www.spn.usace.army.mil/Missions/Recreation/Lake-Sonoma/Hunting
http://www.marinemammalcenter.org/patients/current-patients-page


 

   
   

 

 

 

 

 

 

 

 

   

 

 

 

Bibliography 

—. 2016c. "Official Species List." Sacramento: U.S. Fish and Wildlife Service, Sacrmento Field 
Office. 

USFWS. 2002. Recovery Plan for the California Red-legged frog (Rana aurora draytonii). United 
States Fish and Wildlife Service, Portland, Oregon: U.S. Fish and Wildlife Service. 

USGS. 2016. USGS North American Breeding Bird Atlas. United States Geological Survey. 
Accessed June 27, 2016. 
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA-
Son2011. 

Warner, R.E. and Hendrix K.M. 1984. California Riparian Systems, Ecology, Conservation, and 
Productive Management. Berkeley and Los Angeles: University of California Press. 

Water Treks. n.d. Rentals. Accessed November 5, 2015. http://watertreks.com/rentals.php. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1988. California's Wildlife. Vol. I: 
Amphibians and Reptiles. Sacramento: California Department of Fish and Game. 

—. 1990a. California's Wildlife. Vol. II: Birds. Sacramento: California Department of Fish and 
Game. 

Zeiner, D C, W F Jr. Laudenslayer, K E Mayer, and M White. 1990b. California's Wildlife. Vol. III: 
Mammals. Sacramento: California Department of Fish and Game. 

Public Services and Utilities 
Mendocino County. (2009). Mendocino County General Plan 2009. Ukiah, CA: Mendocino 

County Planning and Building Department. 

Mendocino County. (2009). Mendocino County General Plan 2009, Development Element. 
Ukiah, CA: Mendocino County Planning and Building Department. 

NCRWQCB. (2011). Water quality control plan for the north coast region. Santa Rosa: North 
Coast Regional Water Quality Control Board. 

PRMD. (2006). Sonoma County General Plan 2020, Draft Environmental Impact Report. Santa 
Rosa: Sonoma County Permit and Resource Management District. 

PRMD. (2012). Sonoma County General Plan 2020. Santa Rosa: Sonoma County Permit and 
Resource Management District. 

PRMD. (2012). Sonoma County General Plan 2020, Public Facilities and Services Element. 
Santa Rosa, CA: Sonoma County Permit and Resource Management Department. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-56 

http://watertreks.com/rentals.php
http://www.pwrc.usgs.gov/bba/index.cfm?fa=explore.ProjectHome&BBA_ID=CA


 

   
  

 

 

  

 

 

 

 

 

 

Bibliography 

Cumulative Impacts 
Bond, Marchia. June 10, 2016. "pers. comm." 

California Department of Conservation. 2014. Office of Mine Reclamation. Accessed May 3, 
2015. http://maps.conservation.ca.gov/mol/mol-app.html. 

California Energy Commission. 2015. "2014 Integrated Energy Policy Report Update." 
Accessed February 25, 2025. http://www.energy.ca.gov/2014_energypolicy/. 

—. 2016. Utility Annual Power Content Labels for 2013. June 28. 
http://www.energy.ca.gov/pcl/labels/2013_index.html. 

—. 2016. Utility Annual Power Content Lables for 2014. June 28. 
http://www.energy.ca.gov/pcl/labels/index.html. 

City of Long Beach v Los Angeles Unified School District. 2009. 176 CA4th 889 (CA4th). 

City of Ukiah. 2016. 2013 Power Content Label. April 5. http://www.cityofukiah.com/electric-
utility/. 

Extension, University of California Cooperative. 2016. Russian River Coho Salmon Recovery 
Program. Accessed June 16, 2016. http://cesonoma.ucanr.edu/Marine_Science-
Sea_Grant585/Captive_Broodstock_Recovery/. 

Florsheim, J.L, and P. Goodwin. 1993. Geomorphic and hydrologic conditions in the Russian 
River, California: historic trends and existing conditions. Prepared for the California State 
Coastal Conservancy and the Mendocino County Water Agency. 

Grandi, Mel pers. comm. June 28, 2016. n.d. City of Ukiah. 

Grandi, Mel. pers. comm. July 6, 2016. n.d. City of Ukiah Electric Department. 

Heckel, M. 1994. Russian River Estuary Study 1992-1993. Prepared for Sonoma County Water 
Agency. 

Mendocino County Planning Commission. 2010. California Environmental Quality Act Findings 
of Fact for the Kunzler Terrace Mine Project. Prepared by ESA. Accessed June 16, 
2016. http://www.co.mendocino.ca.us/planning/projects.htm. 

Mendocino County Water Agency. 1997. Upper Russian River Aggregate Resources 
Management Plan Mendocino County February 1997. Prepared by Philip Williams & 
Associates, Ltd. 

National Marine Fisheries Service. 2008. Endangered Species Act Section 7 Consultation 
Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance Engineers conducted by USACE. Sonoma County Water Agency & The 
Mendocino County RRFCWCID in the Russian River Watershed. National Marine 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-57 

http://www.co.mendocino.ca.us/planning/projects.htm
http://cesonoma.ucanr.edu/Marine_Science
http://www.cityofukiah.com/electric
http://www.energy.ca.gov/pcl/labels/index.html
http://www.energy.ca.gov/pcl/labels/2013_index.html
http://www.energy.ca.gov/2014_energypolicy
http://maps.conservation.ca.gov/mol/mol-app.html


 

   
   

 

 

   

  
 

  

 

 

Bibliography 

Fisheries Service, Southwest Region, Santa Rosa: National Marine Fisheries Service, 
Southwest Region. 

National Marine Fisheries Service. 1997. Fish Screening Criteria for Anadromous Salmonids. 
National Marine Fisheries Service. 

National Recreation Reservation Service. 2014. KYEN CAMPGROUND AND OAK GROVE 
DAY USE AREA, CA. Accessed June 29, 2016. 
http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use-
area/r/campgroundDetails.do?contractCode=NRSO&parkId=73240. 

North Cost Regional Water Quality Control Board. 2011. "Water Quality Control Plan for the 
North Coast Region May 2011." Section 4 Implementation. 

Northern California Power Agency. 2016. Home Page. July 1. www.ncpa.com. 

2016. NPDES Wastewater & Stormwater Permits. May 25. Accessed June 16, 2016. 
https://www3.epa.gov/region9/water/npdes/permits.html#epaissued. 

Obedzinski, M, J C Pecharich, J A Davis, S Nossaman, P G Olin, and D J Lewis. 2009. Russian 
River Coho Salmon Captive Broodstocck Program Monitoring Activities: Annual Report 
July 2007 to June 2008. Santa Rosa: University of California Cooperative Extension and 
Sea Grant Program. 

Permit and Resource Management Department. 2010. Syar Alexander Valley Instream Mining 
Project and Sonoma County ARM Plan Amendments Draft Environmental Impact Report 
April 2010. Prepared by AECOM. 

Revelle, Tiffany. 2012. News. November 2012. Accessed June 16, 2016. 
http://www.willitsnews.com/general-news/20121116/masonite-suing-mendocino-county-
over-improper-approval-of-nearby-mining-operation. 

SCWA. 2015. "Lake Mendocino Water Supply Reliability Evaluation Report." Santa Rosa, 
California: Sonoma County Water Agency, April 30. 

SCWA. 2009. Russian River Recreation Assessment 2009 Related to Russian River Flow 
Changes Associated with the Temporary Urgency Change in Russian River Flows July 
1, 2009 through October 2, 2009 as authorized by The State of California California 
Environmental Pr... Santa Rosa: Sonoma County Water Agency. 

Sonoma County Permit and Resource Management Department. 2006. "County of Sonoma 
General Plan 2020 Draft Environmental Impact Report January 2006." Section 4.7 
Geology/Soils. 

Sonoma County Water Agency. 2016. Draft 2015 Urban Water Management Plan June 2016. 
Prepared by Brown and Caldwell. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-58 

http://www.willitsnews.com/general-news/20121116/masonite-suing-mendocino-county
https://www3.epa.gov/region9/water/npdes/permits.html#epaissued
http:www.ncpa.com
http://www.recreation.gov/camping/kyen-campground-and-oak-grove-day-use


 

   
  

 

  

   

 
 

 

 

 

Bibliography 

Sonoma County Water Agency. 2011. "Dry Creek Habitat Enhancement Demonstaration Project 
Initial Study Mitigated Negative Declaration May 23, 2011." 

Sonoma County Water Agency. 2015. Dry Creek Habitat Enhancement Miles 2 - 6 Draft 
Environmental Impact Report July 2015. Environmental Impact Report, Sonoma County 
Water Agency. 

Sonoma County Water Agency. 2015. "Lake Mendo Cino Water Supply Reliability Evaluation 
Report Term 17 April 30, 2015." State water Resources Control Board Order 5/1/3013. 

Sonoma County Water Agency. 2009. Mirabel Fish Creen Reconfiguration Feasibility and 
Alternatives Study, Final Report December 2009. Sonoma County Water Agency. 

Sonoma County Water Agency. 2012. "Mirabel Fish Ladder and Fish Screen Replacement 
Project Initial Study Mitigated Negative Declaration (ISMND) November 12, 2012." 

Sonoma County Water Agency. 2000. Results of the Sonoma County Water Agency's Mirabel 
Rubber Dam/Wohler Pool Reconnaissance Fish Sampling Program 1999. Sonoma 
County Water Agency. 

Sonoma County Water Agency. 2010. "Russian River Estuary Management Project Draft 
Environmental Impact Report December 2010." 

Sonoma County Water Agency. 2009. Stream Maintenance Program Draft Environmental 
Impact Report January 2009. Prepared by Horizon Water and Environment (Horizon). 

State of California Department of Parks and Recreation. 2010. "Willow Creek Road 2nd Bridge 
Area Fish Passage Project Initial Study Mitigated Negative Declaration February 13, 
2010." 

State of California. 2016. Energy Consumption Data Management System. July 8. 
http://ecdms.energy.ca.gov/elecbyutil.aspx. 

United States Army Corps of Engineers, Sacramento District. August 1986. Coyote Valley Dam 
and Lake Mendocino Russian River, California. Sacramento: USACE, Sacramento 
District. 

USGS. 2016a. "USGS 11462500 RUSSIAN R NR HOPLAND CA rating information." National 
Water Information Systems: Web Interface. Accessed June 9, 2016. 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11462500&PARAmeter_cd=00060. 

—. 2016b. "USGS 11463000 RUSSIAN R NR CLOVERDALE CA rating information." National 
Water Information Syste: Web Interface. Accessed June 9, 2016. 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463000&PARAmeter_cd=00060. 

—. 2016c. "USGS 11464000 RUSSIAN R NR HEALDSBURG CA rating information." National 
Water Information Syste: Web Interface. Accessed June 9, 2016. 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00060. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-59 

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463000&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11462500&PARAmeter_cd=00060
http://ecdms.energy.ca.gov/elecbyutil.aspx


 

   
   

 

 
  

 

 

  
 

 

 

 

Bibliography 

—. 2016d. "USGS 11465200 DRY C NR GEYSERVILLE CA rating information." National Water 
Information System: Web Interface. Accessed June 9, 2016. 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465200&PARAmeter_cd=00060. 

—. 2016e. "USGS 11465350 DRY C NR MOUTH NR HEALDSBURG CA rating information." 
National Water Information System: Web Interface. Accessed June 9, 2016. 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465350&PARAmeter_cd=00060. 

—. 2016f. "USGS 11467000 RUSSIAN R NR GUERNEVILLE CA rating information." National 
Water Information System: Web Interface. Accessed June 9, 2016. 
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00060. 

Other Statutory Requirements 
Brelje and Race Engineers. 2001. "Russian River Water Supply Facility Improvements Well 10 

and Emergency Generators." Prepared for Town of Windsor. 

Brelje and Race Engineers. 2004. "Russian River Water Supply Facility Improvements Well 11 
Initial Study and Mitigated Negative Declaration." Prepared for Town of Windsor. 

National Marine Fisheries Service. 2008. Endangered Species Act Section 7 Consultation 
Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance Engineers conducted by USACE. Sonoma County Water Agency & The 
Mendocino County RRFCWCID in the Russian River Watershed. National Marine 
Fisheries Service, Southwest Region, Santa Rosa: National Marine Fisheries Service, 
Southwest Region, 243. 

Pacific Municipal Consultants. 2002. "Occidental CSD Water Project Connection to Camp 
Meeker System Initial Study and Mitigation Negative Declaration. SCH# 20001032053." 

PRMD. 2006. Sonoma County General Plan 2020. Draft Environmental Impact Report, Permit 
Resource Management Department, 4.9-25. 

Alternatives 
HEC. (2012). Determination of a hydrologic index for the Russian River watershed using HEC-

ResSim. Davis, California: U.S. Army Corps of Engineers Hydrologic Engineering 
Center. 

NMFS. (2008, September 24). Biological Opinion for Water Supply, Flood Control Operations, 
and Channel Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma 
County Water Agency, and the Mendocino County Russian River [...]. Endangered 
Species Act, Section 7 Consultation. Southwest Region: National Marine Fisheries 
Service. 

Sonoma County Water Agency. (2016). Russian River Fish Flow Habitat Study Technical 
Report. Santa Rosa, CA: Sonoma County Water Agency. 

Fish Habitat Flows Draft EIR 
and Water Rights Project 9-60 

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465350&PARAmeter_cd=00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11465200&PARAmeter_cd=00060


  
 

 

 

 
   

 
   

 

   
    

 

 

 

 

 

 
  

 
 

 
 

 

   
  

 
 

 

  
  

 
     

 
 

  
  

 

 

Appendix A 

Issues Identified During Scoping 

A.1 Introduction 
This Scoping Report summarizes the scoping process completed for the Sonoma County Water Agency’s 
(Water Agency) Fish Habitat Flows and Water Rights Project (Fish Flow Project) Notice of Preparation 
(NOP) for the Environmental Impact Report (EIR). It provides an overview of the scoping process 
completed in accordance with the California Environmental Quality Act (CEQA), as well as a summary of 
comments received during the scoping process. 

The Fish Flow Project NOP was prepared by the Water Agency in accordance with CEQA Guidelines 
Section §15082 to provide responsible and trustee agencies and the Office of Planning and Research with 
sufficient information describing the proposed project and the potential environmental effects to enable 
agencies to make a meaningful response. The NOP comment period began on September 29, 2010, and 
ended on November 15, 2010. The Water Agency held publically noticed scoping meetings on November 
4, 8, and 10, 2010, at the locations identified below.  

Thursday, November 4th 
5:00 p.m. – 9:00 p.m. 
(Note changed starting time) 
Monte Rio Community Center 
20488 Highway 116 
Monte Rio 

Monday, November 8th 
6:00 p.m. – 9:00 p.m. 
Windsor Town Hall 
9291 Old Redwood Hwy 
Windsor 

Wednesday, November 10th 
6:00 p.m. – 9:00 p.m. 
The Alex Rorabaugh Center 
1640 South State Street 
Ukiah 

The issues that were raised during the NOP comment period/scoping process have been summarized 
within this Fish Flow Project EIR Scoping Report and are describe below. 

A.2 Comment Summary 
A total of 45 written comment submittals (letters, emails, comment cards) were received. Table 1 provides 
a summary of the written comments received during the public scoping process, including identification of 
the commenter, affiliation, date and comment format, and summary of comments provided. Additionally, 
the Water Agency provided a court reporter at each NOP scoping meeting to record individual verbal 
comments. In total, six comments were received by the court reporter and are noted below. 

A.2.1 Issues Identified During Scoping 
This section contains a summary of public comments received during the EIR scoping process categorized 
by issue area. A general summary of the expected scope of the EIR for each issue area category is also 
provided in Section A.2.2. 
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Project Description (5) 
o	 Incomplete project description, water-rights permit updates, hydrologic index methods and 

techniques, and the relationship of the Russian River Biological Opinion and project objectives. 

CEQA Process (7) 
o	 Relationship between CEQA and Federal and state Endangered Species Act (ESA) and Russian 

River Biological Opinion projects, and lead agency determinations.  

Hydrology (6) 
o	 Groundwater availability and underflow in combination with instream flow requirements. 

Water Quality (18) 
o	 Bacteria, temperature, algae blooms, non-native invasive plants species, other aquatic wildlife, and 

to include open and closed estuary scenarios for water quality. 
o	 Concerns about a reduced volume of water available to dilute potential contaminants, especially 

water treatment and agriculture drainage returns to the river via surface and groundwater. 
o	 Annual thermographs for project area based on maximum daily temperature.  

Fisheries Resources (4) 
o	 Fishing impacts, impacts to fish migration, spatial population structure. 
o	 Proposed flows not enough for fish in lower Russian River. 

Vegetation and Wildlife (7) 
o	 Native and non-native aquatic and riparian vegetation, other aquatic animals and wildlife nesting 

wildlife along river banks, temperature, algae blooms, sediment buildup. 
o	 Include requirements to alter flows to eliminate Ludwigia and other invasive species. 

Recreation (12) 
o	 Kayaking, canoeing, swimming, beach erosion, loss of surfing areas. 

Geology, Geomorphology, and Soils (3) 
o	 Impacts associated with the Vineyard Erosion & Sediment Control Ordinance, gravel mining, and 

erosion concerns. 

Land Use and Agriculture Resources (3) 
o	 Agriculture impacts to water supply and fish habitat. 

Utilities and Service Systems (3) 
o	 Analysis of regional water supply to include Russian River Project releases that meet instream flow 

and water supply needs. Evaluate impacts due to FERC’s relicensing of PVP and the possibility of 
no diversions from the Eel River. 
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Climate Change (2) 

o	 Effects of climate change and the Fish Flow Project. 

Cumulative (10) 
o	 Lake Mendocino, Russian River Estuary Management Project (Estuary Project), Eel River including 

no flow from Eel River, frost protection, AB2121, Vineyard Erosion & Sediment Control Ordinance, 
gravel mining, cumulative impacts to the species and prey. Relationship between flows and 
groundwater use, groundwater recharge, water quality, temperatures, channel morphology, treated 
effluent reuse projects, growth, agriculture growth, gravel mining, and groundwater management 
plans. 

Growth Inducing (2) 
o	 Ability to store additional water and use it to fulfill water contracts and create new contracts to 

enable further development. 

Hydrologic Index (3) 
o	 The analysis of the hydrologic index should include a minimum of 12 sub-watersheds, propose an 

algorithm for the true Hydrologic Index of the Russian River, using measurements at multiple 
individual sites, along the Russian River.   

o	 Supportive of changing the hydrologic index and coordinate with instream flows. 
o	 The relationship between Lake Mendocino water availability and the Eel River water diversions. 

Beyond the Scope of the Project (34) 
o	 EIR to address funding issues for Estuary Project, illegal diverters, low flows and impacts to existing 

appropriative rights, Coyote Valley Dam (height or sediment removal), Potter Valley Project 
reductions in flows or total collapse, potential impacts to the socioeconomics of recreation in the 
project area, water conservation issues and low lying structures near Jenner. 

A.2.2 Consideration of Comments Received 
This Scoping Report documents the process of soliciting and identifying comments from interested 
agencies and the public so that the Water Agency and the responsible agencies can determine the issues 
that interested participants consider to be the principal areas for study and analysis. The following 
discussion identifies the issues raised in scoping that will be addressed in the EIR and provides a brief 
explanation for those issues that will not be considered in the document. a 

Project Description or Process Clarifications 
Comments regarding details in the Project Description, including project objectives, hydrologic index 
methods and techniques, and relationship of CEQA, ESA, and the Russian River Biological Opinion will 
be addressed in the EIR Introduction, Project Background, and Project Description Sections. 

Primary concerns associated with the CEQA process related to: 1) the structure and format of the scoping 
meetings; 2) concerns about the lead agency determination for the project; and 3) the separation of the 
Fish Flow Project from other elements required under the Russian River Biological Opinion, including the 

a CEQA does not require direct response to each comment received during scoping; the comments must be considered and included in the 
environmental analysis, as appropriate. 
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Estuary Management Project. The relationship between the Fish Flow Project and other required elements 
of the Russian River Biological Opinion will be defined in the EIR Introduction, Project Background, and 
Project Description Sections.  

CEQA Technical Issues 

Vegetation and Wildlife 
Comments related to vegetation and wildlife resources included concerns about impacts resulting from 
reduced minimum instream flows to native and non-native aquatic and riparian vegetation and nesting wildlife 
along river banks. The EIR will address the potential impacts on plants and wildlife that may result from 
implementation of the project or its alternatives. Analysis will include review of changes in water levels and 
conditions relating to reduced minimum instream flows. Mitigation will be identified and discussed as 
appropriate. 

Fisheries Resources 
Comments related to fisheries resources included concerns about impacts to fishing, fish population spatial 
structure, and migration timing. The EIR will address the potential impacts on fishing activities that may occur 
due to implementation of the project or its alternatives. Analysis will include review of flow changes and 
migration conditions. 

Climate Change 
Several comments expressed the need for consideration of climate change and project modeling. The EIR will 
include a discussion of the modeling and the analysis of climate change as it relates to the project. 

Water Quality 
The EIR will review whether reduction of flows will have the potential to adversely affect water quality in the 
Russian River or its tributaries, with respect to wildlife, fisheries, and human health. Analysis will also review 
water quality impacts related to temperature and dissolved oxygen. 

Recreation 
The EIR will discuss potential adverse effects on recreational activities, including but not limiting to kayaking, 
surfing, fishing, and beach access in the project area. The primary concern expressed during the scoping 
process was the potential impact to kayaking activities and its economy. 

Cumulative 
For each resource category, the EIR will include analysis of cumulative effects [impacts?] of the project, in 
combination with other past, present, and reasonably foreseeable future projects affecting the same resources. 
Where applicable, this analysis will address other required elements of the Russian River Biological Opinion 
relevant to each resource. 

Range of Alternatives 
The EIR will describe and discuss the direct and indirect environmental effects of implementing the proposed 
project and alternatives. The alternatives consist of a range of potential methods to achieve the project 
objectives, and to manage Lake Mendocino and Lake Sonoma releases to meet minimum instream flows that 
improve habitat for threatened and endangered fish. Potential alternatives to be included in the EIR are derived 
from modeling results. The alternatives analysis will be completed in accordance with CEQA and the “rule of 
reason,” which requires an EIR to describe a range of reasonable alternatives to the project, which would 
feasibly attain most of the basic objectives of the project but would avoid or substantially lessen any of the 
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significant effects of the project, and evaluate the comparative merits of the alternatives. An EIR is not required 
to consider every conceivable alternative to a project; rather it must consider a reasonable range of potentially 
feasible alternatives that will foster informed decision making and public participation. An EIR is not required 
to consider alternatives which are infeasible. 

As part of the evaluation of alternatives, the EIR will address two No Project Alternatives. The No Project 
Alternative 1 will reflect baseline conditions at time of NOP filing which includes the Water Agency filing an 
annual Temporary Urgency Change Petition (TUCP) with the State Water Resources Control Board to request 
temporary changes to Decision 1610 minimum instream flows to comply with the Russian River Biological 
Opinion. No Project Alternative 2 will reflect conditions with Decision 1610 minimum instream flow 
requirements, which could include as needed requests to the State Water Resources Control Board for 
Temporary Urgency Changes to minimum instream flow requirements due to dry or critical hydrologic 
conditions. The two No Project Alternatives will consider potential environmental effects of continuing the 
described management practices and not implementing the proposed project. 

Comments Beyond the Scope of the EIR 
Comments related to potential impacts to the socioeconomics effects of the proposed project will be addressed 
in the EIR. The EIR will not address Estuary Project’s funding, water conservation issues, or raising low lying 
structures near Jenner. 

Fish Habitat Flows 4-5 Draft EIR 
and Water Rights Project 



 

   

  

 COMMENTS RECEIVED 

 State Agencies    
   

1. California Regional Water Quality Control 
  Board, Matt St. John, Acting Division 

 Chief, Timber/Non Point Source Division. 
 Originally signed by Catherine Kuhlman, 

Executive Officer 
 (Email) 11/15/2010 

  Local Government  
    

2.  Mendocino County BOS, John McCowen, 
Second District Supervisor (Email) 
11/16/2010 

3. Sweetwater Springs Water District, 
Stephen Mack, General Manager (Email) 
11/15/2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

4. North Marin Water District, Chris 
 DeGabriele, General Manager  

 (Email) 11/17/2010 
 
 
 
 
 
 
 

 
 
 
1. 

 
2. 

 
3. 

 
 
 
 
 
 
 
 
 
 
 
4. 

 TOPICS 

EIR must ensure that project complies with 
 water quality standards within project area. 

BO and Basin Plan conflicts. Water quality 
monitoring and assessment; the 

 assessment of changes in water quality 
should involve statistical analysis. Impacts 
to Estuary; A new 401 cert will be needed 
for new methods of creating the outlet 
channel.  

EIR should asses the beneficial impact of 
raising the Lake Mendocino Dam. The 
potential for carrying water forward if 

 storage capacity were available. 

   It is unclear what the permits include and 
the actual work involved in changing the 

 Hydrologic Index. State Board should be the 
lead agency and responsible for the prep of 
the EIR. The EIR process should include 

  multiple regional meetings. Consider having 
a technical advisory committee to review the 

  technical flow analyses to evaluate the 
range of flow alternatives. Include all D1610 
flow changes in one document. EIR should 
include alternatives that fix all current issues 
with D1610. Set a time period to evaluate 
BO flows. EIR should evaluate impacts of 
drought, water quality, water supply, and 
recreation. EIR should evaluate the claims 

 and assumptions of the BO flows.    

 Urge the Water Agency to move quickly to 
comply with the BO requirements and 
pursue permanent changes to D1610. 

 Supportive of changing the hydrologic index 
from Eel River/Lake Pillsbury to Lake 

  Mendocino. Suggested that the proposed 
instream flows be coordinated in 
conjunction with the hydrologic index. With 
regards to the proposed 40 cfs in Dry Creek 

 as stated in the BO; please consider 
adaptive management to accommodate the 

Table 1 Fish Flow Project Notice Of Preparation Comments Received 
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5.      City of Santa Rosa, Miles Ferris, Director 
of Utilities (Email) 11/15/2010 

 

 General Public    
   

6.  Barbara DeIonno    
(Sent in comment form from Windsor’s  
NOP Scoping Meeting, & Email) 
11/8/2010 

7. Betsy McConnell (Email)   
 (Sent in comment form from Santa Rosa’s 

  NOP Scoping Meeting) 11/10/2010 

 

 

8. Bill Wadsworth   
 (Email) 11/15/2010 

 

 

 

9.  Carol Cowley   
 (Email) 11/15/2010 

 

 

 
5. 

 
 
 
6. 

 
7. 

8. 

9. 

 

 future habitat enhancement projects and the 
potential Dry Creek bypass pipeline.  

Analysis of regional water supply to include 
 Russian River Project releases that meet 

 instream flow and water supply needs. 

New flows proposed, 70 cfs is not enough 
water for fish and recreation. D1610 flows 
are more sustainable. BO does not assess 
adverse effects for fish or recreation in the 
lower RR.    

Warmer, algae-swamped, nitrogen-sucking 
 water is not better for fish. BO is flawed and 

subjected to pressure to comply with the 
 City of Santa Rosa need to pull more water 

out of the river for selling and growth. 
Supports Doreen Atkinson letter 

 
Water conservation and Human 
consumption needs to be addressed. 
Consider Climate change in the project 

   modeling. Water conservation measures  
and pricing needs to be evaluated. Lack of 
water right enforcement, illegal diverters 
needs to be evaluated.  

 
Concerned that the flow proposal would be 
bad for the health for the RR.   
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10. Carol Sklenicka                         (Letter) 

11/15/2010 
 
 
 
 
 

11. Christy Cowley, Vacation Wonderland, 
Owner   

 (Email) 11/15/2010 

 

 

12. Chuck Williams  
 (4 Emails) 11/15/2010 

Chuck Williams                            (Ukiah 
 Court Reporter) 

 

 

 

 

 

 

 

 

13. Don Kelsy, Ph.D. (Caltech ’73)   
 (Email) 11/4/2010 

Don Kelsy                                         (2 
attachments) 

 

 

 
 

 14. Doreen Atkinson  
(Email 1) 11/9/2010                     (Email 2) 
2/11/2011)  

 
 
 
 
 
 
 
 
 
 
 

 
10. Concerned about impacts to other species 

and overall health of the RR. Concerned 
that the BO did not address existing 
problems such as sediments, temperature, 

 and bacteria issues. Wants assurance that 
the EIR will mitigate all potential impacts 
from the project. 

 
  11. Please reconsider the low flow proposal of 

 the project. Not able to kayak or canoe at 
 the low flows. The water is stagnant and 

filled with moss, algae, and other non-native 
invasive plants. 

 
 12. Email 1: Consider a concrete dam around 

 the gravel pits along the RR to prevent 
 erosion during high flood events. Email 2: 

   Removal of jacks, more access points to the 
  river, consider letting the river go almost dry 
 for a period of time to allow removal of 

trash, invasive plants, and jacks. Email 3: 
Concepts for flood and contaminant control, 
building first flush contaminant basins. 
Another benefit would be increased 
seasonal wetland habitat and increased 

 flood control. Email 4: Please encourage 
counties, cities, and residents to use 
permeable surfaces.     

 
Ukiah Court Reporter: Create a low flow of 
about 20 to 30 cfs and allow people to 

 remove some of the trash fish, invasive 
plants, and remove jacks.  

 
13.   Email: Actual historical flow data does not 

 support the proposed summer flows. 
 

  Attachments: (1) A Summary of Myths 
about Russian River Flows 1940-2003. (2) 

 An Analysis of Monthly Mean Flow Rates of 
the Russian River for the Period 1940-2003  

 
 
 

14. Comments from email 1: Assumes that the 
  project name was changed from “Low Flow” 

to “Fish Flow” for a more positive spin. 
Questions need to be answered; how will 
the low flow affect the temperature, algae 
blooms, sediment buildup, other aquatic 

 animals and wildlife. Effects on businesses 
and recreation when beaches are closed 
due to algae blooms and high bacteria 

 counts. Comments from email 2: Will the 
 project include qualitative and statistical 

assessment water quality data for upper, 
 middle, and lower portions of the RR? Is the 

 BO a mandate or an opinion that scwa can 
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 15. Eric Sunswheat  
 (3 Emails) 10/3/2010 

 

 

 

 

16. Pamala Dorsey                   
10/3/2010 

 

 

 

 

 
17. Kimberly Burr  

 (2 Emails) 11/11/2010 

  

       (Email) 

  

either embrace or reject? Why isn’t scwa 
 waiting on enforcing a permanent low flow 

until NCWQCB completes the 
 comprehensive monitoring program? Is 

there a connection between selling water to 
 various communities and ag needs and the 
 seemingly rush to a permanent low flow on 

 the RR-is this (project) more about selling 
water then saving fish?    

 
   15. NOP public notice in Ukiah Daily Journal 

 not legally adequate. Requesting SCWA to 
  re-publish the NOP with clear information 

that identifies Project Area. If SCWA does 
  not cooperate, be prepared for a legal 

judgment that the proper notice has not 
 been served, perhaps invalidating the NOP 

proposed draft EIR timeline and adequacy.  
*Repetitive emails 

 
 16. SAME EMAIL AS ABOVE  

 
 
 
 
 
 
 
 
 

17. Environmental review must disclose 
 agriculture impacts to water supply and fish 

habitat. Evaluate the benefits of 
 implementing a low impact plan rather than 

 the fish flow project. A low impact plan 
would evaluate incentives to land owners to 

 return flows, conserve water, reduce water, 
 shift to dry farming, etc. Supports a 

 freshwater lagoon and breaching activities 
 that are the least damaging must be 

chosen. A detailed evaluation of the impacts 
 and costs of raising low lying structures 

near Jenner. 
 Email 2 comment Resubmitted email. Concerns 

listed above. 
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 18. Larry Hansen  

 (Email) 11/14/2010 
 
 
 
 
 

 19. Laura Wilson, Johnson’s Beach Resort 
 (Email) 11/7/2010 

 

 

 

 20. Lisa Bourgea   
 (Email) 11/9/2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
21. Nancy Leras    

 (Email) 11/15/2010 
 
 
 
 
 
 
 

22. Pinky Kushner  
  (2 Emails,) 11/17/2010 

 

 
 18. Objects to the 70 cfs flow proposal. Fish 

Flow project is protecting low lying 
  properties not fish. Algae blooms and 

ludwigia concerns. BO is only considering a 
flow regime based on an end point not the 

 whole section.  
 

 19. Against the petition to reduce flows to 70 
  cfs. Summer 09 had 14 positive bacterial 

 tests for enterococcus at their property from 
  June 15 to September 30. Prior to that, only 

 one positive test from a sewage spill in 
  2002 during a ten year period. Water quality 

   should be the first concern.  
 
20. Why are illegal water diversions 

(agriculture), gravel mining, and destruction 
of riparian corridors, waste water 
discharge/pollutants from all municipalities 

 being addressed? [sic] Why do the 
 susceptible structures at Jenner dictate flow 

  related issues for the health of the river? 
 Why can't the flow at Dry Creek be lowered 

to the 40cfs and the Russian River flow be 
   maintained at 125 cfs flow? Why are we 

 not attending to all the recommendations in 
 the B.O. that pertain to water quality and 

 preservation of habitat and not just 
  concentrating on flow. Does the scwa 

benefit indirectly with the flow issue by 
 being able to store more water and have it 

available to fulfill water contracts and create 
  new ones to enable further development of 

the Santa Rosa plain? Do the summer 
 dams reduce flow/velocity? Why can't the 

  structures at Jenner be addressed either by 
 raising them or let them flood and keep the 

 flows with the exception of Dry Creek at 
decision 1610 levels. Let the estuary rise 
above sea level and breach on its own. 

 
 
 

21. Would not approve of permanently lowering 
   flows from 125cfs to 70cfs in summer 

 months. However, if flows were based on 
  rainfall then possibly. Dept. of F&G killed 

nearly all the fish in the 50’s with Rotenone. 
We were told that it took 125cfs to maintain 

 the fishery. Water quality issues with low 
flow.  

 
 22. EIR should explore in its fullest capacity all 

resources categories. EIR should evaluate 
  the RR as a watershed. The analysis of the 

hydrologic index should include a minimum 
 of 12 sub-watersheds. The analysis should 

propose an algorithm for the true Hydrologic 
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 23. Susan Knopf   
(Comment card) 11/10/2015  

 

 

 

 

 

 

 

 24. Victoria Wikle   
 (Email) 11/7/2010 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 25. Charles Murphy   
(Monte Rio Court Reporter) 

 

 26. Mary Ann Sobieraj   
(Monte Rio Court Reporter) 

 

 

 

Index of the Russian River, using 
measurements at multiple individual sites, 
along the Russian River. EIR should make 

 recommendations to change long-term 
problems with fish habitat such as, gravel 
mining, frost-sensitive agriculture, creek 
protection, road construction, development, 
SCWA fee structure, new hatcheries, public 
participation. Lack of disclosure to the 

 changes to the place of use. EIR should 
analyze the potential harm to the 

 environment by granting of the permit time 
extensions. EIR should include urban blight 
analysis. EIR should include effects of 
climate change and the project.       

 
23. Power Point Video; could not hear it and 

windows too small. Staff could not answer 
 her questions. The reply was “I’m not an 

expert on that.” 
 
 
 
 
 
 
 
 
 
 
 
24. No permanent changes to D1610 when the 

BO has not finalized the exact flow the fish 
need and the Fish Recovery Plan has not 

 been implemented and has yet to result fish 
recovery. California State Water Resources 

 Board be the lead agency for the project. At 
the NOP Scoping meeting in Monte Rio 

 included a map of portages along the lower 
river and included Sportsman Lodge. The 
facility is not open to the public and should 
be removed from the map or opened for 

 public use. Include requirements to alter 
flows to eliminate Ludwigia and other 

 invasive species. EIR address effects on 
native and non-native aquatic and riparian 

 vegetation for the proposed flows.    
 

25. Would like a permanent barrier at the 
mouth. 

 
26. Objects to the “open house” format for a 

 public meeting. 
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27. Darlene Kersnar 27. Objects to the “open house” format for a 
(Monte Rio Court Reporter) public meeting. Generally speaking, the 

lower RR folks are left out of the process. 

28. Court Reporter: Objects to the “open 
(Monte Rio Court Reporter) 

28. Brenda Adelman 
house” format for a public meeting. 
Concerned that Estuary EIR and D1610 EIR 

Brenda Adelman should be one project. 

(2 Emails) with comment letter 
 Comment Letter: Objects to the meeting as 

a “workshop.” There is a CEQA problem Russian River Watershed Committee, because the BO has pre-determined the Brenda Adelman, options of the projects. How can a Chair Russian River Watershed permanent change to D1610 be predicated Protection Committee on an experimental Estuary Project? (Comment Letter) Included Estuary comments, Water Project 
Russian River Watershed Committee, comments, Friends of the Eel River Petition 
Brenda Adelman, to State comments, comment letter to State 
Chair Russian River Watershed Board on TUCP 2009, Protest regarding: 
Protection Committee Notice of Petition Requesting Modification 
(List of Attachments: #1 RRWPC to Water Rights Permits for Sonoma County 
CommentsD1610 Permanent; Altered Water Agency by modifying the minimum 
Laguna; Comments-Revised Storm instream flow requirements, Protest 

Permit-7-6-091; D1610 Urgency Change
	 regarding: Notice of State Water Resources 
Petition 6-101; List of Attachments-8-30- Control Board, Division of Water Rights 
10_2_; Ludwigia Control Project Final Order Approving a TUCP by the Sonoma 
Report; RRWPC Complaint Response; County Water Agency regarding permits 
RRWPC 2009 Photo Report; Scoping 12947A, 12949, 12950, AND 16596 

SCWA Estuary6-10; SCWA FAQ_2007;
	 (applications 12919A, 15736, 15737, AND 
SWRCBJ Shu303_d_8-30-10; 19351), Scoping comments on SCWA’s 
SWRCBOrderWater Cons 4-09; Water Notice of Preparation of a Draft EIR for the 
Project DEIR comments 3-10-09) Russian River Estuary, Comments to State 

Board on 2012 303(d) List of Impaired 
Water Bodies, Waste Discharge 
Requirements on Storm Water and Non-
Storm Water Discharges from Municipal 
Separate Storm Sewer Systems: RRWPC 
Comments July 5, 2009, and in general 
request that the EIR address the issue of 
limited funding for conducting the Estuary 
Project and what happens if the project 
cannot proceed, but low flow is 
implemented. Describe how State agencies 
are affected in the ability to oversee 
implementation of the low flow project. Want 
to have a regular meeting for the EIR 
hearing process. 

29. Ellen Faulkner 29. Concerned about the deep wells that the 
(Ukiah Court Reporter) vineyards are installing and the effects to 

the underflow of the RR. Frost protection 
concerns. Concerned about vineyard water 
rights and less water diverted from Potter 
Valley. 
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. Don McEnhill, Russian 
 (Email) 11/15/2010  

. Richard Holmer, Friend
 Grande, President  
 (Email) 11/17/2010 

 

 

River Keeper, 

 s of the Villa 
 

 
30

31

  . EIR should use numeric values to quantify 
 thresholds when assessing impacts, 

meeting recovery goals, and what happens 
if population continue to decline, will the 
project be modified? Project alternatives 
should include a barrier other than the RR 
sandbar. EIR should evaluate cumulative 

 impacts to the species and prey eliminating 
 the few favorable wet yrs from the proposed 

flows in combination with tributary 
 diversions that won’t contribute accretion 

 flows well into summer due to diversions. 
Concerned that proposed flows will lead to 
concentrated population and would not 
improve spatial population structure. EIR 

  should create annual thermographs for 
project area based on maximum daily 
temperature. Concerned about the effects 

 of minimum flows on juvenile fish leaving 
tributaries in spring. Water quality concerns. 

 EIR should study and compare always open 
and always closed regimes and water 
quality with such scenarios. Questions 

 about the 2002 RR and DC Interagency 
Flow-Habitat Assessment Study; validity of 

 the analysis, i.e. length of time, how many 
 years, what area? EIR should review the 

 assumptions in the 2002 study. Cumulative 
section should include gravel mining past 
and present.      
 

 . Estuary closures and flooding issues at the 
 recreational beaches at Patterson Point 

Preserve. Water Quality. Nesting wildlife 
along river banks. Provide a MMP for 
proposed project. Include environmental 

 justice with regards to loss of recreation. 
   Fishing impacts. Impacts to birds.  
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32. Patricia Spencer, Shute

Weinberger LLP, on be
 (4 Emails) 11/12/10 

 
 

 

, Mihaly & 
 half of Ellison Folk. 

 
 32. Email 1 Letter sent on behalf of the FOER: 

NOP is vague in its description of changes 
in instream flow requirements for Chinook 
salmon and unspecified changes in water 
rights permits. The project description 
should include the water rights permits that 
will be affected and the changes sought. 
Agency should also clarify now whether it 

  intends to seek nay right to use water from 
the Eel River as part of this project. EIR 
should discuss existing water rights, 
diversions, pumping and storing from the 
RR including both legal and illegal. EIR 
should include reasonable and foreseeable 
future projects, including a no flow scenario 
from Eel River. EIR should evaluate impacts 

  to Lake Mendocino caused by reduction of 
flows to the RR and whether Lake 

 Mendocino can store additional water not 
 released to the RR. Impacts associated with 
 additional releases to RR in the event Lake 

  Mendocino is not able to store additional 
 water i.e. Oct 8 & Oct 15, 2010. Impacts 

identified in the attached letter from 
 Kamman Hydrology & Engineering (see 

 below). Cumulative impacts including: 
reductions/changes in flows in RR 

 mainstem and tribs during critical spring 
flow conditions due to frost control pumping 

 regulations now being considered by scwa 
and swrcb. Changes in flows that may result 

  from AB2121. Impacts associated with the 
Vineyard Erosion & Sediment Control 
Ordinance. Changes in estuary 
management. Dry Creek restoration, which 
will limit water diversions by scwa until new 

 fish habitat or a pipeline is successfully 
constructed. Potential for Lake Mendocino 
to be increased in storage capacity (height 
or sediment removal). Potential reduction in 
PVP due to tunnel collapse or system 

 malfunctions. Additional and continued 
 gravel mining in the RR. Alternatives should 

include a project that does not rely on any 
 diversions from the Eel River. EIR should 

  evaluate whether reductions in flows from 
the Eel River would make it possible to 

 meet minimum flow requirements of the 
project. If project will receive federal funding 
than scwa should prepare an EIR/EIS.  
KAMMAN HYDROLOGY & ENG. 
What flow schedule will apply during 
critically dry years under the proposed flow 
changes? If the proposed minimum flow 

 schedule is the same during all year types 
 within each of the river sections, the need 

for water year type classification 
methodology is moot. The NOP puts 
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considerable emphasis on the need to 
 revise the water year type classification, 

however, the only project operations 
indicated in the BO and NOP that are tied to 

 a water year type classification is the 
required minimum flow release schedule. 
Perhaps there are other water ops that are 
tied to water year type classes. Concerns 

 about the Hydrologic Index changes: If 
there is no change in minimum flow 
requirements between year types, why is 
the HI needed? Why isn’t the revised index 

 tied to Lake Sonoma as well as Lake 
Mendocino? Majority of water deliveries to 

 Lake Mendocino are driven primarily by 
 PVP diversions from the Eel River 

 watershed. The hydrologic conditions of 
Lake Mendocino are closely linked and 

 controlled by the hydrologic conditions and 
 water operations in the Eel River 

watershed. Determining the HI for the RR 
watershed based on the hydrologic 

 conditions of Lake Mendocino is flawed. 
Therefore, scwa should consider alternative 

 approaches that truly representative of 
hydrologic conditions in the RR watershed. 
Hydrologic Indices are based on unimpaired 
hydrologic conditions. The hydrologic 

 conditions in Lake Mendocino are 
 representative of altered streamflow 

diversions…therefore not reliable for 
 determining water year type designations 

for the RR watershed. The EIR should 
identify and evaluate other methods that are 
more representative of unimpaired 
hydrologic conditions in the RR watershed 

 including Lake Sonoma storage and/or 
flows on all principal tributaries. Possible 
FERC relicensing of the PVP and/or new 

 upper Eel River BOs will cease diversions of 
Eel River water to Lake Mendocino, 
eliminating the usefulness of this gauge. 

 Infrastructure damage, maintenance, and 
tunnel collapse could alter deliveries to 
Lake Mendocino, creating anomalies in lake 
levels and hydrologic conditions. The NOP’s 
project description lacks information on how 
the project will operate under critically dry 
year types during prolonged drought 

  periods when there may be insufficient 
water available to meet minimum flow 

  requirements. D1610 flow schedules were 
developed through careful hydrologic 
modeling to balance available supply and 
demand which resulted in minimum flow 
schedule yielding minimum flows for 

 critically dry year types that are two-to 
 three-folds lower than the recommended 

 BO flows-an inconsistency that leads me to 
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 question the feasibility of the proposed BO 
 flow changes during dry and critically dry 

year-types. As stated in the BO and D1610, 
excess water is typically discharged in order 
to account for summer losses, as part of the 

 project description, it would seem prudent to 
better predict and present the likely flow 

 releases in order to meet the low flow 
criteria. Concerned about the possibility of 
scwa, through anticipated water-right 
petition, to substantially control seasonal 

 flow patterns, geomorphic and ecological 
conditions and variability within the 

  watershed. This raises a number of 
  concerns including: 1) a meaningful and 

  definitive description of this action and 
 potential impacts to the environment are not 

included in the NOP; 2) extension of scwa’s 
ability to maintain the minimum flow the 
minimum flow schedule later into the year 

  could allow them to capture and retain fall 
and early winter runoff in reservoirs in lieu 

 of natural flow increases associated with 
early season storm runoff; 3) this action will 
provide scwa the power to manipulate the 

 fall-early winter flow during an important 
 time of fish immigration and spawning, 

potential changes and impacts that 
 espoused to be avoided in the BO and 
 D1610 by providing natural runoff and 

hydrologic conditions. The EIR needs to 
  include considerable technical assessments  

as part of the development process. 
Analyses and impact assessments that will 

 be to implemented include, but are not 
 limited to: studies to determine if there is 

sufficient supply and carry-over storage to 
operate the project during normal yrs, dry 
yrs, critically dry yrs & multi-yr droughts. 
Specifically, will there be sufficient storage 

 in Lake Mendo to accommodate current 
 PVP diversions and proposed summer flow 

reductions? If proposed minimum flow 
 releases during critically dry yrs are higher 

than those expressed in D1610, studies will 
need to evaluate if there is sufficient supply 
available for project operations during single 

   back to back critically dry water yr type. If 
 the project HI based on Lake Mendo 

storage and/or inflow via PVP diversions 
  yields a water yr type that differs from the 

true unimpaired flow conditions in the RR 
watershed, will the project meet desired  
goals and objectives? Analyses should also 
look at the hydrologic record and evaluate 
how the proposed project would have fared 

 over long-term historic periods. When 
considering all project alternatives, evaluate 

 the loss of PVP water. NOP to provide 
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  information on the modeling analysis tools 
 used, the suite of alternative water supply 

   and operations being incorporated into the 
 impact assessments and the simulation 

 year types and wet and dry periods 
 incorporated into the analysis. In addition, 

 numerical models to provide estimates of 
 flow rates, velocities, water depths and 

water temperature while accounting for 
changes in reservoir and groundwater 
storage, diversions, infiltration and 

 evaporative losses. Need to describe the 
 model selection process in the EIR along 

 with specific modeling goals and objectives 
and the rational for the specific model 
choice. What does “update water rights 

 permits to reflect current conditions” 
specifically mean? Concerned that reducing 

 flow rates will not be sufficient to maintain a 
  seasonal freshwater lagoon of satisfactory 

 water quality. EIR will need to have an 
 analysis regarding lagoon and barrier beach 

dynamics in response to flow changes and 
how the project will alter the frequency and 

 duration of inlet opening/closing and 
seasonal effects on water quality, capturing 

  hourly or daily changes in water level, flow 
 velocity, water temperature, salinity and DO. 

 This analysis will also require an 
assessment of off-shore wave energy, 
littoral drift, and sediment supply to 
characterize and predict seasonal barrier 
beach dynamics. How will the project 
assess impacts to existing riparian 

 vegetation? Does the project need to 
address all eight of the elements (listed on 
pg 241 of BO) consisting the BO RPA, 
including instream channel work, pipelines, 
etc.? The NOP project description should 
include a statement that the water 
resources within the entire RR watershed 
area (both surface and ground) may be 
impacted by the project and the EIR will 

 address such flow related changes and 
 impacts including: a. changes in surface 

water diversions-assuming the opportunity 
 to divert surface water would decrease in 

association with lower flows? b. will the 
   project cause decreases in surface water 

diversions, leading to increased 
 groundwater withdrawals? What would be 

 the impact on local and regional 
groundwater levels and supply? c. dry 
season groundwater infiltration and 
recharge from the river-how will reduced 
flows alter river infiltration and groundwater 
recharge? d. how will river water quality be 
impacted considering a reduced volume of 
water available to dilute potential 
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 contaminants, especially water treatment 
and ag drainage returns to the river via 
surface and groundwater? e. how will the 
changes in flow magnitudes alter water 
temps? f. how will the flow changes impact 
the existing riparian corridor and habitat to 
associated fish and wildlife species? g. if 

 significant changes in the magnitude of 
 winter high flows are proposed, how will 

these changes impact channel morphology 
especially with respect to area and usage of 

  salmonid spawning habitat, fish passage, 
summer rearing of coho and steelhead and 
other aquatic species? h. the EIR should 

 address the cumulative effects on surface 
and groundwater resources associated with 

 proposed flow changes in terms of surface 
and groundwater interactions and water 
quality, including proposed treated effluent 
reuse projects, groundwater recharge 

 projects, future anticipated urban and ag 
growth, gravel mining projects, and 
anticipated groundwater management 
plans.             
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 33. Paula Whealen, Wagner & Bonsignore, 

 Consulting Civil     (Email) 11/15/10  


 

 

 

 

 

 

 34. Blake Ridgway, Surfrider (Email)11/15/10 

 

 35. Brent Reed, Surfrider (Email)11/15/10 

 36. Carlos Mascolo, Surfrider (Email)11/15/10 

37. Caroline Higgins, Surfrider 
 (Email)11/15/10 

 38. Jim Adams, Surfrider (Email)11/14/10 

 39. Miles Ragland, Surfrider (Email)11/14/10 

40. Terri McCracken, Surfrider 
 (Email11/15/10
	

 
  33. Low flows and impacts to existing 


appropriative rights. EIR should identify 
other sources of water i.e. groundwater 
discharge, incident precipitation… and 
indicate how these sources will be 
accounted for in the release of water to 

 meet instream flow requirements. 
 
 
 
 
 

 34. Water quality, cumulative impacts of 
 Estuary Project and Flow Project. Beach 

erosion and the loss of recreation (surfing).  
 

35. SAME AS ABOVE 
 

36. SAME AS ABOVE 
 

37. SAME AS ABOVE 
 

38. SAME AS ABOVE 
 

39. SAME AS ABOVE 
 

40. SAME AS ABOVE  
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Notice of Preparation
 
of
 

Environmental Impact Report
 

September 29, 2010 

TO: State Clearinghouse FROM: Sonoma County Water Agency 

Responsible and Trustee Agencies 2150 West College Avenue 

Interested Agencies and Parties Santa Rosa, CA  95401 

FISH HABITAT FLOWS AND WATER RIGHTS PROJECT
 

The Sonoma County Water Agency (Water Agency) is preparing an Environmental Impact 

Report (EIR) for the proposed Fish Habitat Flows and Water Rights Project (Fish Flow 

Project). The EIR will be prepared by the Water Agency in accordance with the California 

Environmental Quality Act (CEQA), the State CEQA Guidelines, and the Water Agency’s 

“Procedures for the Implementation of CEQA.” The Water Agency will be the lead agency 

and will consider all comments from responsible and trustee agencies, property owners, and 

interested persons and parties regarding the scope and content of the information to be 

included in the EIR. The Fish Flow Project is required by the 2008 National Marine Fisheries 

Service’s Russian River Biological Opinion. 

SONOMA COUNTY WATER AGENCY 

The Water Agency is a special district created by the California Legislature and operates 

under the direction of a Board of Directors, composed of the members of the Sonoma 

County Board of Supervisors.  The law that created the Water Agency and defines its powers 

and duties authorizes it to produce and furnish surface water and groundwater for 

beneficial uses, to control flood waters, to generate electricity, to provide recreational 

facilities in connection with Water Agency water supply facilities, and to treat and dispose 

of wastewater. 

BACKGROUND INFORMATION 

The Russian River originates in central Mendocino County approximately 15 miles north of 

Ukiah.  The Russian River watershed is shown on Figure 1. 
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It drains an area of approximately 1,485 square miles, including much of Mendocino and Sonoma 

counties, and empties into the Pacific Ocean at Jenner in Sonoma County, about 20 miles west 

of Santa Rosa. The main channel of the Russian River is about 110 miles long and runs generally 

southward from its headwaters near Redwood and Potter Valleys, to Mirabel Park, where the 

channel’s direction changes to generally westward as it crosses the Coast Range. Principal 

Russian River tributaries are the East Fork of the Russian River (which receives water diverted 

from the Eel River through Pacific Gas and Electric Company’s (PG&E) Potter Valley Project 

(PVP), Big Sulphur Creek, Maacama Creek, Dry Creek, and Mark West Creek. Communities and 

cities along the Russian River include Ukiah, Hopland, Cloverdale, Geyserville, Healdsburg, 

Forestville, Mirabel Park, Rio Nido, Guerneville, Monte Rio, Duncans Mills, and Jenner. 

Two major reservoir projects provide water supply storage in the Russian River watershed: 1) 

Coyote Valley Dam/Lake Mendocino, located on the East Fork of the Russian River three miles 

east of Ukiah, and 2) Warm Springs Dam/Lake Sonoma, located on Dry Creek 14 miles northwest 

of Healdsburg. The Water Agency is the local sponsor for these two federal water supply and 

flood control projects, collectively referred to as the Russian River Project. Under agreements 

with the United States Army Corps of Engineers (USACE), the Water Agency manages the water 

supply storage space in these reservoirs to provide a water supply and maintain summertime 

Russian River and Dry Creek streamflows. 

The Water Agency holds water-right permits1 issued by the State Water Resources Control Board 

(SWRCB) that authorize the Water Agency to divert2 Russian River and Dry Creek flows and to 

re-divert3 water stored and released from Lake Mendocino and Lake Sonoma. The Water Agency 

releases water from storage in these lakes for delivery to municipalities, where the water is 

used primarily for residential, governmental, commercial, and industrial purposes. The primary 

points of diversion include the Water Agency’s facilities at Wohler and Mirabel Park (near 

Forestville). The Water Agency also releases water to satisfy the needs of other water users 

and to contribute to the maintenance of minimum instream flow requirements in the Russian 

River and Dry Creek established in 1986 by the SWRCB’s Decision 1610. These minimum 

instream flow requirements vary based on defined hydrologic conditions (normal, dry, and 

critical) that are based on cumulative inflows into Lake Pillsbury in the Eel River watershed.  

During the rainy season (October through May), natural streamflow, rather than reservoir 

releases, accounts for most of the flow in the Russian River. From June through September, 

some of the flow in the Russian River is composed of water released from storage in Lake 

1 SWRCB water-right permits 12947A, 12949, 12950 and 16596. 

2 Divert – refers to water diverted directly from streamflows into distribution systems for beneficial uses or into storage 

in reservoirs. 

3 Re-divert – refers to water that has been diverted to storage in a reservoir, then is released and diverted again at a 

point downstream. 
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Mendocino (which includes water imported from the Eel River via PG&E’s PVP) and Lake 

Sonoma. 

The Russian River and Dry Creek minimum instream flow requirements of Decision 1610 may no 

longer be appropriate. Decision 1610 was adopted before the listings of three salmonid species 

under the federal Endangered Species Act, and did not specifically address the importance of 

fall storage in Lake Mendocino to the Chinook salmon migration. Although Decision 1610 

assumed that higher instream flows were better for fishery resources, information developed in 

the last decade indicates this may not be so for salmonid species in Dry Creek, the Russian 

River, and the Russian River estuary. Decision 1610 expressly recognized that later fishery 

studies might identify a need to change the minimum flow requirements. Decision 1610 also 

expressly contemplated that such changes might be needed if PG&E’s PVP imports changed, as 

they did in 2006. 

The National Marine Fisheries Service (NMFS) issued its Biological Opinion for Water Supply, 

Flood Control Operations, and Channel Maintenance conducted by the U.S. Army Corps of 

Engineers, the Sonoma County Water Agency, and the Mendocino County Russian River Flood 

Control and Water Conservation District in the Russian River Watershed (Russian River Biological 

Opinion) on September 24, 2008.
4 

The Russian River Biological Opinion is a culmination of more 

than a decade of consultation between the Water Agency, the USACE, and NMFS regarding the 

impact of Water Agency and USACE water supply and flood control activities on three fish species 

listed under the federal Endangered Species Act: Central California coast steelhead, Central 

California Coast coho salmon, and California Coast Chinook salmon. Coho salmon are also listed 

under the California Endangered Species Act (CESA). The California Department of Fish and Game 

(CDFG) issued a consistency determination on November 9, 2009, finding that the NMFS’ Russian 

River Biological Opinion was consistent with the requirements of the CESA and adopting the 

measures identified in the Russian River Biological Opinion. 

NMFS concluded in the Russian River Biological Opinion that the continued operations of Coyote 

Valley Dam and Warm Springs Dam by the USACE and the Water Agency in a manner similar to 

recent historic practices, together with the Water Agency’s stream channel maintenance 

activities and estuary management, are likely to jeopardize and adversely modify critical 

habitat for endangered Central California Coast coho salmon and threatened Central California 

Coast steelhead. Specifically, NMFS concluded that the artificially elevated summertime 

minimum flows in the Russian River and Dry Creek that are currently required by Decision 1610 

result in high water velocities that reduce the quality and quantity of rearing habitat for coho 

salmon and steelhead. Additionally, NMFS concluded that maintaining these flows disrupts 

lagoon formation in the Russian River estuary and that allowing a lagoon to develop would likely 

enhance juvenile steelhead and salmon habitat. 

4 NMFS’ Russian River Biological Opinion may be accessed online at www.sonomacountywater.org and may be reviewed at 

the Water Agency’s office at 404 Aviation Boulevard, Santa Rosa, CA. 
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NMFS’ Russian River Biological Opinion concludes that reducing Decision 1610 minimum instream 

flow requirements will enable alternative flow management scenarios that will increase 

available rearing habitat in Dry Creek and the upper Russian River, and provide a lower, closer-

to-natural inflow to the estuary between late spring and early fall, thereby enhancing the 

potential for maintaining a seasonal freshwater lagoon that would likely support increased 

production of juvenile steelhead and salmon.5 

As required by NMFS’ Russian River Biological Opinion, in September 2009 the Water Agency 

filed a petition with the SWRCB to permanently change the Decision 1610 minimum instream 

flow requirements, in order to improve habitat for endangered Central California Coast coho 

salmon and threatened Central California Coast steelhead. This petition presently is pending 

before the SWRCB. The SWRCB will act on this petition after the EIR that is the subject of this 

notice is prepared. 

Until the SWRCB issues an order on this petition, the minimum instream flow requirements 

specified in Decision 1610 (with the resulting adverse impacts to listed salmonids) will remain in 

effect, unless temporary changes to these requirements are made by the SWRCB. NMFS’ 

Russian River Biological Opinion requires that the Water Agency petition the SWRCB for 

temporary changes to the Decision 1610 minimum instream flow requirements each year until 

the SWRCB issues an order on the Water Agency’s petition for the permanent changes to these 

requirements. NMFS’ Russian River Biological Opinion only requires petitions for temporary 

changes to minimum streamflow requirements for the mainstem Russian River, and not to the 

requirements for Dry Creek. The Water Agency petitioned the SWRCB for the Biological 

Opinion-specified temporary changes for the first time in 2010, and the SWRCB made a 

temporary urgency change in its Order WR 2010-0018-DWR. If approved by the SWRCB, the 

temporary changes required by NMFS will reduce the minimum instream flow requirement to 70 

cubic feet per second (cfs) for the lower Russian River between May 1 and October 15.  

Additionally, to enhance steelhead rearing habitat in the Russian River between the East Branch 

and Hopland, the temporary changes, if approved, will reduce the minimum instream flow 

requirement to 125 cfs for the upper Russian River between May 1 and October 15.6 

The permanent and temporary changes to Decision 1610 minimum instream flow requirements 

specified by NMFS in the Russian River Biological Opinion are summarized in Figure 2. 

5 National Marine Fisheries Service. Biological Opinion for Water Supply, Flood Control Operations, and Channel 

Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the Mendocino 

County Russian River Flood Control and Water Conservation District in the Russian River Watershed. p. 243. 

September 2008. 

6 National Marine Fisheries Service. Biological Opinion for Water Supply, Flood Control Operations, and Channel 

Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the Mendocino 

County Russian River Flood Control and Water Conservation District in the Russian River Watershed. p 247. September 

2008. 
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NMFS’ Russian River Biological Opinion concluded that, in addition to providing fishery 

benefits, the lower instream flow requirements “should promote water conservation and 

limit effects on in-stream river recreation.”7 NMFS stated that the following changes may 

achieve these goals: 

During Normal Years: 

1.	 Reduce the minimum flow requirement for the Russian River from the East Fork to 

Dry Creek from 185 cfs to 125 cfs between June 1 and August 31; and from 150 cfs to 

125 cfs between September 1 and October 31. 

2.	 Reduce the minimum flow requirement for the Russian River between the mouth of 

Dry Creek and the mouth of the Russian River from 125 cfs to 70 cfs. 

3.	 Reduce the minimum flow requirement for Dry Creek from Warm Springs Dam to the 

Russian River from 80 cfs to 40 cfs from May 1 to October 31. 

During Dry Years: 

1.	 Reduce the minimum flow requirement for the Russian River between the mouth of 

Dry Creek and the mouth of the Russian River from 85 cfs to 70 cfs. 

During the periods that the temporary changes are in effect, the Water Agency will monitor 

water quality and fish, and collect and report monitoring information as required by NMFS’ 

Russian River Biological Opinion. 

In 2002, 2004, 2007, and 2009, water storage levels in Lake Mendocino declined to 

dangerously low levels. In 2002, the terms of Decision 1610 authorized the necessary 

reductions in instream flows, but that was not the case in 2004, 2007 and 2009. In those 

years, the SWRCB made temporary urgency changes to Water Agency water-right permits, 

and adopted temporary lower instream flow requirements to preserve water in Lake 

Mendocino. The situation during these years was due to lack of rainfall and, in 2007 and 

2009, also was due to lower inflows from PG&E’s PVP. Because of the recent reductions in 

PG&E’s PVP diversions from the Eel River into the Russian River, it is no longer reasonable 

to use cumulative Lake Pillsbury inflows to determine the water-year type (normal, dry, or 

critical) that governs the level of Russian River and Dry Creek minimum streamflow 

requirements. It would be more realistic for the water-year type to be based on Russian 

River watershed conditions rather than on Eel River watershed conditions.  

7 National Marine Fisheries Service. Biological Opinion for Water Supply, Flood Control Operations, and Channel 

Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the Mendocino 

County Russian River Flood Control and Water Conservation District in the Russian River Watershed. p. 244. 

September 2008. 
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FISH HABITAT FLOWS AND WATER RIGHTS PROJECT 

Objective 

The objective of the Fish Flow Project is to manage Russian River Project releases to 

provide instream flows that improve habitat for threatened and endangered fish, while 

updating the Water Agency’s existing water rights to reflect current conditions. 

Location 

The Fish Flow Project would generally be located in the Russian River watershed in 

Mendocino County and Sonoma County, California, shown on Figure 1. Environmental 

impacts of the Fish Flow Project would potentially occur at Lake Mendocino, Lake Sonoma, 

in and along the Russian River downstream of Lake Mendocino/Coyote Valley Dam to 

Jenner, and in and along Dry Creek downstream of Lake Sonoma/Warm Springs Dam. 

Description 

The Water Agency would manage water supply releases from Lake Mendocino and Lake 

Sonoma to provide instream flows in the Russian River and Dry Creek that would improve 

habitat for listed salmonids. The proposed Fish Flow Project requires approval by the 

SWRCB of Water Agency petitions to modify the Water Agency’s existing water-right 

permits. In addition to the water-right modifications related to changing the minimum 

instream flow requirements to improve habitat for fish, the Water Agency also will file 

petitions with the SWRCB to update the Water Agency’s water-right permits to reflect 

current conditions. The Water Agency will implement the proposed Fish Flow Project if the 

water-right modifications are made by the SWRCB. 

Minimum Instream Flows for Coho Salmon and Steelhead 

To comply with the requirements of NMFS’ Russian River Biological Opinion, the Water 

Agency has filed a petition with the SWRCB that asks the SWRCB to make the following 

changes in the instream flow requirements that are specified in Decision 1610 and the 

Water Agency’s water-right permits: 

 between June 1 and August 31 of each year the existing minimum instream flow 

requirement of 185 cfs is proposed to change to 125 cfs for the upper Russian River 

(upstream of the confluence with Dry Creek and downstream of the confluence of 

the East and West Forks) 

 between September 1 and October 31 of each year the existing minimum instream 

flow requirement of 150 cfs is proposed to change to 125 cfs for the upper Russian 

River (upstream of the confluence with Dry Creek and downstream of the confluence 

of the East and West Forks) 
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 between January 1 and December 31 of each year the existing minimum instream 

flow requirement of 125 cfs is proposed to change to 70 cfs for the lower Russian 

River (downstream of its confluence with Dry Creek) 

 between May 1 and October 31 of each year the existing minimum instream flow 

requirement of 80 cfs is proposed to change to 40 cfs for Dry Creek from Warm 

Springs Dam to the Russian River. 

Minimum Instream Flows for Chinook Salmon 

Operating water supply releases from Lake Mendocino to preserve or increase the pool of 

cold water available in Lake Mendocino to support the fall Chinook salmon migration runs is 

also desirable, and may aid in the conservation and recovery of these threatened species. 

Although the proposed lower minimum instream flow requirements in NMFS’ Russian River 

Biological Opinion will help to achieve this goal, the Water Agency will file another petition 

with the SWRCB, requesting that the modifications to minimum instream flow requirements 

be extended beyond the months required by NMFS’ Russian River Biological Opinion for the 

upper Russian River (upstream of the confluence of Dry Creek and downstream of the 

confluence of the East and West Forks). These additional months could include those 

earlier or later in the year, or could be extended to be in effect year-round. 

Hydrologic Index 

The Water Agency will file another petition with the SWRCB, seeking to change the 

methodology used to establish the water-year type classifications that determine minimum 

instream flow requirements for the Russian River, to reflect actual conditions within the 

Russian River watershed rather than conditions in the Eel River watershed. The proposed 

hydrologic index will be developed based on appropriate measurements and dates of 

storage in, or inflows into, Lake Mendocino. 

Water-Right Permit Updates 

The Water Agency also will file petitions as needed to update its water-right permits to 

reflect current conditions and to resolve the time extension petitions that are pending 

before the SWRCB. These actions are not required to implement the proposed new 

minimum instream flow requirements or to change the hydrologic index, but will ask the 

SWRCB to consolidate the process to modify and update the Water Agency’s water-right 

permits so that the SWRCB may make all necessary changes to the Water Agency’s water-

right permits in one order. These actions will include the pending petitions to extend time 

to complete use of water to December 1, 2020, and also may include new petitions to 

amend the place-of-use maps for the Water Agency’s water-right permits, so that they are 

based on actual current and expected uses, and to make other updates or clarifications. 

The proposed changes to the minimum instream flow requirements and the criteria used to 

determine the hydrologic index, and the proposed requests for water-right permit updates 

may change as the Fish Flow Project description and alternatives are further developed. 
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ISSUES TO BE ADDRESSED IN THE EIR 

In accordance with CEQA, the Fish Flow Project EIR will address the potential 

environmental impacts associated with the Fish Flow Project. Specific areas of analysis 

may include: Aesthetics, Agricultural Resources, Air Quality, Biological Resources, Cultural 

Resources, Geology and Soils, Hazards and Hazardous Materials, Hydrology and Water 

Quality, Land Use and Planning, Noise, Population and Housing, Public Services, Recreation, 

Transportation and Traffic, and Utilities and Service Systems. The EIR will also analyze 

potential cumulative impacts related to the Fish Flow Project, including potential impacts 

of other required elements of NMFS’ Russian River Biological Opinion. Areas of analysis may 

be changed based on input received during the Notice of Preparation (NOP) review period. 

Mitigation measures will be proposed to avoid or reduce such impacts, where reasonably 

feasible. 

The Fish Flow Project EIR will discuss alternatives to the proposed project, and alternatives 

may be added based on input from the public and regulatory agencies during the NOP 

review period. 

Information to be included in the Fish Flow Project EIR will also be based on input and 

comments received during the review period for this NOP. Decision-makers, responsible and 

trustee agencies under CEQA, property owners, and interested persons and parties will also 

have an opportunity to comment on the Draft EIR after it is published and circulated for 

public review. 

PUBLIC COMMENT PERIOD FOR THIS NOTICE OF PREPARATION 

Due to the time limits mandated by State law, your response must be sent at the earliest 

possible date, but not later than 45 days after receipt of this notice. The public comment 

period will close at 5:00 p.m. on November 15, 2010. Please include a name, address, and 

telephone number of a contact person in your agency for all future correspondence on this 

subject.  Please send your comments to: 

Sonoma County Water Agency
 
Attn:  Jessica Martini-Lamb, Principal Environmental Specialist
 
404 Aviation Boulevard
 
Santa Rosa, CA 95403
 

You may also submit comments electronically at the Water Agency’s website: 

www.sonomacountywater.org/rrifr 

Sonoma County Water Agency | NOP for Fish Habitat Flows and Water Rights Project | Page 10 
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SCOPING MEETINGS 

In order for the public and regulatory agencies to have an opportunity to ask questions and 

submit comments on the scope of the Fish Flow Project EIR, three Scoping Meetings will be 

held during the NOP review period. Comment forms will be supplied for those who wish to 

submit written comments at the scoping meetings; written comments may also be 

submitted anytime during the NOP review period. The dates, times, and locations of the 

Scoping Meetings are listed below: 

Thursday, November 4th Monday, November 8th Wednesday, November 10th 

6:00 p.m. – 9:00 p.m. 6:00 p.m. – 8:30 p.m. 6:00 p.m. – 9:00 p.m. 

Monte Rio Community Center Windsor Town Hall The Alex Rorabaugh Center 

20488 Highway 116 9291 Old Redwood Hwy 1640 South State Street 

Monte Rio Windsor Ukiah 

Documents or files related to the Fish Flow Project are available for review at the Water 

Agency’s Administrative Office located at 404 Aviation Boulevard, Santa Rosa, CA, 95403. 

If you have any questions, or if you wish to update your information on our mailing list, 

please contact Jessica Martini-Lamb, Principal Environmental Specialist, at (707) 547-1903 

or Erica Phelps, Environmental Resources Coordinator, at (707) 547-1934. 

Sonoma County Water Agency | NOP for Fish Habitat Flows and Water Rights Project | Page 11 
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California Regional Water Quality Control Board

North Coast Region 


Geoffrey M. Hales, Chairman 

www.waterboards.ca.gov/northcoast 

Linda S. Adams		 Arnold 5550 Skylane Boulevard, Suite A, Santa Rosa, California 95403 
Secretary for 	 Schwarzenegger Phone: (877) 721-9203 (toll free) • Office: (707) 576-2220 • FAX: (707) 523-0135 

Environmental Protection 	 Governor 

November 15, 2010 

Ms. Jessica Martini-Lamb 

Sonoma County Water Agency 

404 Aviation Boulevard 

Santa Rosa, CA 95403 


Dear Ms. Martini-Lamb: 

Subject: 	 Comments on the Notice of Preparation of an Environmental Impact 
Report for the Fish Habitat Flows and Water Rights Project, 
SCH No. 2010092087 

Thank you for the opportunity to comment on the Notice of Preparation (NOP) of an 
Environmental Impact Report for the Fish Habitat Flows and Water Rights Project (Fish 
Flow Project EIR). We appreciate the opportunity to participate early in the 
environmental review process. The North Coast Regional Water Quality Control Board 
(Regional Water Board) is a responsible agency for this project, with jurisdiction over 
the quality of ground and surface waters (including wetlands) and the protection of the 
beneficial uses of such waters. 

The proposed project consists of the management of water supply releases from Lake 
Mendocino and Lake Sonoma to provide instream flows in the Russian River and Dry 
Creek. The project proposes to modify the Sonoma County Water Agency’s (Water 
Agency) existing water-right permit to change the minimum instream flow requirements, 
consistent with the National Marine Fisheries Service’s Russian River Biological Opinion 
dated September 24, 2008. 

We have reviewed the NOP for the Fish Flow Project EIR and offer the following 
recommendations and comments. 

General Comments 

The mission of the State Water Resources Control Board and Regional Water Boards is 
to preserve, enhance, and restore the quality of California’s water resources, and 
ensure their proper allocation and efficient use for the benefit of present and future 
generations. The quality of surface and ground waters in the North Coast Region of 
California is governed by the Water Quality Control Plan for the North Coast Region 
(Basin Plan) and state-wide Policies. The Basin Plan identifies the existing and 
potential beneficial uses of water within the North Coast Region and the water quality 
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objectives necessary to protect those uses. The relevant existing beneficial uses that 
apply to the Project area include: Municipal and Domestic Supply (MUN), Agricultural 
Supply (AGR), Groundwater Recharge (GWR), Water Contact Recreation (REC1), Non-
Contact Water Recreation (REC2), Warm Freshwater Habitat (WARM), Cold 
Freshwater Habitat (COLD), Estuarine Habitat (EST), Rare, Threatened, or Endangered 
Species (RARE), Migration of Aquatic Organisms (MIGR), and Spawning, 
Reproduction, and/or Early Development (SPWN). The water quality objectives of 
specific concern to Regional Water Board staff are outlined in the following sections. 
Together water quality objectives, beneficial uses, the anti-degradation policy, and 
implementation policies are known as water quality standards. The NOP identifies 
hydrology and water quality as specific areas of analysis for the EIR, including an 
analysis of potential cumulative impacts related to the Project. The Fish Flow Project 
EIR must ensure that the Project complies with the water quality standards within the 
Project area. 

Russian River Water Quality Impairments 

Section 303(d) of the federal Clean Water Act and 40 CFR §130.7 require states to 
identify water bodies that do not meet water quality standards and are not supporting 
their beneficial uses. These waters are placed on the Section 303(d) List of Water 
Quality Limited Segments (also known as the list of Impaired Waterbodies). The List 
identifies the pollutant or stressor causing impairment and establishes a schedule for 
developing a control plan to address the impairment. On August 4, 2010, the State 
Water Board adopted the California 2010 303(d) List and the United States 
Environmental Protection Agency will likely approve or disapprove the 2010 List in 
November 2010. This 2010 List includes the following three impairments for the 
Russian River within the Project area: sedimentation/siltation, temperature, and 
indicator bacteria. 

State Water Board staff have begun assessing available data in order to update the 
303(d) List. State Water Board staff’s assessment includes nutrient and algal biomass 
data collected within the Project area and submitted by interested parties. At a later 
date, Regional Water Board staff will consider whether the available data demonstrates 
that the Russian River within the Project area is impaired for nutrients/biostimulatory 
substances. 

Regional Water Board staff is currently developing a pathogen total maximum daily load 
(TMDL) for the Russian River to address the indicator bacteria impairments and a 
temperature implementation policy to address the temperature impairment. The 
sediment impairment in the Russian River watershed is addressed, in part, by the Total 
Maximum Daily Load Implementation Policy Statement for Sediment-Impaired 
Receiving Waters in the North Coast Region (Resolution No. R1-2004-0087). 
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Water Quality Objectives of Concern 

The following are the water quality objectives that we believe could be violated under 
the Fish Flows Project, and a brief explanation of why violations of these objectives are 
a concern. 

Bacteria: The bacteriological quality of waters of the North Coast Region shall 
not be degraded beyond natural background levels. In no case shall coliform 
concentrations in waters of the North Coast Region exceed the following: In 
waters designated for contact recreation (REC-1), the median fecal coliform 
concentration based on a minimum of not less than five samples for any 30-day 
period shall not exceed 50/100 ml, nor shall more than ten percent of total 
samples during any 30-day period exceed 400/100 ml (State Department of 
Health Services). 

Per the Draft Guidance for Fresh Water Beaches (DHS 2006), freshwater beach 
posting is recommended when single sample levels exceed the following 
thresholds: 1) Total coliforms - 10,000 MPN/100mL; 2) E. coli - 235 
MPN/100mL; and 3) Enterococcus - 61 MPN/100 mL. 

Our working hypothesis, supported in part by preliminary empirical analysis of 
available data (Attachment 1), is that under a given loading of bacteria from 
existing sources, reduced flows provides less dilution and may lead to higher 
bacteria concentrations, potentially causing violation of the bacteria objectives 
and beach posting thresholds and not supporting REC1 and REC2. 

Biostimulatory Substances: Waters shall not contain biostimulatory 
substances in concentrations that promote aquatic growths to the extent that 
such growths cause nuisance or adversely affect beneficial uses. 

Biostimulatory substances include nitrogen and phosphorus. It is generally 
recognized that flow, along with channel morphology and riparian conditions, is a 
"risk cofactor" that can affect the biostimulatory response of nutrients in a 
waterbody (Tetra Tech 2006). Assuming all other factors are constant, a given 
concentration of nitrogen and phosphorus in a waterbody can lead to greater 
biostimulation under reduced flows. Biostimulation can result in more aquatic 
plant productivity under lower flow conditions. 

Dissolved Oxygen: The instantaneous minimum concentration of dissolved 
oxygen (DO) required is 7.0 mg/L. Half of the monthly mean DO values for the 
year must be 10.0 mg/L or greater. 

Reduced DO conditions can occur, particularly during pre-dawn and early 
morning hours, due to respiration of aquatic plants and decomposition of organic 
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matter, which can occur under biostimulatory conditions in a water body. As 
summarized above, biostimulatory conditions may result from reduced flows in 
the Project area. 

Toxicity: All waters shall be maintained free of toxic substances in 
concentrations that are toxic to, or that produce detrimental physiological 
responses in human, plant, animal, or aquatic life. Compliance with this objective 
will be determined by use of indicator organisms, analyses of species diversity, 
population density, growth anomalies, bioassays of appropriate duration, or other 
appropriate methods as specified by the Regional Water Board. 

The toxic parameters of concern are blue-green algae toxins. Algal productivity 
is a biostimulatory response. Algal biomass can include blue-green algae 
species. Some blue-green algae species produce algal toxins that can be 
harmful to humans, pets, and wildlife. 

Temperature: The natural receiving water temperature of intrastate waters shall 

not be altered unless it can be demonstrated to the satisfaction of the Regional 

Water Board that such alteration in temperature does not adversely affect 

beneficial uses. 


At no time or place shall the temperature of any COLD water be increased by 

more than 5°F above natural receiving water temperature. 

At no time or place shall the temperature of WARM intrastate waters be 

increased more than 5°F above natural receiving water temperatures. 


“Natural receiving water temperature” is that temperature regime that would 
occur in the absence of human alteration of those factors, including flow, which 
can affect stream temperature. The Fish Flows Project EIR must demonstrate to 
the satisfaction of the Regional Water Board that the Project does not contribute 
to violation of the temperature objective. We recommend the use of a water 
quality model to evaluate temperatures representing baseline, with-project, and 
natural conditions. The natural condition representation should evaluate 
temperatures that would be expected to occur without flow augmentation from 
reservoirs. The model should be capable of predicting hourly temperatures so 
that the 5°F restriction can be properly evaluated. 

Sediment: The Basin Plan contains the following four sediment-related water 
quality objectives: 

Sediment: The suspended sediment load and suspended sediment discharge 
rate of surface waters shall not be altered in such a manner as to cause nuisance 
or adversely affect beneficial uses. 
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Ms. Martini-Lamb -5- November 15, 2010 

Turbidity: Turbidity shall not be increased more than 20 percent above naturally 
occurring background levels. Allowable zones of dilution within which higher 
percentages can be tolerated may be defined for specific discharges upon the 
issuance of discharge permits or waiver thereof. 

Suspended Material: Waters shall not contain suspended material in 
concentrations that cause nuisance or adversely affect beneficial uses. 

Settleable Material: Waters shall not contain substances in concentrations that 
result in deposition of material that causes nuisance or adversely affect beneficial 
uses. 

Flow is a factor that could affect in-stream sediment loads. One potential 
mechanism for increases in sediment discharges from the Project is a drop is the 
water table which might lead to loss of riparian vegetation and subsequent bank 
erosion. 

Water Quality Monitoring and Assessment 

As stated above, the Fish Flow Project EIR must ensure that the Project complies with 
the water quality standards within the Project area. This assessment should be based 
on not only available water quality data, but also new water quality data, the collection 
of which should be designed specifically to evaluate potential impacts to water quality 
standards from reduced flows. 

The stated objectives of the Russian River Water Quality Monitoring Plan for the 
Sonoma County Water Agency 2010 Temporary Urgency Change (2010 Monitoring 
Plan) were, “to provide information to evaluate potential changes to water quality and 
availability of aquatic habitat for salmonids resulting from the proposed permanent 
changes to Decision 1610… and provide information to support the development of a 
CEQA document required for permanent changes to Decision 1610.” We support these 
objectives, and expect the Water Agency to meet them through additional monitoring 
and assessment efforts in 2011 and beyond. We believe that the assessment of 
changes in water quality should involve statistical analysis. Statistical analysis of water 
quality data for trends often requires an adequate time period to detect a statistical 
change in constituent concentration. The amount of time required to detect a trend is 
dependent on the sample variability. Constituents like bacterial indicators have a high 
ambient variability and therefore require longer monitoring time periods before a trend 
can be detected. 

As mentioned previously, Regional Water Board staff are conducting water quality 
monitoring and assessment in development of an indicator bacteria TMDL for the 
Russian River within the Project area. In addition, in 2011 Regional Water Board’s 
Surface Water Ambient Monitoring Program will conduct monitoring and assessment of 
nutrient/biostimulatory conditions within the Project area. Regional Water Board staff 
will make our data from these projects available to Water Agency staff for your use in 
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Ms. Martini-Lamb -6- November 15, 2010 

preparing the Fish Flow Project EIR. In addition, Regional Water Board staff are 
available to work with Water Agency staff to design additional monitoring to support the 
preparation of the EIR. Finally, Regional Water Board staff are available to consult 
Water Agency staff on appropriate statistical analyses to conduct on relevant water 
quality data in order to meet the stated monitoring and assessment objectives of the 
2010 Monitoring Plan. 

Impacts to Estuary 

The Project has the potential to cause elevated water levels within the Russian River 
estuary. The Fish Flow Project EIR should evaluate the potential for elevated water 
levels to inundate residential septic systems located near the estuary shore and cause 
system failures, which could lead to discharges in violation of the Basin Plan. 

Though Regional Water Board staff recognize that this Project NOP does not address 
breaching of the barrier beach between the ocean and the Russian River estuary, we 
provide the following comments for your consideration. Past activities to artificially 
breach the barrier beach between the ocean and Russian River Estuary have been 
covered by a Clean Water Act Section 401 Certification (certification). The current 
certification (WDID No. 1B04001WNSO) and its amendment expire on December 31, 
2010. On September 24, 2008, the National Marine Fisheries Service issued the 
Biological Opinion entitled “Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, the Sonoma County 
Water Agency, and the Mendocino County Russian River Flood Control and Water 
Conservation Improvement District in the Russian River Watershed,” (File No. 
151422SWR2000SR150). 

A new certification will need to be applied for and issued for new methods of creating 
the outlet channel and breaching the estuary that will be more protective of salmonids 
and the estuarine habitat by providing deeper, cooler, and less saline water for 
improved rearing habitat for salmonids within the estuary. Flow will be a critical factor to 
evaluate and include within the certification application. Information on our certification 
program may be found on our website at: 
http://www.swrcb.ca.gov/northcoast/water_issues/programs/water_quality_certification.s 
html. 

Concluding Comments 

Regional Water Board staff recognize the potential conflicts between compliance with 
the National Marine Fisheries Service Biological Opinion and the Basin Plan water 
quality standards that the Fish Flow Project poses. As summarized above, we are 
concerned that the Project may contribute to violations of some water quality standards 
that apply to the Project area. Further, Regional Water Board staff expect the Fish Flow 
Project EIR to include qualitative and quantitative (i.e. statistical) assessment of whether 
the Project will cause violations of water quality standards and to include appropriate 
measures, as necessary, to mitigate identified impacts to these water quality standards. 
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Ms. Martini-Lamb		 -7- November 15, 2010 

Regional Water Board staff are available to consult with Water Agency staff in 
identifying appropriate measures to mitigate potential water quality violations caused by 
the Project. 

Again, we thank you for the opportunity to comment.  We look forward to continuing to 
work with Water Agency staff on this Project in our efforts to protect water quality. If you
have any questions regarding these comments, you may contact me or Matt St. John at  
(707) 570-3762 or MStJohn@waterboards.ca.gov. 

Sincerely, 

Catherine Kuhlman 
Executive Officer 

101115_MSJ_FishFlowProject_EIRCommentLetter 

cc: 	 Scott Morgan, State Clearinghouse, P.O. Box, 3044, Sacramento, CA 95812 
Re: SCH No. 2010092087 

Barbara Evoy, Division of Water Rights, State Water Resources Control Board, 
P.O. Box 2000, Sacramento, CA 95812 
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 Table 1. Number of Fecal Indicator Bacteria data samples assessed 

Location 
Total Coliform E. coli Enterococcus 
1995-
2008 2009 1995-

2008 2009 1995-
2008 2009 

Camp Rose 177 27 95 27 41 27 
Healdsburg 
Memorial Beach 211 27 103 27 66 27 

Steelhead Beach 83 27 81 27 30 27 
Forestville Beach 10 27 10 27 10 27 
Johnson’s Beach 166 27 87 27 30 27 
Monte Rio Beach 

 
166 14 88 14 30 14 
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Attachment 1 

Assessment of Fecal Indicator Bacteria in the Lower Russian River 


Regional Water Board staff assessed fecal indicator bacteria (FIB) samples collected 
from the Russian River for possible effects from variation in stream flow. FIB data for 
total coliform, E. coli, and enterococcus were compiled from several sources for the 
assessment. 

SCWA conducted water quality monitoring at fifteen (15) sampling locations along the 
mainstem of the Russian River from May 28, 2009 through October 1, 2009.  Samples 
were also collected by Regional Water Board staff at these same locations during 2009 
for the routine beach assessment program. Regional Water Board staff also assessed 
historical FIB data (1995-2008) collected at six (6) sample locations within the Project 
area. Nearly 2,000 FIB data samples were available for this assessment (Table 1). 

Data Assessment 

The purpose of the Water Agency 2009 sampling was to assess whether the ambient 
FIB concentrations changed due to the reduction in flow resulting from the minimum 
flow requirement variance. Regional Water Board staff’s assessment includes: (1) 
visual comparison of 2009 FIB concentration data to historical data, (2) linear regression 
between stream flow and FIB concentration, (3) FIB load durations curves, and (4) trend 
analysis. 

While there is considerable variability in observed FIB concentrations, both spatially and 
temporally, within the Project area, Regional Water Board staff’s assessment detailed 
below indicates that some of this variability is correlated with flow conditions. Lower 
flows appear to result in higher FIB concentrations, and violations of bacteria objectives 
and beach posting thresholds, in some instances. 
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Visual Comparisons 
Box plots of the FIB data collected in 2009 are visually compared to box plots of all 
years of historical data collected at each site (Figures 1 – 6). Box plots show data set 
medians, quartiles, and outliers. The visual comparison suggests that with a few 
exceptions there is no large apparent difference between FIB concentrations collected 
in 2009 as compared to past samples collected at each location. 

Figure 1. Comparison of the Distribution of FIB Concentrations Measured at Camp 
Rose. 

 
 

Figure 2. Comparison of the Distribution of FIB Concentrations Measured at 

Healdsburg Memorial Beach. 
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Ms. Martini-Lamb -10- November 15, 2010 

Figure 3. Comparison of the Distribution of FIB Concentrations Measured at Steelhead 
Beach. 

Figure 4. Comparison of the Distribution of FIB Concentrations Measured at Forestville 
Access Beach. 

 
 

Figure 5. Comparison of the Distribution of FIB Concentrations Measured at Johnson’s 
Beach. 
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Figure 6. Comparison of the Distribution of FIB Concentrations Measured at Monte Rio 
Beach. 

Linear Regression 

The relationship between stream flow and FIB concentrations was assessed using 
linear regression. Daily stream flow data from the nearby U.S. Geological Survey 
(USGS) gauging station were matched with each FIB sample. FIB data from Camp 
Rose and Healdsburg Memorial Beach were compared to daily flows recorded at the 
USGS gauge near Healdsburg (#11464000). FIB data collected at the other four 
locations were compared to daily flow recorded at USGS gage near Guerneville 
(#11467000). 

Data were log-transformed to address the normality distribution requirement of 
regression analysis. Visual inspection of the frequency distribution histograms show 
that log-transformation of the FIB data resulted in a distributions more normally 
distributed (Figures 7-10). 

Figure 7. Frequency Distribution of Russian River Stream Flow Measurements at 
USGS Gauges near Healdsburg and Guerneville. 
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Figure 8. Frequency Distribution of Total Coliform Concentrations at all 6 Sites 

Figure 9. Frequency Distribution of E. coli Concentrations at all 6 Sites 


Figure 10. Frequency Distribution of Enterococcus Concentrations at all 6 Sites 
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FIB Site Explained Probability Slope 
Variance (%) 

Total Coliform Camp Rose 3% 0.02 -0.37 

Forestville Access Beach 27% 0.00 0.52 

Healdsburg Memorial 0% 0.67 0.00 
Beach 
Johnson’s Beach 4% 0.00 -0.42 

Monte Rio Beach 1% 0.17 -0.21 

Steelhead Beach 4% 0.04 0.14 

E. coli Camp Rose 4% 0.02 0.19 

Forestville Access Beach 0% 0.71 0.11 

Healdsburg Memorial 1% 0.21 0.13 
Beach 
Johnson’s Beach 0% 0.86 -0.02 

Monte Rio Beach 2% 0.16 0.24 

Steelhead Beach 0% 0.60 0.04 

Enterococcus Camp Rose 46% 0.00 -1.06 

Forestville Access Beach 1% 0.57 -0.14 

Healdsburg Memorial 6% 0.02 -0.36 
Beach 
Johnson’s Beach 4% 0.13 -0.33 

Monte Rio Beach 0% 0.90 0.03 

Steelhead Beach 15% 0.00 -0.41 
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Linear regression models were fitted using the Pearson least squares approach with the 
log-transformed FIB and flow data. Several of the regression analyses show a 
statistically significant relationship between flow and FIB concentration (Table 2). Most 
of these significant relationships explain less than 10% of the variance between the 
variables. However, several locations show a larger influence of flow on FIB 
concentrations. For example, analysis of enterococcus concentrations collected at 
Camp Rose show that flow explains nearly half of the variation. The negative slope of 
the regression line indicates that lower flows result in higher ambient concentrations. 

Table 2.		 Relationship between Stream Flow and Fecal Indicator Bacteria 
Concentration. Bold font indicates a statistically significant regression. 
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Load Duration Curves 

Load duration curves are a useful tool identifying pollutant problems over the entire flow 
regime of a river (USEPA, 2007). A load duration curve provides a visual display of the 
relationship between flow and pollutants, like FIB. The load duration curve presents the 
frequency and magnitude of FIB measurements along with the allowable loads derived 
from water quality standards and stream flow data.   

First, flow duration curves were generated for USGS Russian river flow gauging 
stations, near Healdsburg (#11464000) and near Guerneville (#11467000). The flow 
durations curves for the two USGS gauges were developed using daily flow 
measurements recorded from 1939 to present (Figures 11 & 12). 

Figure 11. Flow Duration Curve for Russian River near Healdsburg (#11464000) 
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Figure 12. Flow Duration Curve for Russian River near Guerneville (#11467000) 

Second, load duration curves were prepared for each sampling locations from the 
measured FIB data and the daily stream flow (Figures 13 - 18). FIB data from Camp 
Rose and Healdsburg Memorial Beach were compared to daily flows recorded at the 
USGS gauge near Healdsburg (#11464000). FIB data collected at the other four 
locations were compared to daily flow recorded at USGS gauge near Guerneville 
(#11467000). The allowable loads are shown as the solid curve lines; the allowable 
loads were derived from the water quality thresholds used for beach posting by Sonoma 
County Health Services (DHS, 2006): (1) Total coliforms not to exceed 10,000 
MPN/100mL, (2) E. coli not to exceed 235 MPN/100mL, and (3) Enterococcus not to 
exceed 61 MPN/100 mL. The results show that exceedance of allowable loads within 
the Project area tend to occur during periods of lower flow. 
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Figure 13. Total Coliform Load Duration Curve for Russian River near Healdsburg 

Figure 14. Total Coliform Load Duration Curve for Russian River near Guerneville 
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Figure 15. E.coli Load Duration Curve for Russian River near Healdsburg 

Figure 16. E. coli Load Duration Curve for Russian River near Guerneville 
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Figure 17. Enterococcus Load Duration Curve for Russian River near Healdsburg 

Figure 18. Enterococcus Load Duration Curve for Russian River near Guerneville 
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Trend Analysis 

Trend analysis was conducted for FIB concentrations at each of the six monitoring 
stations within the Project area using current and historical data. Water quality data 
possess distributional characteristics that generally require specialized approaches to 
trend testing. Water quality data sets can contain censored (less than) values, outliers, 
multiple detection limits, missing values, and serial correlation. These characteristics 
commonly present problems in the use of conventional parametric statistics based on 
normally distributed data sets. The presence of censored data, non-negative values, 
and outliers generally lead to a non-normal data distribution which is common for many 
data sets. These skewed data sets require use of specific non-parametric statistical 
procedures for their analysis. Nonparametric statistical tests are more powerful when 
applied to non-normally distributed data, and almost as powerful as parametric tests 
when applied to normally distributed data (Helsel and Hirsch, 2002). 

The nonparametric Mann-Kendall test for linear trend (Helsel et al. 2006) was used to 
evaluate whether FIB concentrations have increased or decreased significantly since 
the base year. The test is non-parametric, rank order based, and insensitive to missing 
values. Sen's slope estimator (Sen, 1968) was used to estimate the magnitude of 
change over time when a significant trend was observed. Sen's slope estimator is a 
non-parametric method that is insensitive to outliers and can be used to infer the 
magnitude of a trend in the data. Sen’s slope estimator is not greatly affected by gross 
data error or outliers, and it can be computed when data are missing. Sen’s slope 
estimator is closely related to the Mann-Kendall statistic in that all possible slopes are 
calculated between all possible data pairs and the resulting median slope is the Sen 
slope. The Sen’s slope estimator was used to estimate the slope for the Mann-Kendall 
test. 

The dataset contains FIB concentration measurements with levels below the detection 
limit of the analytical method. These values were assigned the value of the detection 
limit. Data sets having large numbers of values below detection limit (BDLs) may create 
statistical problems for trend analyses. The Mann-Kendall test for trend adjusts variance 
estimates upward for ties in magnitude. Since BDL values in the raw data set produce 
such ties, trend analyses of data sets with high percentages of BDLs will be based upon 
greater variances than those without BDLs. Thus, the power of the trend analyses for 
the data sets with BDLs are reduced compared to those without detection limits 
censoring. If the percentage of BDL observations is greater than 50, it is reported there 
are too many observations below the detection limit to determine the presence or 
absence of trend. 

Trends in FIB concentrations were evaluated for the effect of flow (Table 3). Several of 
the sites show increasing trend in FIB concentrations. These trends may be due to 
natural trends in flow due to climate. For example, a trend may be observed if the last 
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FIB Site  Probability Trend 

Slope 
Trend 

Inclination 
Total 
Coliform 

Camp Rose – with flow influence 
<0.01 163.3 Increasing 

Camp Rose – without flow influence 
<0.01 -0.001  Decreasing 

Forestville Access Beach – with flow influence 
0.51 -61.7 None 

Forestville Access Beach – without flow influence 
0.70 -38.4 None 

Healdsburg Memorial Beach 
<0.01 105.2 Increasing 

Johnsons Beach – with flow influence 
<0.01 158.4 Increasing 

Johnsons Beach – without flow influence 
<0.01 62.0 Increasing 

Monte Rio Beach 
<0.01 128.9 Increasing 

Steelhead Beach – with flow influence 
0.56 14.5 None 

Steelhead Beach – without flow influence 
0.29 25.4 None 

E. coli Camp Rose – with flow influence 
0.34 0.0 None 

Camp Rose – without flow influence 
<0.01 -0.001  Decreasing 

Forestville Access Beach 
0.49 0.0 None 

Healdsburg Memorial Beach 
0.06 0.0 None 

Johnsons Beach 
0.59 0.0 None 

Ms. Martini-Lamb -20- November 15, 2010 

few years in a set of data were collected during drought conditions with lower flows. 
The effect of the lower flows on the apparent trend can be addressed using the 
relationship observed between flow and FIB concentration. The regression equation 
resulting in statistically significant relationship between flow and FIB was applied to the 
data. The residuals resulting from the difference of the predicted values from the 
observed value were tested for trend. The results indicate a trend without the influence 
of flow. 

Trends of FIB concentrations were also evaluated by removing the effect of flow from 
those sampling locations with a statistically significant relationship to flow. The 
residuals from the significant regression equations derived above were used to assess 
trend without the influence of flows. Only those locations with a relationship between a 
FIB and flow could be assessed for flow influence on FIB trend. Accounting for this flow 
effect did not change the detection of trend in the FIB data for most locations indicating 
that the flow did not influence observed trends. However, removing the flow effect did 
result in removing the observed trends for each FIB at Camp Rose. 

Table 3. Trends Statistics for Fecal Indicator Bacteria Concentrations 
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FIB Site  Probability Trend 

Slope 
Trend 

Inclination 
Monte Rio Beach 

0.04 -0.7  Decreasing 
Steelhead Beach 

0.53 0.0 None 
Entero-
coccus 

Camp Rose – with flow influence 
<0.01 0.6 Increasing 

Camp Rose – without flow influence 
0.19 0.00 None 

Forestville Access Beach 
0.08 0.0 None 

Healdsburg Memorial Beach – with flow influence 
0.18 0.0 None 

Healdsburg Memorial Beach – without flow 
influence 0.01 0.0 None 
Johnsons Beach 

0.01 3.3 Increasing 
Monte Rio Beach 

0.95 0.0 None 
Steelhead Beach – with flow influence 

<0.01 0.0 None 
Steelhead Beach - without flow influence 

0.133 0.0 None 
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Connie Barton
	

From: John McCowen [mccowen@co.mendocino.ca.us] 
Sent: Tuesday, November 16, 2010 7:33 AM 
To: Fish Flow 
Cc: John McCowen 
Subject: Public Comment 

Sonoma County Water Agency 

Attn: Jessica Martini-Lamb, Principal Environmental Specialist 

404 Aviation Boulevard
	
Santa Rosa, CA 95403 


RE: Public Comment for Fish Flow Project EIR 

Although construction would be beyond the scope of this project, the EIR should assess the beneficial impact of raising 
the Lake Mendocino dam to the design standard originally contemplated, as well as the more commonly projected five 
and ten foot increases. 

This year has demonstrated the potential for carrying water forward if storage capacity were available. Carrying water 
forward would provide a hedge against at least the first year of any future drought cycle and would make water 
available to meet desired minimum in-stream flows in a dry year, as well as provide stored water to satisfy other 
management criteria. 

Thank you for your consideration of this comment. 

Sincerely, 

John McCowen 

Second District Supervisor
	
Mendocino County Board of Supervisors
	
501 Low Gap Road, 

Ukiah, CA 95482 

463-4221
	

1 
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STEPHEN F. MACK, General Manager 

November 15, 2010 

Sonoma County Water Agency 
Attn: Jessica Martini-Lamb, Principal Environmental Specialist 
404 Aviation Boulevard 
Santa Rosa, CA 95403 

Ms Martini-Lamb: 

Thank you for the opportunity to comment on the Notice of Preparation (NOP) for 
the Environmenta l Impact Report (EIR) for the proposed Fish Habitat Flows and 
Water Rights Project (Fish Flow Project) . This is an important proposal that, if 
approved as outl ined in the NOP, will have lasting effects on the many users of 
the Russian River. Comments that Sweetwater Springs Water District wishes to 
have considered in the preparation of this EIR include: 

1. 	 NOP and EIR title are confusing with respect to exactly what this EIR is 
aiming to cover. The project for which this NOP is issued is entitled "Fish 
Habitat Flows and Water Rights Project" which is shortened to the "Fish 
Flow Project". The Biological Opinion (BO) related flows are explained well 
and it is clear they are included in this EIR. However, it is unclear what else 
wil l be included . There are references to the Hydrolog ic Index and the need 
for its change and for updates to certain Sonoma County Water Agency 
(SCWA) permits , but the details of what those permits include and the 
actua l work involved in changing the Hydrologic Index are not explained in 
this NOP. It is also unclear whether other changes to 01610 flows would be 
proposed along with the proposed change to the Hydrologic Index, although 
such changes may be needed for a new Hydrologic Index to work properly. 
Will the proposed changes to the permits also include changes to SCWA 
divers ion amounts associated with those permits? Such changes may be 
needed to make the flow changes work in all years . 

2. 	 The California State Water Resources Board (State Board) should be 
the lead agency and responsible for the preparation of this EIR. The 
proposed lead agency, Sonoma County Water Agency SCWA has made its 
decision in regards to the Fish Flow Project - it negotiated certain flows with 
the National Marine Fisheries Service (NMFS) in agreeing to a BO of No 
Jeopardy for the endangered and threatened salmon id species covered by 
the BO. The State Board has to make a decision on the petition to change 

P.O. Box 48, 17081 Hwy. 116, Suite B, Guerneville, CA 95446 • 707-869-4000 • FAX 707-869-4005 
email: sws@monitor.net • web site: www.sweetwatersprings.com 

http:www.sweetwatersprings.com
mailto:sws@monitor.net
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01610 and other requests by SCWA. In the past the State Board has 
aggressively defended its responsibility to be lead agency for its decisions. 
For example, the State Board is the lead agency for the EIR for the 
Cachuma Project permits in Santa Barbara County. These seem to be very 
similar situations, the State Board is clearly the agency making decisions in 
this situation , and should be lead agency and responsible for EIR 
preparation. In addition, it is not appropriate for a project proponent to also 
be the lead agency in the preparation of the EIR document. 

3. 	 The EIR process should include multiple regional meetings so that 
there is opportunity for all those affected by the changes in Russian 
River flows have an opportunity to understand the impacts and effects 
of the flow regimes evaluated during this EIR process. 

4. 	The EIR process should also consider having a technical advisory 
committee, or something similar, to review the technical flow analyses 
needed to properly evaluate the range of flow alternatives needed for 
this EIR. There are many capable and interested parties who are not 
associated with SCWA - either in its employ or contracted by SCWA - who 
could provide valuable ongoing assistance to the needed technical analysis. 

5. 	 Consolidate all 01610 and other anticipated or needed Russian River 
flow change requests into one EIR document. The NOP states that 
SCWA anticipates other 01610 change requests and the comments 
included below (comment 7) request a much broader analysis and 
evaluation of Russian River flows. El R's are expensive affairs . It only 
makes financial sense to save public money by consolidating the various 
actions described in this NOP and requested by these (and probably other) 
comments into one EIR. It is also important that EIR analyses and 
evaluations include all contemplated projects and actions so that the total 
impacts of all actions can be understood. This will also avoid potential 
improper project segmentation and potential challenges to the EIR based on 
contentions of improper segmentation. If SCWA is anticipating other 
changes to 01610, these changes should be evaluated as cumulative 
impacts. 

6. 	The EIR should include alternatives that fix all current issues with 
01610, not just deal with the minimum flows negotiated between 
SCWA and NMFS for the BO. As recognized by the NOP, 01610 is 
broken because diversions from the Eel River have been reduced and 
diversions from the Russian River have increased . Change in 01610 does 
not happen often and , if done, must be done correctly and the time used to 
evaluate changes used efficiently. A comprehensive analysis of Russian 
River flow requirements and possibilities is necessary. 
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7. 	 If the action on changing flows in the Russian River is limited to just 

the 80 flows, a permanent change at this time is not appropriate. The 

BO flows negotiated between SCWA and NMFS are experimental. Such a 

change as contemplated in this NOP should not be done for flow regimes 

that experience may show are inappropriate for the purposes of the BO. A 

better approach would be to set a time period, say 5 or 10 years, to evaluate 

the BO flows. 


8. 	 EIR needs to evaluate a range of flow regimes to determine best 

approach to meeting all needs and beneficial uses of the river. These 

flow regimes could include varying timings of minimum flows (earlier, later, 

longer, etc.) . 


9. 	 EIR needs full disclosure on likely flow regimes. For example it was 

widely advertised that the minimum flows in the 2010 summer would be in 

the 80 cfs range , however in actual practice, summer flows at Hacienda 

Bridge ranged between 120 and 180 cfs . Wetter, cooler summers, like 

2010, will have more water available for release downstream and the 

ultimately approved flow regimes must recognize that. 


10. The flow analysis (and EIR) should evaluate the impacts of drought 
regional standards at various points on the Russian River need to be 
developed for minimum flows during drought conditions. The current 
Russian River flow regime does not fit current water supply needs and other 
uses of the River. The events of the 2009 summer are evidence for that. The 
Russian River reservoirs should be operated so that a repeat of 2009 with 
similar weather conditions does not happen. The flow standard analysis needs 
to include all participants in the Russian River system - public meetings, 
access to flow models and model results. 

11 .The EIR needs to evaluate the effects of the various flow regimes on 

regional water supply, river water quality, and recreation at all 

locations in the river. This should include an evaluation of impacts to 

underflow along the entire stretch of river impacted by the proposed flow 

regimes as well as potential mitigation for any identified impacts. 


12. To follow up on Comment 1 comments on the Hydrologic Index, the 

proposed change to the Hydrologic Index needs to be better explained 

in the NOP and needs full regional participation. According to the 

information in Figure 2 of the NOP, there is no need for a Hydrologic Index 
the proposed Fish Flows do not change between normal and dry years. 

Clearly there are years in which flows may need to be adjusted downward 
perhaps 2009 for example - and there are years such as this past (2010) 

summer in which the reservoirs have excess water which needs to be 

released at some point. We recognize a need for a new Hydrologic Index 

which will provide the trigger for adjusting flows depending on available 
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water supplies. Developing that Index needs to evaluate a wide range of 
flow alternatives and recognize the reduced diversions from the Eel River. 
And the process of developing a new Index will need to be fully explained to 
the many interested parties as the Index is being developed - this cannot be 
conjured up in some back room and presented as a fait acompli. 

13.The EIR should evaluate the claims and assumptions of the BO flows: 
e.g., high water velocities in summer flows (page 4) - where is this 
happening? One can paddle upstream in the lower Russian River during 
current summer level flows - that's an indication of low water velocities. 
The NOP claims a disruption of lagoon formation but summer 2010 flows 
did not conform to proposed minimum flows even though a Temporary 
Urgency Change flow reduction was requested and granted by the State 
Board . 

Thank you for the opportunity to comment. 

Stephen F. Mack 
General Manager 
Sweetwater Springs Water District 
smack@sweetwatersprings.com 
707-869-4000 

mailto:smack@sweetwatersprings.com
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November 17, 2010 

Sonoma County Water Agency 
Attn : Jessica Martini-Lamb 
Principal Environmental Specialist 
404 Aviation Boulevard 
Santa Rosa , CA 95403 

Re: North Marin Water District Comments on Fish Habitat Flows and Water Rights 
Project - Notice of Preparation of Environmental Impact Report 

Dear Ms. Martini-Lamb: 

Thank you for the opportunity to offer our comments on the subject project. 
We urge the Sonoma County Water Agency to move quickly to comply with the 

Biological Opinion requirements and pursue permanent changes to Decision 1610 flows 
as proscribed in the Biological Opinion. We are also supportive of changing the 
hydrologic index from the Eel River/Lake Pillsbury to Lake Mendocino. 

It's noted in the Notice of Preparation that minimum proposed instream flows for 
Chinook salmon may extend beyond the months required by the Biological Opinion for 
the Upper Russian River (upstream of the confluence of Dry Creek and downstream of 
the confluence of the east and west forks) . While it may be appropriate to consider such 
extension of the minimum flow timing, it's suggested this be coordinated in conjunction 
with the hydrologic index change based on appropriate measurements and dates of 
storage in or inflows into Lake Mendocino. 

Additionally, it's noted that minimum instream flows between May 1 and October 
31 of each year for Dry Creek are proposed to be 40 cubic feet per second pursuant to 
the Biological Opinion. It's suggested that some means of adaptive management be 
considered to coordinate with and accommodate the future Dry Creek Habitat 
Enhancement Projects and potential Dry Creek bypass pipeline. Higher flows may be 
necessary in the reach of Dry Creek from the Warm Springs Dam to Yoakim Bridge in 
order to accommodate a diversion for a Dry Creek bypass pipeline. 

Thank you for the opportunity to comment on the proposed Notice of Preparation . 

Sincerely, 

Chris DeGabrie e 
General Manager 

CD/rr 

T:IGM\SCWA\2010\commenls on fish habitat flows and WR project.doc 
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(~City of 

~SantaRosa
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November 15, 2010 Sent Via email 
Original to Follow 
Via U.S. Mail 

Jessica Martini-Lamb 
Principal Environmental Specialist 
Sonoma County Water Agency 
404 Aviation Boulevard 
Santa Rosa, CA 95403 

RE: 	 Notice of Preparation of Environmental Impact Report for Sonoma County Water Agency's 
Fish Habitat Flows and Water Rights Project 

Dear Ms. Martini-Lamb, 

Thank you for the opportunity to review the Notice of Preparation of Environmental Impact 
Report (EIR) for Sonoma County Water Agency's Fish Habitat Flows and Water Rights Project 
(Fish Flow Project NOP). The City of Santa Rosa staff reviewed the Fish Flow Project NOP and 
provides the following comments to be addressed in the EIR. 

Background 
We understand the Agency water right permits 12949, 12950 and 16596 expired in 1999 and 
the Agency filed petitions to extend the time within which water can be put to beneficial use to 

2020 to allow the Agency to divert up to the present cap of 75,000 acre feet per year (AFY.)1 
The Agency also has an application and petitions pending at the State Water Resources Control 
Board (SWRCB) to increase the amount it is allowed to divert and re-divert at Wohler and 
Mirabel from 75,000 AFY to 101,000 AFY. The Agency has contracted to provide approximately 
101,000 AFY to the region. 

Fish Habitat Flows and Water Rights Project 
The Fish Flow Project NOP describes the water right changes needed to conform the Agency's 
water rights to the Biological Opinion (BO). The water supply plans and associated water right 
actions are not clearly set forth in the Fish Flow Project NOP. The City believes that the fish 
habitat flow and water supply elements should be addressed concurrently, and as soon as 
possible given the importance of both matters to the City and the region. 
We appreciated the opportunity to meet with Agency staff and counsel last week to obtain a 
better understanding of the Agency's plans, which Agency staff stated to be as follows: 

1 We understand the Agency will also be filing a petition to extend time under Permit 12947A. 

69 Stony Circle • Santa Rosa, CA 95401 
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The Fish Flows Project is primarily for two purposes: (1) implementing the changes required in 
the BO, and (2) providing the basis for granting the extensions of time to put water to full 
beneficial use under the Agency's permits. The Agency will demonstrate its diligence and the 
need for the full volume of water authorized for diversion at Wohler and Mirabel, which is 
currently 75,000 AFY. As a collateral matter, the Agency will also propose to the SWRCB some 
clean up of the existing water rights, such as conformance of the place of use to its actual 
boundaries. 

The Fish Flows Project will proceed on the schedule set forth in the BO. The Agency has 
decided to pursue the Fish Flows Project and the following water supply project in a phased 
manner in light of the schedules required by the BO and the Urban Water Management 
Planning process. 

Water Supply Project 
Agency staff explained that the Agency will promptly and diligently proceed with a water supply 
project that per Agency planning will rely on separate planning and CEQA compliance 
processes. 

The water contractors are in the process, in coordination with the Agency, of preparing updates 
to their Urban Water Management Plans (UWMPs) that are due to be completed by July 1, 
2011. The UWMPs will address water demand and supply through 2035 for those subject to the 
UWMP requirements. This includes many, but not all, who rely on the Agency and its water 
rights for water supply. 

The Agency will use these UWMPs and other relevant material to develop a water supply 
project to provide adequate supply to meet these demands. This is likely to involve pursuit of the 
currently pending filings at the SWRCB originally intended to increase the amounts that can be 
diverted from 75,000 AFY to 101,000 AFY. The latter number may be updated to reflect 
demands projected in the UWMP process, general plans, and other relevant information. The 
water supply project will need to address all demands that are met exercising the Agency's 
water rights. It will address various sources of water, including but not limited to the Russian 
River. 

Comments on the NOP 
With respect to both of the foregoing projects, we understand the Agency will proceed diligently 
and will keep the contractors apprised, and will coordinate with them. Both the fishery and the 
water supply aspects of the Agency's responsibilities are of paramount importance to the region. 
The City and the Agency are aware that the demand for water is likely to well exceed existing 
surface water rights and groundwater supplies. We agree that conservation, recycling and other 
demand management tools are essential aspects of the portfolio. The reality is that they will not 



be able, alone, to meet future regional demands for which the Agency is the wholesale water 
provider. Time is of the essence. We are all well aware that it takes a long lead time to develop 
water in a responsible manner. 

While City staff believes that the scope of the Fish Flows Project should include Project level 
analysis of a regional water supply solution that includes managing Russian River Project 
releases to provide instream flows that improve habitat for threatened and endangered fish, 
while providing sufficient water supply for the Agency to meet its existing contractual 
commitments to the Water Contractors and all other Agency customers, it appreciates the 
Agency's commitment to proceed with both of the foregoing projects as expeditious as possible. 
Analysis of a regional water supply solution must include project alternatives which provide both 
adequate water rights and water delivery mechanisms to meet the Agency's contractual 
commitments to provide water supply, as well as detailed cost analyses and funding sources for 
each project alternative so that financially feasible projects can be identified. 

The City looks forward to a more detailed description of the Agency's plans and this project in 
forthcoming documentation. Should you have any questions or need any additional information 
regarding the City's comments, please feel free to contact Glen Wright, Deputy Director Water 
Resources, at 707-543-3948 or email gwright@srcity.org. 

Sincerely, 

~A,4..f~ 
Miles A Ferris 
Director of Utilities 

mailto:gwright@srcity.org
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State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 

Re: Sonoma County Water Agency's 
(SCWA) Petition Requesting Change to 
Instream Flow Requirements: Permits 
12947A, 12949, 12950, and 16596 

Dear Friends, 

Thank you for your recent letter regard

,,,,,;,, ~""""'~11~ B.!,:81?9~~~ sh~£%~.~,..~..s. !,~~"'~?.\V of the 
· 	Russian River. I am a 27-year resident 

of Forestville and a homeowner, about 4 
blocks away from the river. As someone 
who likes to be outdoors and loves to go 
swimming, I have a major interest in the 
Russian River. 

I appreciate the statement that my concerns are being considered. However, since the board did approve the 
proposal to drastically lower the required fl.mv of the lower Russian River, (from 125 cubic feet per second at 
Hacienda to 70 cfs at Hacienda,) I am not confident that you fully understand what you are approving. 

We have seen what this fl.ow is like in several recent years. "Emergency" low flows were approved because of 
drought, and because man-made Lake Mendocino was getting low. Last summer was hot and we \Vent to the 
river a lot but didn't do much swimming. The water was too shallow in many places because of "lmv flow." 
(65-90 cfs at Hacienda Bridge.) This summer, you probably haven't heard much outcry because even though 
you approved the lowered flows, they didn't actually do it. This summer the river has been between 144 cfs and 
180 cfs at Hacienda Bridge when I went S\vinuning. We had a lot of rain this year and I think they had to empty 
the reservoirs some to allow for next year· s rains. 

The lower Russian River, at this rate, (144 cfs and 180 cfs at Hacienda Bridge,) is still a gently flo,ving river 
that is only two or three feet deep in most places. The flmv that you approved makes it too shallow to S\vim in 
many places along the river. It makes the river nanow. The little lagoons that form at the edges of the main stem 
of the river dry up or become isolated stagnant pools. The fiow is so lo·w that it's hard to tel1 which way the river 
is going in many places - especially \vhen the wind blows. The wind usually blows upriver in the late afternoon 
and it looks like the river might be going that way. It's hard to tell from your raft or canoe because with a low 
flow going downriver and breeze going upriver, it just sits there. The "rapids" turn into the only place 
\Vhere you can see current, and they're so shallow it's hard to even ride a raft down it because you hit the 
rocks on the bottom. 

What I'm saying is that this decision threatens to ruin an important habitat for humans. The whole reason for 
this cluster of population here is because of the river. There are cabins and houses for rent to vacationers. There 
are businesses that depend on tourism. There are campgrounds and canoe rentals. There are resorts and 
restaurants on the river. But most important is the habitat that the river provides for people. It is a place \Vhere 
we can go and relax. To sit in the warm sun and talk to friends. to float on the gentle water ona raft and look at 
the sky and the tall trees - these are important thinS?:s for our very happiness as human beings. 

~ . ORIGINAL DOCUMENT 
To: 1) Jeane 1) Schram 1) Martini-Lamb SONOMA.COUMTYWS.TERAGENCY 

CF/42-0-9.1 SWRCB Modifying the Minimum Instream Flow 
Requirements (Applications 12919A, 15736, 15737 and 19351) OCT 2 2 2010 

Russian River at Steelhead Beach 



There is nothing to replace the river if you choose to take away the fl.ow necessary 
for recreation. We would never be able to build enough recreation centers, parks 
and swimming pools to make up for the loss of the river. Even if you could. going 
to a park or a public pool is not the same as going to a natural area like the river. 
It is an ineplaceable facet of our lives. 

Please work on \vays to help endangered species that don't endanger our quality of 
life. our recreation, our economy and the spirit of our community. 

Thank you for your consideration, 
Barbara Delonno 
8175ParkAv 
Forestville CA 95436 

cc: Brenda Adelman 
Russian River Watershed 
Protection Conunittee 
PO Box 501 
Guerneville, CA 95446 

Jerry BrO\vn 2010 
2913rdSt. 
Oaldand, CA 94607 

Sonoma County Water Agency 
Jessica Martini-Lamb 
404 Aviation Blvd. 
Santa Rosa, CA 95403 

Governor Arnold Schwarzenegger 
State Capitol Building 
Sacramento, CA 95814 

Senator Pat Wiggins 
50 D St., #120A 
Santa Rosa, CA 95404 

Rep. Lynn Woolsey 
1101 College Avenue 
Suite 200 
Santa Rosa, CA 95404 



Sonoma County Water Agency 
Jessica Martini-Lamb 
404 Aviation Blvd. 
Santa Rosa, CA 95403 

Dear Ms. Martini-Lamb: 

ORIGINAL DOCUMENT 
SONOMA COUNTY WATER AGENCY 

NOV 0 8 2010 

I am writing today in response to the proposal to change decision 1610, which sets a minimum 
Bow for the Russian River at certain points along the river. I have lived near the river for 27 years. I 
swim in the river, between Steelhead Beach and Sunset Beach, near the Hacienda Bridge. In recent 
-years, we have experienced emergency low Bows because of drought, so we have seen what this_ 
proposal would mean for recreation on the lower Russian River. I feel it degrades the environment 
_for recreation to the pointwhereit is unacceptable. 

It is also difficult to believe that the lower Russian River would be better for fish with low 
Bow. The Biological Opinion does not address what would happen to the lower river if the 
proposed action were to go through - the proposed action being: lowering the required river Bow 
from 125 cfs at the Hacienda Bridge to 70 cfs; a 44% reduction. In fact, there are many reasons 
to think that habitat would be degraded and limited for fish in the lower Russian River by the low 
Bow regime. The Biological Opinion stresses improving conditions for salmon in the upper river by 
lowering Bows, but completely ignores what would happen in the lower river. One wonders if the 
overall effect would be any better for fish at all. 

Ifwhat's going on is that the water agency has to blast juvenile salmonids with too much 
water at the top of the river in order to have enough water by the time it gets to Forestville and 
Guerneville, maybe the problem is too many diversions along the way. :tvfaybe the water users need 
a pipeline for irrigation so that the Russian River isn't used so much as an irrigation canal. 

Since 2004, when I first remember the Sonoma County Water Agency trying to talk the . 
public into a permanently lower Bow for the Russian River, I have been paying attention to flow 
levels. After I go to the river, I usually check the Bow level at Hacienda Bridge on the Internet. So, I 
know what 70 cfs looks like, 85 cfs, 140 cfs, 180 cfs, 235 cfs. etc. My conclusion is that the people 
who arrived at decision 1610, which provided for a minimum of 125 cfs at the Haciep.da Bridge, 
were right - that is a good minimum for recreation. It is low and slow at this level, but adequate. 

I remember in 2004, when the water was around our ankles, the Water Agency announced 
on their website, that "canoes are still getting through!" I thought, that's nice, but I still can't go 
swimming. I want to emphasize the importance of swimming at the Russian River. I've been read
ing the Biological Opinion, and in 386 pages, I couldn't find any mention of swimming at the river. 
If I were just reading the Biological Opinion, I wouldn't know that people even use the river 
for swimming. 

Swimming at the river is very important. 1here aren't any public pools in Forestville or 
Guerneville - we have the river. There is no replacement for swimming at the river, should adequate 

i ___ _ _ _ _ _ water be denied. It makes a big difference to people renting vacation cabins or houses, whether 
i __~:::·--:~--:~:"-"t:here is swimming or not=--AS-}zou get off the freeway to.head to Guerneville, the sign says, 

To: Martini-Lamb 

CF/45-0-2.1 Fish Habitat Flows and Water Rights Project
EIR Comments 

http:Haciep.da


,;'Russiail River·Res~~ Area." The difference betv1een 70-85 cfs, the proposed, and 125 cfs, the lower 
limit no"IA': is the difference between being able to swim and nm: being able to swim in many areas.. 
The Biological Opinion dismisses our whole recreation scene and tourist industry in about three 
sentences on page 246. It cites one person's unsubstantiated opinion that effects to ='recreational 
boating" were "negligible." It theorizes that the public will go along with this drastic reduction in 
water flow because California is a dry state and no otherrivers nave lliisattificially high flow. I 
object to the Eco-blame, Eco-guilt-trip put forth in this report. I don't-think I am -unreasenah>l.ei.to; __ , -' - ·. ·. 
want to continue being able to swim in the river. This river had water.,in it for at least 70 years 
before I got here. Many things we do are artificial. Man-made lakes and dams are artificial. . 
Irrigation itself is artificial. Having green irrigated vineyards on thousands of acres of naturally 
brown hillsides is artificial. Fish hatcheries are artificial. But we have decided these things · 
are beneficial. 

The recreation at the Russian River is vitally important to residents .and our whole region. It. 

cannot be replaced. We have a hundred years of culture, businesses and housing built around this· 

being ax~:v:e.r.~Yo11 can'~j11st,,tl1fP:i.~i11toa,c;reek and expecteyeryone to be okay with it. How.can you . 

make a fifteen-year plan for the Russian River that doesn't in.dude the people? 


The other focus of the Biological Opinion is the estuary. Again, the opinion calls for low Bow 

into the estuary without consideration ofwhat that low Row would do to the lower river. It would 

seem to make sense to try ro engineer the desired effect for the estuary on site, rather than ruining 

recreation for thousands of people on the lower river just for the convenience ofhaving less Bow. 

The biological opinion talks about building a channel to carry off excess water. Why can't it be en

1 

gineered to carry off the necessary water for recreation? The Biological Opinion says that the dosed 

estuary with a freshwater channel running through it is the best habitat for fish because the freshwater 

channel carries off salt. Why can't we make decisions to support recreation and fish? 


In summary: 
• Recreation in the Russian River is vital to our area 

r 

• 70 cfs at Hacienda Bridge is not enough water for recreation 
in the lower Russian River 

•Low flows in the lower Russian may damage fish habitat there 
•Decision 1610 sets a reasonable minimum for recreation, 125 cfs at Hacienda 
Bridge, and should not be changed 
• A 15-year plan for the river needs to include the human users · 
• A plan for the river peeds to include the whole river, not just the upper river 
and the estuary · 

Thank you for your consideration, 

Barbara Delonno 
8175 ParkAv 

Forestville CA 95436 

--,--, ·---" ..,,.,-,'"=~"'-'o=-o.,-.-=-~-· ..
, , 

http:unreasenah>l.ei.to


cc: Brenda Adelman 

Russian River Watershed 

Protection Committee 

PO Box 501 

Guerneville, CA 95446 


cc: State Water Resources Control Board 
Division ofWater Rights 
P.O. Box 2000 

Sacramento, CA 95812-2000 


cc: Jerry Brown 2010 

291 3rd St. 

Oakland, CA 94607 


cc: Rep. Lynn Woolsey 

1101 College Avenue 

Suite 200 

Santa Rosa, CA 95404 


cc: Senator Pat Wiggins 

50 D St., #120A 

Santa Rosa, CA 95404 


cc: Assembly member Wesley Chesbro 

50 "D" Street, Suite 450 

Santa Rosa, CA 95404· 


cc: 	 The Press Democrat 
427 lv1endocino Ave. 
P. 0. Box 569 

Santa Rosa, CA 95402 




 

  
  

     
 

    
  

  
  

    
  
  

  
   

   
 

    
 

 

 
 

 

  
  

 
  

   
   
   

 

  
  

  
  

 
 

  
  

  
  

Connie Barton
	

From: Betsy McConnell [edmcconnell@sbcglobal.net] 
Sent: Wednesday, November 10, 2010 9:27 AM 
To: Fish Flow 
Subject: Fw: Re:Comment Submission--Fish Flow Project/Nov.15th Deadline 

I have also been wondering how it is possible for warmer, algea-swamped, nitrogen -sucking water 
can be better for the fish. The answer is, it isn't . This biological opinion is flawed and/or subjected 
to pressure to comply with Santa Rosa's need to pull more water out of the river for selling and 
growth. Cut it out! This is insane. Just look at old photos of people swimming and diving into deep 
water. I am so frustrated with this nonsense that I can't even write a civil response. So I will let 
Doreen's letter speak for me. 

Betsy McConnell, Homeowner, resident of Monte Rio for 19 years. 

----- Original Message -----
From: doreen atkinson 
To: Betsy McConnell 
Sent: Wednesday, November 10, 2010 7:49 AM 
Subject: Re: Re:Comment Submission--Fish Flow Project/Nov.15th Deadline 

If you have some thoughts on this subject please just take a few minuts out to e-mail Jessica at SWCA by the 

15th. Thanks! 

--- On Tue, 11/9/10, Betsy McConnell <edmcconnell@sbcglobal.net> wrote: 


From: Betsy McConnell <edmcconnell@sbcglobal.net> 

Subject: Re: Re:Comment Submission--Fish Flow Project/Nov.15th Deadline 

To: "doreen atkinson" <datkinson2000@yahoo.com>
	
Date: Tuesday, November 9, 2010, 9:35 PM 


Great letter Doreen! I am interested if you get a reply. 
Betsy 
----- Original Message -----
From: doreen atkinson 
To: fishflow@scwa.ca.gov 
Cc: Brenda Adelman ; Lisa R Amador ; Trini Amador ; Amanda Atkinson ; Jane Barry ; John Bauer ; Efren Carrillo ; 
Assemblymember Chesbro ; Gail Culverwell ; Barbara DeCarly ; Tasha Derum ; Maren Derum ; Elise ; Robbi Ernst ; Tia 
G ; Lloyd G ; Gary Getchell ; peter or vicki halstead ; gene koch ; Sherry Kulczewski ; Johanna Lynch ; Betsy McConnell ; 
Nancy ; DA Ororke ; Ron ; John & Jean Sasso ; Linda Schmidt ; Matt St. John ; Todd Thompson ; John Uniack ; Pam 
Vale ; Chris Vale ; Vesta ; Ken White 
Sent: Tuesday, November 09, 2010 2:23 PM 
Subject: Re:Comment Submission--Fish Flow Project/Nov.15th Deadline 

The following letter to be mailed to Ms Martini-Lamb, SCWA in opposition to "Low Flow". 

Jessica Martini-Lamb
	
SCWA/ Fishflow@scwa.ca.gov
	
404 Aviation Blvd.
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Santa Rosa, CA 95403 

Dear Ms Martini-Lamb: Re: Comment Submission—Fish Flow Project 

I’m responding with comment to the Sonoma County Water Agency regarding “low flow” during the 
summer months, specifically the lower portion of the Russian River. A public seminar, a requirement 
by law in order for the SCWA to petition from the State Water Board the permanently lowering of 
water flows from 125 cf to 70 cf during the summer months, was just conducted in Monte Rio on 
November 5th. There were a lot of colorful hand outs, maps, and charts at various stations with 
each station staffed by water agency employees, all of whom suggested filling out “comment cards” 
and returning them by the November 15th deadline. The project, once referred to as “Low Flow”, 
has now been renamed to “Fish Habitat Flows and Water Rights Project” or “Fish Flow” for short. I 
was told it was easier for people to remember, but I assume it was changed to shed a more positive 
spin within the general public. In a very simplistic explanation, the reason for the “lower flow” is to 
save the salmon, or at least that’s what it’s being billed as but at what cost to others? 

It was very obvious that this past summer’s water flow was much better than last year’s due to the 
wet winter and late spring. From what I’ve read, the average flow this past summer at the Hacienda 
Bridge was 263 cfs as compared to 70 cfs in the summer of 2009 when algae blooms were at the 
highest levels I’ve ever observed. I’ve lived along the Russian River in Monte Rio for over 60 years 
and have witnessed many changes in the River. In the 1950’s and 1960’s the River at Monte Rio’s 
public beach was at least 12 feet deep in the middle of the channel between the beach and the 
Highland Dell Hotel. There were two docks that you could dive from and a rope strung from one 
dock to the other to warn of deep waters. Now, that same public beach is called the “Monte Rio 
Kiddy Beach” because of its shallowness—no docks, no ropes, but lots of moss and algae! People 
can be seen ankle, knee or waist deep in places that once was over one’s head! This change is 
mainly due in part to the buildup of silt from various negative conditions going on up stream, (i.e. 
gravel mining, bottom release from dams, agriculture, etc.). Certainly the River wasn’t completely 
healthy back in the 50’s. It was muddy, smelled of dead eels, and void of any wildlife as compared 
to that of today. Mistakes in the past have been made. One that I recently learned of was when the 
Department of Fish and Game began a “trash” fish eradication program in 1954 from the East Fork 
above Ukiah down to Healdsburg. Rotenone poison was sprayed and suffocated the fish by 
damaging their gills. According to an article dated November 12, 1956 in the Ukiah Daily Journal this 
was an experiment done to kill off all the undesirable non-game fish but nearly all the fish in the River 
were killed! With the completion of the Coyote Dam in 1959, (and by various accounts the beginning 
of the end of Salmon in the Russian River) the State asked Sonoma and Mendocino counties to 
specify what water flows they wanted and according to the Ukiah Daily Journals article, “Water 
Releases From Coyote Dam for Fish Asked by State”,  the answer, “Guerneville needed 125 cfs to 
maintain its fishery. “ Came the late 1970’s, 80’s and 90’s when osprey, ducks, turtles, otters, 
among others seem to have proliferated to the enjoyment of many. But, in the past few years, when 
kayaking from Guerneville to Monte Rio one is forced to get out and walk through blooms of algae, 
thick moss and an invasive plant called Ludwigia in various places because the River has become so 
shallow. 

So, my questions: 

1. How will the “low flow” affect the temperature of the River? 

2. Will “low flow” contribute to more algae blooms? 

3. Will the River be in danger of drying up due to the buildup of sediment and “Low 
Flow”? 
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4. What about the other aquatic animals and wildlife upstream from the Estuary, what 
affects will “low flow” have on them? 

5. The Russian River has had a rich history of tourism during the summer months. 
What will be the affect on businesses and water recreation use if and when beaches are 
closed because of algae blooms and high bacteria counts? 

The Biological Opinion does not address these questions nor does the SCWA which has 
remained focused on “low flows” benefitting the salmon. While SCWA continues to meet the 
needs of its water contractors, what environmental considerations has the Russian River as a 
whole been given in return? There is no simple answer, water is a valuable commodity and 
will be getting even more valuable in the future—what will our priorities be? Until these 
questions can be answered I am STRONGLY OPPOSED to the “low flow” objective of the 
Sonoma County Water Agency. Mistakes have been made in the past, let’s learn from them 
and move in a more responsible manner towards saving our most valuable resource in 
Sonoma County, the RUSSIAN RIVER! 

Sincerely yours, 

Doreen Atkinson 
Monte Rio, CA 
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Evard W. Wadsworth 
3660 Church Street 
Occidental CA 95465 

November 15, 2010 

Sonoma County Water Agency 
Attn: Jessica Martini-Lamb, Principal Environmental Specialist  
404 Aviation Boulevard 
Santa Rosa, CA 95403 

Ref: Formal Scoping Comment  Regarding “Fish Flow” NOP 

Dear Ms. Martini-Lamb: 

The objective of the Fish Flow Project as stated in the NOP,  “is to manage 
Russian River Project releases to provide instream flows that improve habitat for 
threatened and endangered fish …” Due to the historical record of water 
shortages affecting the “Fish Flow” Project area and the future climate change 
modeling predictions, which reveal the potential for severe water shortages, the 
“Fish Flow” Project cannot be effectively managed without addressing human 
consumption in a new more effective manner. Human water consumption is not 
addressed in the NOP. 

Human consumption from the projects segment of the Russian River must be 
managed more effectively to ensure a sustainable balance between human 
diversions and the water resource requirements regarding the health of the river 
and its aquatic life. As the recent draught has made clear, Lake Mendocino 
cannot be considered an adequate safeguard regarding future projected water 
shortages, which due to climate change, may likely be severe and prolonged. 
Water shortages due to Climate Change are not addressed in the NOP. 

Two paramount issues concerning managing and reducing human consumption 
are water conservation and water right enforcement. At the present time neither 
of these two issues are being managed effectively. Many agricultural and 
community unlawful water diversions continue without enforcement. New 
development proceeds without water rights to support the development. 
Regarding conservation there is much potential for reducing human 
consumption by implementing effective conservation programs. Much of the 
water reductions during the recent mandated reduction periods were meet by 
withdrawing more water from ground water wells instead of effective water 
conservation. Depleting ground water resources is not a sustainable solution but 



 

 

 

 

 

 

 

water conservation is sustainable. In addition, SCWA’s conservations practices 
do not match their stated goals concerning water conservation. (See below.)  

We ask that you broaden the scope of the NOP and EIR to address the impacts 
of: 

1) the potential affects of climate change modeling projections that foresee 
the possibility of reductions of precipitation from 20% for Northern 
California to severe drought conditions. In light of the great uncertainty 
regarding climate change predictions we must act cautiously and consider 
the worst possible outcome. To not consider the predictions at all, as the 
NOP is doing, is not a rational or reasonable response. See Addendum 
Item 1, Water Shortage Predicted for Northern California, for supporting 
information. 

2) the lack of water conservation measures and water conservation pricing 
in particular. The amount of water, which is being wasted due to 
ineffective water conservation practices, needs to be evaluated. 
Implementing and enforcing effective conservation measures not only 
instills conservation habits regarding consumer’s water consumption 
behavior but also encourages the installation of water saving 
infrastructure. Both of these measures can be very valuable during future 
severe water shortages and are important tools regarding managing the 
flows from the river. In the future the problem may well be the issue of 
not having enough water to provide for even the minimum flows. Water 
conservation can forestall problems during these predicted shortages. 
We must address the NOP issues in light of the climatologist’s projections 
regarding the future. 

3) the impact of the lack of water right enforcement as this issue relates to 
effective management of the river. The amount of water being unlawfully 
diverted needs to be evaluated. Enforcement mechanisms need to be 
strengthened and established. (See below.) The management of the project 
water cannot effectively be managed, when considering the possibility of 
future climate change water shortages, without water right enforcement. 
Without enforcement, as future water shortages occur, more unlawful 
diversions will likely occur which will exacerbate the agency’s ability to 
management river flows. 

Details supporting the above comments are addressed below: 

1) Require Implementation of Conservation Water Pricing. We ask 
that you expand the scope of the EIR and the “Fish Flow” Project to include a 
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requirement that all communities regardless of size, who receive water diverted 
from the segment of the Russian River included in the “Fish Flow” Project, 
implement conservation water pricing which is in compliance with the California 
Urban Water Conservation Council’s Best Management Practice #11. 

Need for Conservation Pricing. The objective of the “Fish Flow” Project is to 
manage Russian River Project releases to provide instream flows that improve 
habitat for threatened and endangered fish. Historically we see that recently in 
2002, 2004, 2007, and 2009, water storage levels in Lake Mendocino declined to 
dangerously low levels. Looking to the future we note that climate change is 
likely to cause further water shortages. Climatologists predict that climate 
change may cause from 20% reductions in precipitation for Northern California 
to severe drought conditions. See Addendum Item 1, Water Shortage Predicted 
for Northern California, for supporting information. Faced with future likely 
shortages it is imperative that human consumption be reduced. 

Conservation Pricing Effectiveness. The US Environmental Protection Agency 
conducted a water conservation study and reports, “Water utilities across the 
United States and elsewhere in North America are saving substantial amounts of 
water through strategic water-efficiency programs”. Conservation water rates are 
a lynchpin in these studies to reduce water consumption. The EPA studies 
confirm that appropriately designed conservation pricing will decrease 
consumption by as much as 18%. See Addendum #2 for a summary of the EPA 
study entitled Cases in Water Conservation which supports our argument. In 
conclusion water conservation measures and conservation pricing in particular 
are effective ways to reduce human water consumption. 

Many Communities Fail Conservation Pricing Standards. If SCWA is to effectively 
manage Russian River Project releases to provide instream flows that improve 
habitat for threatened and endangered fish, they must use every tool available to 
reduce human consumption. At the present time many communities who use the 
“Fish Flow Project” water do not have conservation pricing. Two districts for 
example, Occidental Community Service District (OCSD) and Camp Meeker 
Recreation and Parks District (CMRPD), have rates that recover more than 
seventy percent of their revenue from a service charge as CUWCC’s Best 
Management Practices #11 allows no more than 30% of the revenue to come from 
a service charge.  

Effective Conservation Practices Needed to Change Attitudes. To effectively manage 
Russian River water SCWA must address the publics’ attitudes regarding water 
conservation. There is a prevailing attitude in the collective culture regarding 
water use and CO2 emissions that can be characterized like this, “The small 
amount of water, that will be saved (or CO2 emission reduced) by me 
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implementing conservation practices, is so small that it will not make any 
difference. Therefore I do not need to be serious about conservation.” This 
collective attitude must be reversed. SCWA is not now consistent in their efforts 
to address this issue as shown below. Requiring all project water users to have 
conservation pricing will help correct this inconsistency and help change the 
irresponsible attitudes held by many water users. 

Need for Consistent Conservation Practices. The challenge that SCWA faces is to 
change the above prevailing and wrong-headed collective attitudes regarding 
individual responsibility and conservation. While SCWA has a public education 
program regarding water conservation, its actions regarding conservation are 
inconsistent. For example SCWA has assisted Occidental Community Service 
District to continue non-conservation water pricing for over 16 months. SCWA is 
providing SCWA water so that OCSD does not have to implement the 
conservation-pricing requirement on their permit. SCWA tailored an existing 
contract, which required conservation pricing, so that they could provide SCWA 
water to OCSD without the conservation-pricing requirement. These actions by 
SCWA are inconsistent with SCWA’s highly publicized claim of being a water 
agency concerned about conservation. Facilitating and therefore promoting the 
idea that some can be exempt from their conservation responsibility is not only 
not equitable which causes districts to be in violation of the California 
Constitution but sets wasteful attitude in individuals and districts who feel that 
their water waste will make little difference. However, the water and climate 
change challenges we face will only be solved by collective action. 

Conservation Pricing Encourages Conservation Habits and Infrastructure. Water 
conservation, and in particular water conservation pricing, causes consumers to 
reduce their water use and to form conservation habits regarding their water use. 
When future water crises hit, those communities that have conservation pricing 
will have conservation habits in place and they will effectively conserve water. 
Also, conservation pricing provides the incentive for homeowners and 
businesses to install water-conserving infrastructure, which will help us meet 
future water shortages. 

Conclusion. To solve the water and climate change problems we will likely face in 
the future irresponsible collective attitudes regarding water resources must be 
changed. Each of us and every water district large and small must assume our 
responsibility to conserve if we are going to effectively manage our water 
resources. It is very important that SCWA’s conservation message is consistent 
with its practice and that it use the powerful tools available like conservation 
pricing which can reduce water consumption. One very powerful way to change 
public attitudes is through their pocket book, which is why conservation pricing 
is so effective at reducing water consumption. By requiring all districts using the 
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“water flow” projects water to implement conservation pricing, SCWA can gain 
a powerful tool to reduce water consumption which will help it effectively 
manage the river flows during times of future projected water shortages. 

2) Require Water Rights Before New Water Connections Approved. 
We ask that you expand the scope of the EIR and the “Fish Flow” Project to 
include a requirement that no new connections be allowed in districts and 
communities that use “Fish Flow” Project water unless full long-term water 
rights are in place to support the new connection.  

Currently new water connections and water zone expansions are proceeding 
using “Fish Flow” Project water when districts don’t have full long-term water 
rights. If SCWA is to effectively manage Russian River Project releases to provide 
instream flows that improve habitat for threatened and endangered fish, they 
must set in place procedures and intergovernmental agency coordination which 
will assure that new connections to water systems don’t occur without full long-
term water rights. Due to conflicting understandings among the Department of 
Public Health Drinking Water Program, the Water Resources Control Board, and 
the Sonoma County Permit and Resources Management Department 
development has proceeded using “Fish Flow” Project water without full long-
term water rights. These failures of water right enforcement will likely lead to 
future unlawful diversions and/or extreme water availability problems in the 
violating districts(s) when they are faced with future projected water shortages. 

Case Studies Revealing the Problem. 

HARMONY VILLAGE. The Occidental Community Service District (OCSD) 
provided “will serve” letters to Thiessen Homes claiming they had 
sufficient water rights for the Harmony Village development, which will 
increase the size of Occidental by about one-third. However, OCSD had no 
water rights to divert water from the Russian River, its water source. The 
Permit and Resources Management Department (PRMD), as the lead 
agency, issued the CEQA Mitigated Negative Declaration maintaining 
OCSD had sufficient water rights when it didn’t.  

Concerned ratepayers, who must assume risk if new building development 
proceeds without water rights, informed PRMD that OCSD did not have 
water rights to divert from the Russian River. The ratepayers asked PRMD 
to stop the Harmony Village development from moving forward until the 
water rights deficiency was corrected. However, PRMD would not stop the 
permitting process regarding Harmony Village in response to this 
ratepayer’s request. 
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The ratepayers informed the Department of Public Health (DPH) of the 
water right shortfall and DPH issued a compliance order stopping the 
Harmony Village project until such time as OCSD “has acquired sufficient 
water rights and demonstrated to the Department that adequate source 
capacity is developed …” When OCSD’s water permit was issued DPH 
withdrew the compliance order and let the Harmony Village project 
proceed. However, the new OCSD permit had a low flow/no pump 
requirement in it that did not give OCSD full water rights. Had OCSD been 
diverting under their permit in 2007 and 2008 they would have had to haul 
water due to the low flow/no pump requirement. The DPH compliance 
order was lifted prematurely. Even though Sonoma County Water Agency 
(SCWA) has made a temporary commitment through 2014 to provide water 
to OCSD through Camp Meeker Recreation and Parks District this 
agreement can be withdrawn at any time and does not provide water rights 
for OCSD into the future. 

222-ACRE EXPANSION. The long-term OCSD water right shortfall remains 
a problem as OCSD is moving forward with a water zone expansion of 222 
acres which will likely fuel even more development. The new expansion 
will increase the water use in OCSD by two-thirds. For this and another 
planned large expansion to continue OCSD must get DPH and WRCB 
approval. If the precedence of the Harmony Village project is followed with 
these new expansions even more connections will be made without full 
long-term water rights. This will increase the likelihood that OCSD will 
experience water shortages in the future. 

As climatologists predict that climate change may cause from 20% reductions in 
precipitation for Northern California to severe drought conditions, (See 
Addendum Item 1), it is irresponsible to let the current practice of allowing 
building development without water rights to continue. SCWA cannot 
effectively manage Russian River Project releases to provide instream flows that 
improve habitat for threatened and endangered fish without firm enforcement of 
water rights. 

Our Requested Scope Expansion Regarding Water Right Enforcement. We recommend 
that SCWA monitor new water connections in districts using  “Fish Flow” Project 
water to assure that connections are not approved without full long-term water 
rights. Also, SCWA must be given authority to stop connection approvals which 
are not supported by water rights. One way to do this is for SCWA to sign off on 
all new connections in districts using “Fish Flow” Project water before the 
connection is approved. This could be managed efficiently by SCWA monitoring 
the water rights of each “Fish Flow” Project district’s water rights to assure that 
the district does not approve connections beyond its water rights. 
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Sincerely, 

Evard W. Wadsworth 
(707) 874-3348 
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ADDENDUM 

1. Water Shortage Predicted for Northern California. We refer you to the 
Department of Water Resources Technical Memorandum Report, “Progress on 
Incorporating Climate Change into Planning and Management of California’s 
Water Resources” (TMR). The TMR reports regarding the GFDL model, “In 
terms of average precipitation, for Northern California, the GFDL model predicts 
a 20 percent decrease in precipitation after 2050 for the A2 scenario and a 10 
percent decrease for the B1 scenario.” TRM 6-22 “For temperature there is a distinct 
increasing trend in average, maximum, and minimum temperature for both 
models and both scenarios.” TRM 6-27  David Rind, a scientist at the Goddard 
Institute of Space Studies Climate Impacts Group, published findings showing as 
CO2 levels rise California and the Rocky Mountain states would suffer draught 
first and with double CO2 California would have a 80 to 100 percent chance of 
severe drought conditions. (JGR: Journal of Geophysical Research, “Potential 
Evapotranspiration and the Likelihood of Future Drought”, David Rind.) 

2. EPA Study Reports Significant Water Savings due to Conservation Pricing . 
We quote here from an EPA study entitled Cases in Water Conservation (on the 
web at http://epa.gov/watersense/docs/utilityconservation_508.pdf). The 
conservation efforts and achievements of 17 water systems are reported in this 
study. 

Irvine Ranch Water District, California - IRWD’s primary conservation strategy was 
a new rate structure instituted in 1991. The five-tiered rate structure rewards 
water-efficiency and identifies when water is being wasted. After the first year of 
the new rate structure, water use declined by 19%. Between 1991 and 1997, the 
district saved an estimated $33.2 million in avoided water purchases.  

We refer you to: 

Albuquerque, New Mexico - Peak demand is down 14% from 1990.  

Ashland, Oregon - Ashland’s 1991 water efficiency program have resulted in 
water savings of approximately 395,000 gallons per day (16% of winter usage) as 
well as a reduction in wastewater volume. 

Cary, North Carolina - Cary’s eight element water conservation program will 
reduce retail water production by an estimated 4.6 mgd by the end of 2028, a 
savings of approximately 16% in retail water production. 

Goleta California - Goleta established a water efficiency program resulting in a 
30% drop in district water use.  
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If you average the various savings of the above studies you determine an 

average water savings of 19%. 


Due to human nature there is water waste in any public water system due to 
wasteful behavior and infrastructure that wastes water. This is evidenced by the 
fact that Europe and Australia have urban technological societies very similar to 
the United States but use on the average around one-half as much water per 
person per day than the United States (United Nations Development Programme, Human 
Development Report (22 February 2007) Beyond scarcity: Power, poverty and the global water 
crisis 2006,) Clearly there is too much waste in the US systems. Also, it is a proven 
fact as shown above that water rate pricing incentives cause people to use less 
water by stopping some of this waste of water. Since conservation rates reduce 
water use by reducing some of this waste than not using this proven remedy to 
stop waste of water is in itself a waste of water. 

In deed, non-conservation rates even promote water waste and unreasonable use 
because there is not an appropriate monetary incentive to cause people to 
establish habits that don’t waste water and to install conservation friendly 
infrastructure. Therefore non-conservation rates are waste and unreasonable use 
of water because they do not provide an incentive for people to stop their 
wasteful practices.  

EPA study entitled Cases in Water Conservation (on the web at 
http://epa.gov/watersense/docs/utilityconservation_508.pdf). 
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Connie Barton
	

From: CAROL COWLEY [cowley10s@sbcglobal.net] 
Sent: Thursday, November 11, 2010 12:18 PM 
To: Fish Flow 
Subject: Russian River low flow proposal 

I have read a couple letters addressed to you expressing grave concern for the health of the Russian River if the 
proposal to reduce flow during the summer months is put forth.  I, too, would like to express my concern with 
this proposal. The economy of the Russian River area is dependent on the health of the river. It seems every 
entity wants of piece of the river: Camp Meeker, a few years back, laid pipe from their community to Monte 
Rio to take water and now sells some of that water to Occidental; the wineries use the river water at will, either 
directly to avoid frost damage during cold spells, or through irrigation from wells using ground water that will 
no longer flow into the river. And, still, more wineries are given permits to operate or expand without a thought 
to the damage done to the river. Bringing back the salmon is a noble idea, but at what cost to the people who 
live along the river. 

Carol Cowley 
Monte Rio 
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November 15, 2010 
SONOMA COUNTY WATER AGENCY 
ATTN: JESSICA MARTINI-LAMB 
404 AVIATION BLVD. 
SANTA ROSA, CA 95403 

Dear Ms. Martini-Lamb: 

I wish to express my concerns about the FISH HABITAT FLOWS AND WATER RIGHTS 
PROJECT, or alterations to the State's Decision 1610. My primary concern is with 
changing the minimum flow during normal years from 125 cubic feet per second (cfs) to 
70 cfs in the lower Russian River. I would like to see a broad range of water quality 
issues addressed that would result from diminished flows. Please put my name on your 
notification list for all meetings and document availability related to this project. 

I utilize the Russian River in the following way(s): property owner, business owner, 
recreationist and/ or tourist, for artistic expression, for spiriqtal well being, for exercise 
and personal health, fishing, swimming, and -~~:..::~=a...::....:6-:ry=-=::...:;_...c+----------
I am concerned about the impacts to water quality from this action including possible 
added pollution from nutrients, regulated and emerging toxins, bacteria, temperature, 
invasive species, blue-green algae, etc. This action will seriously impede my enjoyment 
of the river and I am also concerned about the overall health of the watershed, includin 
impacts to other species sue as amp ibians, sea birds, seals, unlisted fish, etc._, 

I am concerned that the Biological Opinion did not address other existing problems in 
the river that harm fish including those of excess sediments, temperature, and bacteria. I 
also wonder if threatened fish species, for which this project is intended, will suffer from 
degraded water quality conditions during transitional months of October and 
November when migration normally begins and degraded conditions have not yet been 
diminished by winter temperatures and flows. Furthermore I wonder about the impacts 
on fish food sources and habitat conditions. (Chinook are in the main stem of the river as 
early as mid-September.) 

I would like to see continued environmental monitoring and analysis, including 
recreational, public health, and economic impacts of the project. Please assure me that 
this EIR will mitigate . ~potential impacts from this project. 

(Signature) (Date) 



    
    

      
         

                                                                                                             
                                                         

                                   
                             
                                     
                                   
                           

                                   
                                 
                      

                             
                                     

                                   
                           
                               

                               
                                 
                                     

                         
                               

                   

                                 
                             
                                 

                         

                                   
           

   
     
   

 
 

 
 

    
 

Jessica Martini‐Lamb 
SCWA/ Fishflow@scwa.ca.gov 
404 Aviation Blvd. 
Santa Rosa, CA 95403 

Dear Ms Martini‐Lamb:	 Re: Comment Submission—Fish Flow Project 

I am a long time visitor and recent homeowner of the lower Russian River Resort Area. I spent 
countless summers in Monte Rio with my grandparents raising me while my mother and father 
worked in the Bay Area. The majority of my free time was spent playing at the Rocky Beach in 
Monte Rio. My very first swim lessons were in those waters in 1971 and more recently I have 
competed in several of the Vineman 70.3 race events held at Johnson’s Beach. Unfortunately, 
the swim portion of the Vineman event has become a walk, since one is bound to scrape their 
hands if they dare swim the shallow course. Every year I have witnessed the lowering of these 
valuable waters and I’ve wondered where has all the water gone? 

On November 5th, I attended a public seminar in Monte Rio that promoted the permanent 
lowering of water flows from 125 cf to 70 cf during the summer months. I was shocked to see 
that this proposal is in the works. Has anyone travelled down the Russian River in a kayak or 
canoe recently during the summer months? It’s hard to tell the difference between the 
upstream and the downstream. There is no stream! The water is stagnant and filled with moss, 
algae and other non‐native, invasive plants. I’ve been told that this lower flow proposal is to 
save the salmon. Saving the salmon (more like reintroducing them) is a noble goal, but at what 
cost to all of the families who live and vacation in this beautiful area? The Russian River is the 
centerpiece of Sonoma County. The wineries (which wouldn’t exist without pilfering the waters 
of the River), the beaches, the fine lodging/dining facilities will all suffer or may even become 
non‐existent without the “liquid gold” that flows through our valley. 

Please reconsider your proposal to lower the flow of the Russian River. Raise the flow and bring 
more people to this slumped economic area. Find a balance between the salmon and the 
people of the Russian River area. I know we can find a solution that doesn’t involve lowering 
the flow and yet still works for both the fish and the people. 

Thank you in advance for allowing me to express my concerns with a topic that is so very 
important to me and my family. 

Christy Cowley 
Monte Rio, CA 
“Vacation Wonderland” 

cc: 	 Efren Carrillo ecarrillo@sonoma-county.org 
Johanna Lynch rrtimes@sonic.net 
Vesta vesta@sonic.net 

mailto:vesta@sonic.net
mailto:rrtimes@sonic.net
mailto:ecarrillo@sonoma-county.org
mailto:Fishflow@scwa.ca.gov


    
 

    
  
  

    

   
  

 
 

Connie Barton
	

From: Chuck Williams [chukwil@yahoo.com] 
Sent: Monday, November 15, 2010 10:40 AM 
To: Fish Flow 
Cc: Chuck Williams 
Subject: scoping comment re; gravel pit erosion 

In regard to the deep gravel pits along the Russian River, whether in use or abandoned: what are the long 
range expectations? Are there any contingency plans if and when they are breached? 
The river will inevitably flood and meander a connection to the deep (40-80 feet) gravel pits, causing upstream 
(headward) erosion trying to fill the pit by stripping sand and gravel from the river bottom. This will continue 
and aggravate the incising of the river and tributaries, leading to further and future dysfunction of the riparian 
system. 

Once the pit has been breached, it will be too late. The erosion will be headed upstream and out of easy 
control. Prevention is the most logical action. Short of finding something to refill the pits with, a strong concrete 
dam around around the pits should be considered, ie-put them in a big bowl that might be filled with sand and 
gravel during a flood event without causing a lowering of the stream bottom upstream. 
Thank you, Chuck Williams, 3 Betty St. Ukiah, Ca. 95482 
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Connie Barton
	

From: Chuck Williams [chukwil@yahoo.com] 
Sent: Monday, November 15, 2010 1:26 PM 
To: Fish Flow 
Cc: Chuck Williams 
Subject: scoping comment: jacks,recreation access

    I doubt the presence of the jacks have any direct effect, good or bad, on the fish, but they are a danger to river 
users. As people tend to take care of that which they enjoy and love, river users are a big part of maintaining the 
long term health of the river system. They are the rivers fan club. We should encourage people to get involved 
and therefore informed. The jacks that are in the river where they can damage canoes, kyacks, innertubes and 
swimmers should be removed. The same holds for old cars, tires,trash and invasive plants. 
   .More access points to the river are needed, especially in the long stretches that take more then 5 or 6 hours to 
float between bridges or other (few) public access points. People should be able to float short distances like 2-3 
hours. Local land trusts could hold such access easements if they could be secured. 

To enable people to remove trash, jacks and invasive plants, consideration should be given to letting the river 
go almost dry for a week or so every summer in a similar fashion as it used to do before any dams were built. 
By doing this in late summer or fall the natural water inflow would be at its lowest, the farmers would be 
harvesting and most of the recreationists would be back to school,work or better yet volunteering to help 
maintain the health of the river. It might also serve to remove the predatory fish whose numbers have increased 
with the increased habitat caused by increased summer water flow. 
Thank you, 
Chuck Williams, 3 Betty ST. Ukiah, Ca.95482 
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Connie Barton
	

From: Chuck Williams [chukwil@yahoo.com] 
Sent: Monday, November 15, 2010 3:45 PM 
To: Fish Flow 
Cc: Chuck Williams 
Subject: comment; contaminant ,flood control 

Please consider these concepts for flood and contaminant control. 
    Building FIRST FLUSH CONTAMINANT BASINS which would be constructed off stream to receive the 
first water that flows down the tributary streambed at the end of the dry season. The basin would be designed so 
when it is full, its water would back up the connecting inlet to the stream channel, thereby allowing the stream 
to flow on down it natural course. Thereafter the level of water in the contaminant basin would rise and fall with 
the depth of water in the stream. That first flush of water would contain an abundance of contamination that 
now are retained in the catchment basin and can be absorbed and decontaminated by plants grown in the basin 
(Sedges and Rush work well). Trash which also comes with the first flush could be removed manually. If there 
is concern that toxic levels may accumulate over time because of recycling composted plant tissue, the above 
ground plant material could be harvested in the dry season thereby removing the contaminants, yet leaving the 
dormant part of the perennial plants to grow next season. 

If the plants used in the basin are natives, a secondary result would be the creation of a seasonal wetland 
habitat and potentially increased flood control via more permeable area for water to soak into the water table. 
C.Williams 3 Betty St.Ukiah,Ca. 
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Connie Barton
	

From: Chuck Williams [chukwil@yahoo.com] 
Sent: Monday, November 15, 2010 3:58 PM 
To: Fish Flow 
Cc: Chuck Williams 
Subject: comment:permeable surfaces 

Please consider encouraging the counties, cities and residents to use permeable surfaces as much as possible. 
Gutters, sidewalks, parking lots, driveways are all candidates to allow more rain to percolate into the soil where 
it belongs rather then run off causing flooding. In areas where it cannot be permeable concrete or asphalt, the 
runoff could be directed to landscaping to enable it to soak in before running into the nearest waterway. 
 This should help control flooding and contamination of the river, and keep water in the soil. I see federal EPA 
and state grants available to help with these projects.
   Thank you, Chuck Williams, 3 Betty St. Ukiah,Ca 95482 
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Connie Barton
	

From: Don Kelsey [drkelsey1@comcast.net] 
Sent: Thursday, November 04, 2010 5:40 PM 
To: Fish Flow 
Subject: comments on the proposed water flows of the Russian River 
Attachments: Russian River Flow Data v3 - 2005.doc; Flow Myths - 2005.doc 

Please find below and in the attached documents my comments about the proposed "low flow" proposals for the 
Russian River 

USGS Water Flow Data for the Russian River Does Not Support Low Flow Operation 

Concerning the proposal to reduce the flows in the lower Russian River to 70 cfs or less, the actual flow rates for the 
last 67 years don’t support such a drastic reduction. Based on the historic flow data, I believe the proposed flow 
reductions are not based on credible science or data and are too drastic. 

The mean river flow at Guerneville has been below 100 cfs only three times in July (1947, 1949, 1977) and twice 
in August (1947, 1977) between 1940 and 2006. For the other 64 years, the summer flows have always been over 
103 cfs and averaged well above this level. (The monthly mean flows along the River 1939-2006 can be found at the 
U.S. Geological Survey website; see http://nwis.waterdata.usgs.gov/nwis/). 

BEFORE the dams were built, July flows averaged 163 and August flows averaged 146 cfs for the 19 years between 
1940 - 1958 (and those averages include two of the driest years). The proposed 70 cfs flow represents over 50% 
reduction compared to the flows in this period which were not affected by dam operations. 

After the dams, the July and August flows have averaged roughly 10-40 cfs higher than before the dams were 
operating. After Lake Mendocino dam (1958) but before Lake Sonoma dam (1983), July and August flows averaged 
176 and 177 cfs. After both dams were in place (1984 - 2006), the July and August flows averaged about 200 and 
175 cfs. The 70 cfs flow would be over 60% reduction from recent average flows. 

Another complication is that the Sonoma and Mendocino dams cannot adequately control the level of the River. In 
fact, the standard deviation for the average flows in June thru September are essentially the same or even higher 
(worse) for the flows after the dams were built compared to the data before the dams (see the "myths" analysis 
attached). Consequently, if the target were 70 cfs, the actual flow might be as low as 35 cfs based on the historical 
variation (after the dams). 

The actual historical flow data does not support the proposed reduction in summer flows to 70cfs or below, as 
proposed. The 70 cfs level is comparable to the three worst summers on record the last 64+ years, which makes no 
sense whatsoever. Any permanent flow reduction below 103-140 cfs would be a dangerous ecological experiment, 
apparently fueled more by politics and guesswork than real data and facts, in my opinion. 

This is just a summary of my analysis of the River flows. I have attached two detailed analyses I prepared in 2005 
which are intended to be incorporated with the contents of this email: 

(1) A Summary of Myths about Russian River Flows 1940-2003 

(2) An Analysis of Monthly Mean Flow Rates of the Russian River for the Period 1940 - 2003. 

At that time (2005), the flow reductions being proposed were actually not as drastic as the 70 cfs flow now being 
promoted. Consequently, the deviations from historic, PRE-DAM flows shown in these two analyses would be even 
larger if the 70 cfs flow were adopted. The attached reports used flow data through 2003 and I have not revised this to 
include the 2004-2008 period because that would not really alter the averages or conclusions. 
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If the agency and Federal government were really serious about returning the rivers to their "pristine" pre-dam 
conditions to restore the ancient (and unknown) population of salmon, then the logical solution would be to STOP the 
diversion of water from the Eel River into the Russian River East Fork entirely --- because that has artificially changed 
the habitat of the Russian River probably more than any other factor (and the habitat of the Eel River, as well). Of 
course, that "solution" would likely remove a huge amount of water for agricultural and human consumption and, I 
suspect, this alternative has never been considered. 

Donald R. Kelsey, Ph.D. (Caltech '73) 

Guerneville, CA 

707-869-9617 
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Pre-dam Average mean flow rates Post-dam 

July 163 cfs 200 cfs 23 % higher 

Aug 146 179 23 % higher 

June 341 342 same 

Sept 172 181 5% higher 

May 883 741 16% lower 

Oct. 349 211 40% lower 
 

    
  

      
    

  

     

   

    

  

     

     

    

Pre-dam Std Dev Post-dam Std Dev 

May 488 753 

June 143 312 

July 56 69 

Aug 43 38 

Sept 45 43 

Oct. 411 78 

A Summary of Myths about Russian River Flows 1940-2003 
Donald R. Kelsey, Ph.D. 


Guerneville, CA 

Prepared June 2005 


Data Source. Monthly mean flows (cubic feet/second) from 1940 to 2003 for “near Guerneville,” 
Healdsburg and Hopland published by the U.S. Geological Survey found at 
http://nwis.waterdata.usgs.gov/nwis/, 

Calculations: Average monthly mean flow and standard deviations were calculated for three periods: 
1. Pre-dam:1940 to Nov.1958, when Lake Mendocino dam began operation (see: 

http://ca.water.usgs.gov/archive/floods/flood98/11467000.html). 
2. Interim: 11/1958 - 10/1983 – after Lake Mendocino but before Lake Sonoma 
3. Post-dam: 10/1983 - thru 2003 – after Lake Sonoma was dammed 

Myth: the dams have provided significantly higher summer flow rates.

Fact: the data does not support this assumption. The flows have been only ~20% higher on average for 

July and August and almost no increase for other summer months. 


Fact: May and October actually show lower average mean flows – not higher – after the dams were built.
	

Myth: the dams have provided more consistent flows from year-to-year.

Fact: the year-to-year variations are generally the same or worse for all months except April and October. 

Examples of Standard Deviations in average mean flows near Guerneville: 
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  Pre-dam flow*    Proposed low flow**   % Difference 

May  883    672   -24 

 June   341  188    -45 

 July   163   78   -55 

 Aug   146   68   -53 

 Sept    172 78    -55 

Oct.   349  119    -66 
        

  
 

  
    

 
  

   
   

 
  

  
     

  
 

 
   
    
 
 
  

High 
pre-dam 

High 
 post-dam 

Average 
pre-dam 

Average 
 post-dam 

SD 
pre-dam 

SD 
 post-dam 

Nov*   3171 6361 769 963  744 1481 
 Dec  17410 15050 5137 3302  5197 4119 
 Jan 16640  25219 6498 6067  5016 6831 

Feb   26020 26939 6975 6788  6168 7511 
 Mar  10430 18280 4234 4536  2579 4181 

SD = standard deviation 


Myth: the proposed low flow rates (2004 Report proposal) are similar to the flows before the 
Sonoma and Mendocino dams 
Fact: the low flow rates are much lower than the pre-dam flows, generally ~50% lower. And the 
proposed rates are even lower for the “buildout demand” level and dry years. 

* near Guerneville **Hacienda bridge -

**Proposed in the “Russian River Biological Assessment” Sept. 29, 2004)
	

Myth: the dams can control the summer flow rates accurately.

Fact: the historical data shows that the year-to-year variation is at least 40 cfs in July and August. That 

means a low flow target of 68 cfs for August could drop as low as 28 cfs some years – matching the driest 

year on record since 1940 – because the dams cannot control the flows that well. 

The large year-to-year variations experienced in the past suggests the low flow targets in the 2004 

Biological Report are inherently unacceptable, unrealistic and probably unattainable. 


Myth: the dams have helped reduce flows and flooding in the winter months
Fact: the dams have had no beneficial effect on winter flows or floods 

For Nov., Jan. Feb. March, the post-dam year-to-year variations have actually been higher than in 
the pre-dam years. 

Only April had less variation in flow rate (Std Deviation 2793 pre-dam vs 1403 post-dam) 
significantly lower flows (2818 cfs vs 1984 cfs) 

10+-year floods: 1939, 1956, 1965, 1986, 1995 (1997almost). 
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An Analysis of Monthly Mean Flow Rates of the Russian River 
for the Period 1940 – 2003 

by Donald R. Kelsey, Ph. D. 
Guerneville, CA 
707-869-9617 

January 2005 

Introduction 

This study came about because I was looking for information about the “low flow” issue on the 
internet. In the process, I found information about the rationale behind the low flow proposal 
and the Biological Assessment Report itself  (“Russian River Biological Assessment,” Entrix, 
Inc., Walnut Creek, CA,  Sept. 29, 2004). 

I also discovered a data base of Russian River monthly mean flow rates by the U.S. Geological 
Survey showing flows dating back to 1939, some twenty years before the dams at Lake 
Mendocino and Lake Sonoma. 

So, I asked the question: What were the average monthly mean flows before the dams were 
built compared to the flows after the dams? To do this, I divided the previous ~60+ years of 
data into three periods: 

Pre-dam period: from January 1940 to November 1958, when Lake Mendocino dam 
began operation (see: http://ca.water.usgs.gov/archive/floods/flood98/11467000.html). 

Interim period: after Lake Mendocino (11/1958) but before Lake Sonoma (10/1983) 

Post-dam period: after Lake Sonoma beginning October 1983 to 2003. 

I’ve calculated the average mean flows and the standard deviations for May - October for each 
of the above periods using the data for three locations – near Hopland, near Healdsburg and near 
Guerneville. 

Table 1 shows the averages along with the lowest and highest flows in each period and standard 
deviations. So, one can use this Table to compare the flows in the pre-dam period (before 
11/1958) to the flows in the post-dam period (after 10/1983).  The data is also shown graphically 
for May – October. 

Table 2 shows a comparison of the pre-dam average flow rates to the proposed “low flow” rates 
in the Biological Assessment Report (2004) for May - October. 

Table 3 shows the data and calculations for the wetter months, November - April. 
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My basic assumption is that the known flow rates for the River from 1940 - 1958 before the two 
major dams existed may be more realistic, natural and pertinent guides for the desirable flow 
rates than the imaginary “natural” pre-Columbus flow rates proposed in the Biological 
Assessment Report. 

The comparison to the pre-dam flows suggests that the proposed “low flow” rates are not 
consistent with historical data, especially for the lower Russian River near Guerneville 
during May - October, and the proposed flow rates may be unrealistically low. 

As far as I can determine, the Biological Assessment Report did not discuss or present the pre-
dam and post-dam flow analyses that I have summarized here. I’m not sure why they didn’t, 
because this represents some of the actual, available data on flows during the period in which the 
salmon population has (presumably) declined. It also gives some perspective about how much 
the flow rates have varied over the 60+ year period. 

A few caveats: 

a. I’ve tried to be objective in my Comments and I have not intentionally skewed the data. 

b. I am not an expert on water or fish.  I have a Ph.D. in chemistry from Caltech (’73), so I have 
a good understanding of science and scientific methods.  However, the calculations I present here 
(averages and standard deviations) could be done by a good high school student. 

d. The figures and data can be used so long as they do not quote this document and my 
comments out of context. The comments represent my opinion based on the data I have found 
and analyzed and do not imply a comprehensive study.  I suggest that an independent, detailed 
analysis along the lines I have presented here could be useful.    
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Tables – Historical Water Flow Data 


Table 1 – Mean Monthly Flows - May – October 1940-2003 


MONTHLY MEAN FLOWS 
(cu. ft./sec) % Increase 

Donald R. Kelsey January 2005 (decrease) 
to match 

Low High Averag Std. pre-dam HOPLAND 
e Dev 

May pre-dam 1940-1958 106 714 373 138 flows 
1959-1983 77 820 313 173 

post-dam 1984-2003 109 1013 324 234 +15% 

June		 1940-1958 60 382 204 82 
1959-1983 125 354 228 55 
1984-2003 104 490 213 99 (-4) 

July		 1940-1958 80 245 146 41 
1959-1983 134 326 233 39 
1984-2003 131 246 204 36 (-28) 

August 	 1940-1958 105 252 160 42 
1959-1983 125 369 245 46 
1984-2003 125 261 204 36 (-22) 

September		 1940-1958 135 260 182 39 
1959-1983 79 383 235 64 
1984-2003 129 294 201 33 (-9) 

October*		 1940-1958 129 555 233 97 
1959-1982 35 469 250 87 
1983-2002 117 383 201 57 +16 

Healdsburg Low High Averag Std. Relataive 
e Dev to pre-dam 

May pre-dam 1940-1958 210 1456 652 308 flows 
1959-1983 85 1638 516 356 

post-dam 1984-2003 178 2080 584 533 +12% 

June		 1940-1958 100 492 284 116 
1959-1983 81 518 247 101 
1984-2003 103 972 282 215 +1 

July		 1940-1958 70 258 155 46 
1959-1983 80 300 211 42 
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1984-2003 89 281 186 54 (-17) 


August 1940-1958 83 252 146 45 
1959-1983 85 316 221 48 
1984-2003 93 239 177 39 (-18) 

September 1940-1958 108 278 170 48 
1959-1983 67 360 217 58 
1984-2003 103 265 177 36 (-4) 

October* 1940-1958 127 1605 313 331 
1959-1982 34 1369 297 241 
1983-2002 103 348 195 60 +61 

Guerneville 
May pre-dam 1940-1958 

Low 

257 

High 

2079 

Averag 
e 

883 

Std. 
Dev 
488 

Relataive 
to pre-dam 

flows 
1959-1983 39 2789 659 582 

post-dam 1984-2003 217 2796 741 753 +19% 

June 1940-1958 127 609 341 143 
1959-1983 23 681 257 145 
1984-2003 112 1418 342 312 +0 

July		 1940-1958 70 285 163 56 
1959-1983 32 270 176 46 
1984-2003 105 350 200 69 (-18) 

August 	 1940-1958 82 253 146 43 
1959-1983 37 308 177 47 
1984-2003 107 258 179 38 (-18) 

September		 1940-1958 112 256 172 45 
1959-1983 36 345 193 63 
1984-2003 118 273 181 43 (-4) 

October*		 1940-1958 128 1944 349 411 
1959-1982 25 2515 345 471 
1983-2002 113 429 211 78 +65 

* Post-dam years adjusted for startup of Sonoma Lake dam in October 1983. 
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  May  June  July  Aug Sept Oct 

 Hopland       

Pre-dam flow  373  204  146  160  182  233 

 Proposed flow*  312  184  152  150  137  124 

  % Difference  -16  -10  +4  -6  -25  -47 

       

 Healdsburg       

Pre-dam flow  652  284  155  146  170  313 

 Proposed flow*  501  181  119  128  126  141 

  % Difference  -23  -36  -23  -12  -26  -55 

       

 Guerneville**       

Pre-dam flow  883  341  163  146  172  349 

 Proposed flow*  672  188  78  68  78  119 

  % Difference  -24  -45  -55  -53  -55  -66 

 
 

      

   

 

 
 

 

Table 2. Comparison of Pre-dam (1940 -1958) Monthly Average Mean Flows 

to the Proposed Mean Flows (cf/s) in the 2004 Report 


*Proposed flows taken from Table 4-5 (p4-30) of the 2004 Report for the “All Water Supply 
Conditions” under “Current Demand Level” 

** Proposed values are taken from the “Hacienda” location listed in Table 4-5, which is the 
closest to the Guerneville location for which there is USGS flow data.  See Notes. 

The “% Difference” is the change in flow that would be needed to meet the proposed “low 
flow” rates in the Biological Assessment Report (2004) compared to the historical average pre-
dam flow rates.  A negative sign is a reduction in flow rate from the pre-dam flow rates.  
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   Low   High  Average  Std. Dev.   
  

 November*  1940-1957  205  3171  769  744  pre-dam 
  1958-1982  ^163  9425  1620  2148  
  1983-2002  179  6361  963  1481  post-dam 
      
December  1940-1957  183  17410 5137  5197  pre-dam 
  1958-1982  ^116  12850  4127  3903  
  1983-2002  184  15050  3302  4119  post-dam 
      

 January  1940-1958  368  16640  6498  5016  pre-dam 
  1959-1983  ^127  25210 7826  6592  
  1984-2003  145  25219  6067  6831  post-dam 

      
 February  1940-1958  851  26020 6975  6168  pre-dam 

  1959-1983 ^88  14760  6792  4430  
  1984-2003  297  26939  6788  7511  post-dam 
      

 March  1940-1958  842  10430  4234  2579  pre-dam 
  1959-1983  ^201  23290 4759  4687  
  1984-2003  448  18280 4536  4181  post-dam 
      

 April  1940-1958  703  9898  2818  2793  pre-dam 
  1959-1983 ^48  11700  2508  2950  
  1984-2003  231  3865 1984  1403  post-dam 
       

 

 

 

 

 

 

 
 

 
 

 
 
 
 
 

Table 3. Monthly Mean Flow Data for “Wet” Months (November - April) 

Near Guerneville 


*Mendocino dam started November 1958 

^ Nov 1976 to April 1977 was an exceptionally dry year. The next lowest flows for the post-
Mendicino dam period were: 182 (Nov.), 166 (Dec.), 300 (Jan.), 502 (Feb.), 761 (March), 421 
(April). 
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Comments on the Data 

Year-to-year variations. One might assume that, particularly in the summer months, the dams 
would tend to even out the monthly flows from year-to-year. That is, water would be released in 
dry years and conserved in wet years, so the flows would not vary so much compared to the pre-
dam period.. However, it appears that the Mendocino and Sonoma dams have had relatively 
little effect on the year-to-year variations in the flows for most months. 

This is shown by the standard deviations (SD) in Table 1. For example, for July in the 
pre-dam period, the SD’s are 41, 46, and 56 for Hopland, Healdsburg, and Guerneville, 
respectively. For the post-dam period, the July SD’s are 36, 54, 69, respectively, which is not 
significantly better (smaller) and actually somewhat worse (higher). This is also true for August 
and September at all three locations. 

For May and June, the SD’s are generally significantly higher in the post-dam period 
than for the pre-dam period, i.e. the “control” of the flows have been generally worse after the 
dams were in place. 

For October, the SD’s are significantly lower after the dams were built. This is 
particularly true for Healdsburg (pre-dam 331 vs. post-dam 60) and Guerneville (pre-dam 411 
vs. post-dam 78). The October average flows are also significantly lower in the post-dam period 
(211 cf/s compared to 349 pre-dam), suggesting a deliberate operation to restrict water. 

Based on this SD data, it appears that the dams would have to be managed much more 
carefully than they have been operated in the past in order to meet and maintain any set of target 
flows, especially for June - September.   Especially under the “low flow”criteria, the large 
year-to-year variations that have been tolerated in the past for June - September would be 
unacceptably high compared to the target flows. 

Monthly flow rates. The data shows that for most months the average mean flows have not 
changed very much in the post-dam period (after Oct. 1983) compared to the pre-dam period 
(before November 1958). Column 7 in Table 1 shows the percent change in the post-dam 
average monthly flows that would be needed to match the pre-dam flows. 

For July and August, reducing the average mean flow in the post-dam period by 
about 20% would match the historical July and August flows before the dams (1940-1958). 
The data is quite consistent, with the calculated reduction at Hopland just slightly more (22 - 
28%) than for Healdsburg and Guerneville (both 17-18%).  Flow reductions to the pre-dam 
levels would require an average flow of about 145-165 cf/s at all three locations for July-August 
which appears to be significantly higher flows than proposed in the 2004 Report, particularly for 
Guerneville (see below). 



 

 

 
   

    
 
  

 
  

 

 
 
  

  
 

   

 
 

 
 

  
 

 
 

 
 

  
 

 
 

 
  

  
  

 
 

 
 

  
   

For June and September, the data suggests virtually no change would be needed in the 
average monthly flows to match the pre-dam flow rates. The calculated adjustment ranges from 
an increase of 1% to a decrease of 4%. 

For May and October, the monthly flows would actually have to be increased to match 
the average mean flows in the pre-dam period. The increase for May would be about 15% (12-
19%) for all three locations. The increase for October would have to be over 60% at Healdsburg 
and Guerneville to match the pre-dam flows. This large increase is consistent with the small 
standard deviations discussed above, indicating historical intentional restrictions in water flows 
for October in the post-dam period. 

It certainly is not true that the dams have caused significantly higher flows (after 
October 1983) than the River experienced before the dams, particularly for May - October. 

Extreme flows. The lowest flows for May - October for the post-dam period (after 1983) have 
been generally similar to the lowest flows before the dams (pre-1958).  The highest flows for 
July - September have generally been similar for the pre- and post-dam periods. The highest 
flows have been even higher during the post-dam period for May and June but lower for 
October. 

Comparison to proposed “low flow” rates. Table 2 shows that the proposed flows in the 2004 
Report (Table 4-5, page 4-30) would be consistently lower than the average pre-dam flows 
(1940-1958) for May - October. The proposed reductions would be an unprecedented change in 
the river flows compared to the available historical data. 

The difference between the proposed flow rates and the average pre-dam flows is smaller 
at Hopland but becomes larger as one goes downstream.  For Guerneville, the proposed flows 
would appear to reduce the flows for May - October by about 50% or more compared to the 
historical average pre-dam flows. In other words, the historical pre-dam average flows appear to 
be about double (or more) the proposed “low flow” rates at Guerneville. (See also Notes above.) 

These comparisons are based on the proposed flows for the “All Water Supply 
Conditions” for the “Current Demand Level” in Table 4-5. If the “Buildout Demand Level” 
proposals are used, then the differences between the proposed flows and the average pre-dam 
flows are even larger, particularly at Guerneville. 

“Wet” months.  Table 3 for November - April shows only the results for Guerneville. I didn’t 
calculate averages for Hopland and Healdsburg for these months, but there is USGS data 
available (see attached) if someone wanted to compare the data for those locations, too.   

The standard deviations for these months show that there was actually more year-to-year 
variation in the post-dam period for November, January, February, and March than for the pre-
dam periods. November and March are particularly noticeable, being almost twice as much 
variation for post-dam compared to pre-dam. 



 

 

 
 

 

 
 
 

     
 

 
 

 
   

 
   

    
 
     

  
 
 

  
 

  

   

   

   
  

 
  

  

  

April is the only month in this set showing significantly less year-to-year variation (SD 
2793 for pre-dam dropping to SD 1403 for post-dam). And April shows significantly lower 
average mean flows after the dams (1984 cf/s) than before the dams (2818 cf/s).  The lower 
flows and lower variation (SD’s) for April are similar to the trend for October discussed above, 
which suggests that there has been intentional restriction and control of the water flows in April, 
as well. 

Except for April and (to a lesser degree) December, the actual average flows for these 
months is not much different for the post-dam periods compared to the pre-dam periods. This 
suggests that the dams do not have much influence over the flows (at Guerneville). I don’t know 
if this is due to how the dams are operated or because the flows are too large for the dams to 
have much effect.   

The lowest flows in the post-dam period have generally been significantly lower than 
during the pre-dam period, particularly for January - April. This might be due to particularly dry 
years in the post-dam period, but also illustrates the apparent inability (or non use) of the dams to 
mollify extreme periods. 

The highest flows in the post-dam period have generally been similar to or actually 
higher than the flows in the pre-dam period, with the exception of April. Again, this suggests 
relatively little influence (or use) of the dams to control water flows. 

Summary of comments: 

! Comparison of the average mean flows for the post-dam to the pre-dam periods suggests that 
a reduction of only about 20% in the flow rates for July and August would be needed to match 
the pre-dam average flow rates. The data indicates that  no reductions would be needed for June 
and September and increases in flow rates would be required for May and October to match pre-
dam rates. The data does not support the assumption that the Mendocino and Sonoma dams 
have resulted in significantly higher flows during the summer months since October 1983. 

! The pre-dam average flow rates for May through October at Hopland, Healdsburg and 
Guerneville appear to be significantly higher than the proposed “natural” low flow rates shown 
in Table 4-5 of the 2004 Report. This is particularly true for the flow rates at Guerneville, where 
the pre-dam average flows for May - October are about double the proposed (2004) “low flow” 
rates. 

! The dams appear to have been largely ineffective (or not used) for managing the flow rates for 
most months, even in the summer months.  The exceptions are April and October, where the 
post-dam average mean flows and year-to-year variations are significantly lower for these two 
months during the post-dam period compared to the pre-dam period, suggesting that water has 
been deliberately restricted in those months. Especially for June – September, the dams would 



 

 

 
 
 

 
 

 

 
 

 

  

    
 

 
 

    

  
 

 
  

 
  

       
 
 

      
 
  

 
 

have to be managed much more carefully than they have in the past in order to meet any 
proposed target flow rates, whether low flow or otherwise.   

Comments on the Biological Assessment Report 

I’ve read a large portion of the report (“Russian River Biological Assessment,” by Entrix, Inc., 
September 29, 2004) although I can’t claim to have read every word.  I also do not claim to be an 
expert on water, fish, geology or environmental subjects.  My training is in chemistry (Ph.D., 
California Institute of Technology, 1973), so I have a good understanding of scientific methods 
and statistics. 

My impression of the 2004 Report is that it may contain some valuable suggestions regarding 
managing the Russian River watershed.  However, I also think some of the assumptions and 
proposals in the 2004 Report have little scientific validity or tangible support by actual data.  
And there seem to be some basic questions that are not addressed by the report. 

Some of my comments (below) might arise from having missed some fact in the Report or not 
having enough information.  So, I would appreciate any additional information or correction that 
would clarify these issues. 

A. The “pre-Columbus” assumption. The 2004 Report appears to suggest that the salmon 
would be better off if the river were returned to the “natural” flow rates and cycles that existed 
before civilization arrived, i.e. before the year 1500 or at least before about 1850. This is about 
the most unscientific assumption that I’ve ever encountered, for several reasons: 

1. We don’t know what the “natural” flow rates really were. The 2004 Report suggests a 
crude model, which seems to have no scientific basis that I could determine.  And the model 
appears to have not been checked against any real data (or it may be impossible to check the 
model). A model cannot be valid unless there is some way to verify that the model works. 
Otherwise, it is just a guess. 

2. The river channel has changed significantly since the 1860's due to natural and 
human-induced changes, particularly gravel mining, such as shown in the PWA white paper  
(http://www.pwa-ltd.com/Documents/ProjSheets/Russian%20River%20PS.pdf). It is certain that 
the river channel would have been quite different 500 years ago, even without any influence 
from humans. 

So, the “natural” flow for the pre-Columbus river basin, even if those flows could be 
determined, would be completely inappropriate for the current configuration of the river because 
it has changed so much. And it would be very difficult or impossible to estimate accurately the 
“natural” flow rate for the river watershed for the configuration and topography as it exists now.  

http://www.pwa-ltd.com/Documents/ProjSheets/Russian%20River%20PS.pdf


 

 

 

 
 

   
    

  
 

  
     

 
 

 
 

 

 
  

 
  

 
 

 
 

 
 

 
 

 
   

     
 

The closest data to the “natural” flow rates for the current configuration may be the pre-dam flow 
data from 1940-1958 that I have presented here. 

3. We don’t know what the salmon population was in the pre-Columbus environment or 
even in the 1800's. The populations might have been higher – or they might actually have been 
lower – than they are now. There is no data. The assumption seems to be that the “natural” 
flows would support more fish, but there is no data or evidence that I could see that supports that 
assumption. 

B. The salmon population. The 2004 Report seems to say that the salmon populations have 
declined but, at the same time, it also says very clearly that there is very little data. For example: 

“the present depressed condition [of the salmon population] appears to be 
the result of several long-standing, human-induced factors (e.g., habitat degradation, timber 
harvest, water diversions, and artificial propagation)” [page 2-43], but 

“Data describing the historic abundance of coho salmon, steelhead, and Chinook salmon 
in the Russian River watershed are scarce. Investigations into historic estimates of abundance 
reveal that there have not been any accurate fish counts or population estimates conducted for 
coho salmon, steelhead, or Chinook salmon in the Russian River basin.” [p 2-44] and  

“There are no recent population estimates for coho salmon or steelhead in the Russian 
River.” [p 2-44] 

Specifically, for the major salmon species, the 2004 Report says: 

Coho: “There have been no recent efforts to quantify coho salmon populations in the 
Russian River, and a reliable estimate of coho salmon abundance within the basin has never been 
developed.[p 2-51] 

Steelhead: “There is general agreement that the steelhead population has declined in the 
last 30 years (CDFG 1984, 1991), but limited quantitative data are available to support this 
assumption.” [p 2-51] 

Chinook: “It is uncertain whether or not naturally-spawning Chinook salmon were 
historically present in the Russian River (NMFS 1999c). There is little information pertaining to 
Chinook salmon populations prior to the completion of the PVP project in 1922.” [p 2-52] 

So, it appears that the effort to increase the salmon population in the Russian River basin 
is based only on sketchy evidence about what the population was or should be. And there’s 
some doubt that Chinook salmon are even native to the Russian River. There is no indication in 
the 2004 Report (that I could find) as to how much the salmon have declined nor how much 
increase is desirable. 



 

 
 
 

 

 

 
 

  

  

 

 
 
 

  
 

 
  

 

 
   
        
  

 
   

   
  
 

 
 

 
 
 

   
  

There doesn’t appear to be any goal other than “improving” the salmon population, even 
though the acceptable or historical populations are unknown.  And the realistic salmon 
populations that the River could support on a sustained basis, with or without any changes in 
water flows or other variations, appear to be completely unknown. 

C. Artifical enhancement. Not only is the “natural” or historical population of salmon in the 
Russian River unknown, humans have attempted to artificially boost the salmon populations 
even back in the 1800's. It seems likely that such efforts were not undertaken to save or preserve 
the salmon populations but to artificially increase the commercial attractiveness of the region. 
So, the “baseline” salmon populations have likely been skewed.  For example, the 2004 Report 
states that “Chinook salmon population estimates beginning in the 1960s suggest that in the past, 
documented returns might have been associated with periods of sustained hatchery stocking.” [p 
2-52] 

The 2004 Report lists the artificial boosting of the salmon population by both hatchery fish and 
“outplantings”: 

Coho: 2.3 million hatchery coho during 1937 - 1998 (p 3-89 and Table 3-17) PLUS  
1.8 million outplants of “rescued” coho during 1940-1980 not included in Table 3-17 (p 3-90); 
Total 4.1 million 

Steelhead: 33 million hatchery steelhead during 1870 - 1998 (p 3-94 and Table 3-21 ) 
PLUS 1.8 million outplants during 1939-1971 not included in Table 3-21 (p 3-95); Total 34.8 
million 

Chinook: 8.7 million hatchery chinook during 1881 - 1998 (p 3-100 and Table 3-25) 

So, one has to ask the question: If the past salmon population of the river was boosted 
artificially by human intervention, then how can one determine whether or if the natural, 
sustainable fish population has actually declined? In other words, the “decline” in salmon 
populations believed to have occurred may be skewed by the past, artificially boosted 
populations from hatcheries and outplanting. 

And even if it were true that the salmon populations, particularly steelhead,  have 
declined over the past 30 years or so, which the 2004 Report seems to accept, then it is also 
possible that at least part of that decline may be only imaginary because of stocking activities 
before 1974 and even up to 1998. 

Another way to state this: If the River had not been artificially stocked in the past, 
particularly for the period before 1959, what would the salmon population have looked like then 
and how would that population compare to the 30 years from 1974 - 2004? Unfortunately, the 
answer is completely unknown and unlikely to be determined, as far as I can determine. 



 

 

 

 
 

 

 
  

 
 
   
 
 

 
 

  
 

 
       

  

 
 

     
     

 

  
 

   
 

 

A final point: 

It seems likely to me that some corrective actions and improvements in the management of the 
River might be needed to help preserve reasonable, sustainable levels of salmon populations.  
However, the flow restrictions proposed in the 2004 Report seem to have relatively little 
scientific or historical basis that I can determine so far. There are probably more logical 
improvements and milder changes that should be tried first before making such drastic, artificial, 
man-made alterations to the river’s ecology. 

Notes on Tables 1, 2 and 3 

1. Data Source. The data is based on the U.S. Geological Survey monthly mean flow (cubic 
feet/second) from 1940 to 2003 found at http://nwis.waterdata.usgs.gov/nwis/, specifically at 

http://nwis.waterdata.usgs.gov/nwis/monthly?station_nm=Russian&search_station_nm_match_type=begi 
nning&state_cd=06&obs_date_range=1&discharge_begin_date=01/01/1900&discharge_end_date=12/29 
/2004&sort_key=station_nm&group_key=county_cd&sitefile_output_format=html_table&column_name=a 
gency_cd&column_name=site_no&column_name=station_nm&column_name=lat_va&column_name=lon 
g_va&column_name=state_cd&column_name=county_cd&column_name=alt_va&column_name=huc_cd 
&format=html_table&date_format=YYYY-MM-
DD&rdb_compression=file&list_of_search_criteria=state_cd%2Cstation_nm%2Cobs_date_range 

2. Time periods. The “pre-dam” period covers the years before Lake Mendocino dam (beginning 
November 1958) and the “post-dam” period covers the years after Lake Sonoma (beginning 
October 1983). I’ve also included the intermediate period after Mendocino but before Sonoma. 
For October – December, the years included in the average monthly mean flow calculation have 
been adjusted to take into account the startup of the dams. 

3. Calculations. My Tables 1-3 show the lowest and highest mean flows from the USGS data for 
the months and time periods covered, the calculated average mean flows for each month, and the 
calculated standard deviations (variation) from the average. 

4. Exceptionally dry year. The lowest flow for intermediate period after the Mendicino dam but 
before the Sonoma dam (1959-1983) reflects the exceptionally dry year from about November 
1976 to November 1977.  If this year is ignored, then the lowest mean flows near Guerneville 
during these years are more like the lowest flows for the pre-dam and post-dam periods: 151 
(May), 114 (June), 122 (July), 144 (August), 140 (Sept.), 140 (Oct.).  The average mean flows 
for this period are obviously slightly higher if this exceptional dry period is not included in the 
average, but the resulting increase in the average monthly mean flows is small. 

The footnote for Table 3 also shows the next lowest flows for the winter months, too, if 
the 1976-77 period is ignored. 

http://nwis.waterdata.usgs.gov/nwis/monthly?station_nm=Russian&search_station_nm_match_type=begi
http://nwis.waterdata.usgs.gov/nwis


 

 

 
  

 

 

 
  

   
 

 

  
 

   

 
  

 
 
      
   

5. Normal and dry years. I have not tried to divide the data into “normal” and “dry” years 
because that would involve some criteria for determining which years were “dry.” If this 
distinction were made, the average mean monthly flows for both pre-dam and post-dam periods 
obviously would be higher for the normal years and lower for the dry years.   

It might be worthwhile to have a water expert and/or statistician determine which years to 
count as “dry” and recalculate the monthly average mean flows for both the “normal” and “dry” 
conditions. However, this will not likely change my conclusion that the pre-dam average flow 
rates appear to be significantly higher than the “low flow” proposed flow rates, particularly for 
Guerneville. 

6. Comparison to “low flow” proposed rates. Note that the proposed “low flow”rates in Table 
4-5 of the 2004 Report shows the values for the Hacienda Bridge but the historical USGS flow 
data was taken near Guerneville. However, it appears that the Hacienda Bridge is the closest 
point listed to Guerneville and the flow rates at both locations should be reasonably comparable.  
If anything, the flows at Guerneville would likely be even lower than at Hacienda, especially for 
May - October. So, the differences between the proposed flows at Hacienda and the pre-dam 
average flows at Guerneville are probably on the conservative side, i.e. the actual difference for 
Guerneville could be even larger than I’ve listed in Table 2. 

7. Errors. I hope there are no errors, but I can’t rule out that a data point or two might have 
been entered incorrectly in my calculations.  It is unlikely this could change any of my comments 
or conclusions (and notice that the results for the three locations, Hopland, Healdsburg, and 
Guerneville, are very consistent). However, it would be useful for someone to check the 
calculated averages and standard deviations. 

- 9 -




 
  

 

  
  

  
  

 
  

 

          
         

  

   
   

 

 
    

 

    
   

  
    

 

    
    

 
 

  

2/12/11 

Connie Barton
	

Jessica Martini Lamb 
Monday, February 14, 2011 1:17 PM 
Connie Barton; 
FW: Addendum Comment Submission--Fish Flow Project/extended Deadline 2/14/11 

From: 
Sent: 
To: 
Subject: 

From: doreen atkinson [mailto:datkinson2000@yahoo.com] 
Sent: Saturday, February 12, 2011 9:36 AM 
To: Fish Flow; Jessica Martini Lamb; Fish Flow 
Cc: Estuary Project Group; Valerie Brown; David Rabbitt 2nd Dist. Supe; Shirlee Zane 3rd Dist. Sup.; Mike McGuire 4th 
Dist. Sup.; Efren Carrillo 5th Dist. Sup.; Amanda Atkinson; John Bauer; Barbara DeCarly; Elise; Rue Furch; Tia G; Gary 
Getchell; peter or vicki halstead; Laura Harris; Johanna Lynch; Suzanne Marr; Betsy McConnell; Linda Schmidt; Elise 
Sokolay; Matt St. John; Suzi; Todd Thompson; John Uniack; Pam Vale; Vesta; Christy Cowley; Carol Cowley; Patty 
Subject: Re:Addendum Comment Submission--Fish Flow Project/extended Deadline 2/14/11 

Dear Ms Martini-Lamb: RE: Addendum Comment Submission 
Opposition to LOW FLOW 

I would like to add a few more questions to my previously sent e-mail dated November 9, 2010, copy below. 

6. Does the Low Flow Project (Fish Flow) EIR include qualitative and statistical assessment in whether the 
project will violate water quality in the upper, middle and lower portions of the Russian River? In other words, 
does the EIR look at the Russian River as a whole? 

7. Is the Biological Opinion (BO) which was submitted by the National Marine Fisheries Service (NMFS) a 
mandate that must be enforced or is it an opinion that has been submitted to the Sonoma County Water Agency 
(SCWA) to either embrace or reject? 

8. Why isn't SCWA waiting on enforcing a permanent Low Flow until the North Coast Water Quality Control 
Boards completes it's comprehensive monitoring program, scheduled to begin in Spring 2011? 

9. Does the Counties contractual selling of water to various communities and agricultural needs have anything 
to do with the seemingly rush to a permanent Low Flow on the Russian River? Is this more about the selling of 
water rather then the saving of fish? 

I'll end here and hope that your agency will taken into consideration my concerns for our beautiful Russian River and 
that those that haven't yet submitted a comment via e-mail do so by this Monday 5:00PM. 

Sincerely, 
Doreen Atkinson 
18962 Upper Terrace 
Monte Rio, CA 95462 

--- Date: Tuesday, November 9, 2010, 2:23 PM 
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The following letter to be mailed to Ms Martini-Lamb, SCWA in opposition to "Low Flow". 

Jessica Martini-Lamb 
SCWA/ Fishflow@scwa.ca.gov 
404 Aviation Blvd. 
Santa Rosa, CA 95403 

Dear Ms Martini-Lamb: Re: Comment Submission—Fish Flow Project 

I’m responding with comment to the Sonoma County Water Agency regarding “low flow” during the 
summer months, specifically the lower portion of the Russian River. A public seminar, a requirement 
by law in order for the SCWA to petition from the State Water Board the permanently lowering of 
water flows from 125 cf to 70 cf during the summer months, was just conducted in Monte Rio on 
November 5th. There were a lot of colorful hand outs, maps, and charts at various stations with each 
station staffed by water agency employees, all of whom suggested filling out “comment cards” and 
returning them by the November 15th deadline. The project, once referred to as “Low Flow”, has now 
been renamed to “Fish Habitat Flows and Water Rights Project” or “Fish Flow” for short. I was told it 
was easier for people to remember, but I assume it was changed to shed a more positive spin within 
the general public. In a very simplistic explanation, the reason for the “lower flow” is to save the 
salmon, or at least that’s what it’s being billed as but at what cost to others? 

It was very obvious that this past summer’s water flow was much better than last year’s due to the 
wet winter and late spring. From what I’ve read, the average flow this past summer at the Hacienda 
Bridge was 263 cfs as compared to 70 cfs in the summer of 2009 when algae blooms were at the 
highest levels I’ve ever observed. I’ve lived along the Russian River in Monte Rio for over 60 years 
and have witnessed many changes in the River. In the 1950’s and 1960’s the River at Monte Rio’s 
public beach was at least 12 feet deep in the middle of the channel between the beach and the 
Highland Dell Hotel. There were two docks that you could dive from and a rope strung from one dock 
to the other to warn of deep waters. Now, that same public beach is called the “Monte Rio Kiddy 
Beach” because of its shallowness—no docks, no ropes, but lots of moss and algae! People can be 
seen ankle, knee or waist deep in places that once was over one’s head! This change is mainly due 
in part to the buildup of silt from various negative conditions going on up stream, (i.e. gravel mining, 
bottom release from dams, agriculture, etc.). Certainly the River wasn’t completely healthy back in 
the 50’s. It was muddy, smelled of dead eels, and void of any wildlife as compared to that of today. 
Mistakes in the past have been made. One that I recently learned of was when the Department of 
Fish and Game began a “trash” fish eradication program in 1954 from the East Fork above Ukiah 
down to Healdsburg. Rotenone poison was sprayed and suffocated the fish by damaging their gills. 
According to an article dated November 12, 1956 in the Ukiah Daily Journal this was an experiment 
done to kill off all the undesirable non-game fish but nearly all the fish in the River were killed! With 
the completion of the Coyote Dam in 1959, (and by various accounts the beginning of the end of 
Salmon in the Russian River) the State asked Sonoma and Mendocino counties to specify what water 
flows they wanted and according to the Ukiah Daily Journals article, “Water Releases From Coyote 
Dam for Fish Asked by State”, the answer, “Guerneville needed 125 cfs to maintain its fishery. “ 

Came the late 1970’s, 80’s and 90’s when osprey, ducks, turtles, otters, among others seem to 
have proliferated to the enjoyment of many. But, in the past few years, when kayaking from 
Guerneville to Monte Rio one is forced to get out and walk through blooms of algae, thick moss and 
an invasive plant called Ludwigia in various places because the River has become so shallow. 

So, my questions: 

1. How will the “low flow” affect the temperature of the River? 
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2. Will “low flow” contribute to more algae blooms? 

3. Will the River be in danger of drying up due to the buildup of sediment and “Low 
Flow”? 

4. What about the other aquatic animals and wildlife upstream from the Estuary, what 
affects will “low flow” have on them? 

5. The Russian River has had a rich history of tourism during the summer months. 
What will be the affect on businesses and water recreation use if and when beaches are 
closed because of algae blooms and high bacteria counts? 

The Biological Opinion does not address these questions nor does the SCWA which has 
remained focused on “low flows” benefitting the salmon. While SCWA continues to meet the 
needs of its water contractors, what environmental considerations has the Russian River as a 
whole been given in return? There is no simple answer, water is a valuable commodity and 
will be getting even more valuable in the future—what will our priorities be? Until these 
questions can be answered I am STRONGLY OPPOSED to the “low flow” objective of the 
Sonoma County Water Agency. Mistakes have been made in the past, let’s learn from them 
and move in a more responsible manner towards saving our most valuable resource in 
Sonoma County, the RUSSIAN RIVER! 

Sincerely yours, 

Doreen Atkinson 
Monte Rio, CA 
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Connie Barton
	

From: 
Sent: 
To: 

Eric Sunswheat [erit@pacific.net] 
Sunday, October 03, 2010 1:29 PM 
NCWaterNet; Fish Flow 

Subject: Lake Mendocino Russian River Water Rights/Flows public review CEQA 
modification State Water Board Decision 1610 

NOP EIR 

The Sonoma County Water Agency on Sunday, October 3, 2010 placed a deceptively vague non-specific Public 
Notice in the Ukiah Daily Journal, which may not pass legal muster. 

In short order, I am requesting SCWA staff to re-publish the Notice of the NOP for an EIR, in the UDJ with 
clear information that identifies the Project Area. 

If the Agency does not cooperate, be prepared for a legal judgment that proper notice has not been served, 
perhaps invalidating the NOP proposed draft EIR time line and adequacy. 

Also, I request to extend the deadline for public review of the Notice of Preparation, to reflect the delay in 
publishing an accurate disclosure notice in a Mendocino County Russian River Basin, newspaper of record of 
general circulation. 

Eric Sunswheat, CA Health Security Catalyst 
Potter Valley, CA 95469 

THE UKIAH DAILY JOURNAL SUNDAY, OCT. 3, 2010 -B-5 

777-10 10-3/10 
NOTICE OF FISH HABITAT FLOWS AND WATER RIGHTS PROJECT NOTICE OF PREPARATION OF 
ENVIRONMENTAL IMPACT REPORT 
The Sonoma County Water Agency (Water agency) has issued a Notice of Preparation of Environmental Impact 
Report for the Fish Habitat Flows and Water Rights Project. The doucment is available for public review at the 
agency’s administrative office (404 Aviation Blvd, Santa Rosa.) The review period for this document begins 
September 29, 2010, and ends at 5 p.m. on November 15, 2010. Address written comments to Sonoma County 
Water Agency. ATTN: Jessica Martini- Lamb, 404 Aviation Blvd., Santa Rosa, CA 95403. Comments may be 
submitted electronically at the agency’s website: www.sonomacountywater.org/r rifr Contact: Jessica Martini-
Lam at (707) 547-1903 or Erica Phelps at (707) 547-1934 for additional information. 

in part: 

Operating water supply releases from Lake Mendocino to preserve or increase the pool of cold water available in 
Lake Mendocino to support the fall Chinook salmon migration run may aid in their conservation and recovery. 
Although the proposed lower minimum instream flow requirements in NMFS’ Russian River Biological Opinion 
will help to achieve this goal, the Water Agency will file another petition with the SWRCB, requesting that the 
modifications to minimum instream flow requirements be extended beyond the months required by NMFS’ 
Russian River Biological Opinion for the upper Russian River. These additional months could include those 
earlier or later in the year, or could be extended to be in effect year-round. 
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 Hydrologic Index 

The Water Agency will file another petition seeking to change the methodology used to establish the water-year type 
classifications that determine minimum instream flow requirements for the Russian River, to reflect actual conditions 
within the Russian River watershed rather than conditions in the Eel River watershed. The proposed hydrologic index will 
be developed based on measurements and dates of storage in, or inflows into, Lake Mendocino. 

Three scoping meetings have been scheduled to obtain public comment on the proposed project and subjects 
that should be evaluated in the draft EIR: 

 Thursday, November 4th, 6:00 p.m. – 9:00 p.m., Monte Rio Community Center, 20488 Highway 116, 
Monte Rio 

 Monday, November 8th, 6:00 p.m. – 8:30 p.m., Windsor Town Hall, 9291 Old Redwood Hwy, Windsor 

 Wednesday, November 10th, 6:00 p.m. – 9:00 p.m., The Alex Rorabaugh Center, 1640 South State 
Street, Ukiah 

The 45-day NOP public review period will close at 5:00 p.m. on November 15, 2010. 
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Connie Barton
	

From: Kimberly Burr [kimlarry2@comcast.net] 
Sent: Thursday, November 11, 2010 4:30 PM 
To: Fish Flow 
Subject: please confirm receipt. COMMENTS 

November 11, 2010 
Sonoma County Water Agency 
ATTN: Jessica Martini-Lamb 
404 Administration Blvd. 
Santa Rosa, CA 95403 
fishflow@scwa.ca.gov 

RE: Scoping Fish Habitat Flows and Water Rights Project 

Dear Ms. Martini-Lamb: 

Please consider these comments as part of the official administrative record in the Fish Habitat Flows 
and Water Rights Project environmental review process. 

Agriculture 

The environmental review of the project must fully disclose, utilizing existing data and science, the 
impacts of agriculture on management of river flows.  Agriculture is a major activity that affects and at times 
drives, the Sonoma County Water Agency's (SCWA) ability, timing, and methods of producing and furnishing 
surface and groundwater. Agriculture impacts water supply and critical fish habitat that SCWA in bound to 
protect. 

Conclusions with respect to the necessity of flow reductions, and when and how much stored water must 
be released from Warm Springs or Coyote Dams, must be informed by an effort to quantify authorized and 
unauthorized diversions and storage in the watershed. The timing of agriculture water use that implicates flows 
in the river, and the source of the rivers flows including the tributaries, is also an important variable in 
managing flows for fish and must be studied. As I am sure SCWA appreciates, an environmental review that 
does not take into account these impacts and how they inter-relate with SCWA activities will be incomplete. 

Low Impact Alternatives to Help Salmon 

A detailed evaluation of the benefits of investing the same amount of money, currently estimated to 
implement the Fish Flow and Habitat Program, into a proactive low impact plan.  Such an evaluation should 
look at incentives to landowners to return flows, conserve water, reduce waste, shift to dry farming, etc. in order 
that river flows are supplanted in a decentralized (not large releases from dams) and more natural process 
through groundwater, springs, and less demand during low flow periods is indicated. 

A freshwater lagoon is highly desirable and avoiding breaching activities by exploring all potentially 
reasonable and feasible alternatives is required and the least damaging alternatives must be chosen.  An 
evaluation of the impacts and costs of identifying and raising low lying structures near the Jenner estuary must 
undergo a detailed evaluation. 
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Thank you for your kind consideration of these points. 


Kimberly Burr 
POB 1246 
Forestville, CA 95436 
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Connie Barton
	

From: Kimberly Burr [kimlarry2@comcast.net] 
Sent: Thursday, November 11, 2010 4:48 PM 
To: Fish Flow 
Subject: please substitute revised comments 

Dear Jessica: Please consider these comments my official comments instead of those submitted at 4:29. Thank 
you. Kimberly 

November 11, 2010 
Sonoma County Water Agency 
ATTN: Jessica Martini-Lamb 
404 Administration Blvd. 
Santa Rosa, CA 95403 
fishflow@scwa.ca.gov 

RE: Scoping Fish Habitat Flows and Water Rights Project 

Dear Ms. Martini-Lamb: 

Please consider these comments as part of the official administrative record in the Fish Habitat Flows 
and Water Rights Project environmental review process. 

Agriculture 

The environmental review of the project must fully disclose, utilizing existing data and science, the 
impacts of agriculture on management of river flows.  Agriculture is a major activity that affects and at times 
drives, the Sonoma County Water Agency's (SCWA) ability, timing, and methods of producing and furnishing 
surface and groundwater. Agriculture impacts water supply and critical fish habitat that SCWA is bound to 
protect. 

Conclusions with respect to the necessity of flow reductions, and when and how much stored water must 
be released from Warm Springs or Coyote Dams, must be informed by an effort to quantify authorized and 
unauthorized diversions and storage in the watershed. The timing of agriculture water use that implicates flows 
in the river, and the source of the rivers flows including the tributaries, is also an important variable in 
managing flows for fish and must be studied. As I am sure SCWA appreciates, an environmental review that 
does not take into account these impacts and how they inter-relate with SCWA activities will be incomplete. 

Low Impact Alternatives to Help Salmon 

A detailed evaluation of the benefits of investing the same amount of money, currently estimated to 
implement the Fish Flow and Habitat Program, into a proactive low impact plan is reasonable and will provide 
valuable and necessary information.  Such an evaluation should look at incentives to landowners to return 
flows, conserve water, reduce waste, shift to dry farming, etc. in order that river flows are supplanted in a 
decentralized (not large releases from dams) and more natural process through higher groundwater and 
functioning springs in combination with less demand during low flow periods. 
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A freshwater lagoon is highly desirable and avoiding breaching activities by exploring all potentially 
reasonable and feasible alternatives is required and the least damaging alternatives must be chosen.  A detailed 
evaluation of the impacts and costs of identifying and raising low lying structures near the Jenner estuary is 
indicated. 

Thank you for your kind consideration of these points. 

Kimberly Burr 
POB 1246 
Forestville, CA 95436 
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Connie Barton
	

From: Larry Hanson [larryjhanson@comcast.net] 
Sent: Sunday, November 14, 2010 10:40 PM 
To: Fish Flow 
Subject: RE: Scoping Fish Habitat Flows and Water Rights Project 
Attachments: CmmntlttrFshHbttFlwsWtrRghtsPrjct.rtf; ATT00001.txt 

Dear Ms. Martini‐Lamb: 

Please consider these comments as part of the official administrative record in the Fish 
Habitat Flows and Water Rights Project environmental review process. 
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November 14, 2010 

Sonoma County Water Agency

ATTN: Jessica Martini‐Lamb 

404 Administration Blvd. 

Santa Rosa, CA 95403 

fishflow@scwa.ca.gov 

Comment letter to Fish Habitat Flows and Water Rights Project 

In this comment letter I am focused on the lower river and the estuary aspect of the project. The upper 
river section in the project may have different problems that are dealt with in comments by others.   

I strongly object to the change of flows in the lower river to 70 cfs.  Specifically, how did you arrive at the 
figure, 70 cfs, in the lower river?  

Isn’t it true that the few low‐lying properties flooding are driving the lower river reduction of flows? 

What I am suggesting here is that whereas high flows in the upper river may be a rationale for lowering 
flows, the rationale in the lower river lacks credibility.  It appears it is not the fish you are protecting but 
a few low‐lying properties. If it were not for the properties, the need for channeling would not be there 
and flows would be more or less the same as the ones listed in your project for the upper river.  Is this not
true? 

If the few properties in question were raised or bought out, the necessity of having to mechanically open 
a channel would not be necessary. Instead, the river mouth would be subject to openings and closings 
that would provide for natural estuary development.  Don’t you think this is a worthier goal?   

Rather, your plan indicates you would continue dredging (although a modified version) utilizing a permit 
for a “take” on sensitive species in this delicate ecosystem. Does this comprise the best science?   

Does it make the best economic sense?  Has an economic analysis been done on dealing with the 
properties in question verses money spent and will be spent on studies, data gathering, staff time, etc. to
get around this?

If those properties in question did not exist, what would be the appropriate flows to maintain a salmonid 
rearing estuary?  This is rhetorical. The appropriate flows to maintain the health of the river AND a 
productive estuary is unknown because a few properties have prevented the natural river mouth 
processes from developing.  Salmonids developed and evolved over millions of years utilizing the natural 
processes of river mouths.  With no dredging, these processes would return to the most optimum for 
supporting all the natural wildlife there.  Do you agree?

I am not saying that the present flows could not be adjusted once natural processes of the river mouth 
were observed. What I am suggesting is that you do not know under present circumstances what the 
flows ought to be because of the artificial manipulation of the river mouth.  The river wildlife not in the 
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estuary, the river economy, the recreationists of all types, the residents, the river itself should not be held 
hostage to the impacts of a few properties.  This is reasonable, is it not? 

I was part of a team that went out regularly to photograph and inspect the river during a low flow trial
period.  I observed large algae blooms and many areas of thick and deep ludwegia in many sections of the 
river I kayaked and walked.  This appeared to be typical of other observations that covered all the 
sections of the lower river. Yet these infestations to the river were not scientifically evaluated in your 
study or a part of your project’s determinations.  Why would you not want to consider these important
considerations in your report?  

The aforementioned observations only indicates what is observable, not the scope of potential adverse
impacts (lower temperature, dissolved oxygen, etc.) that may exist with the proposed lower flows.  None
of these parameters are considered in your report. Why not?   

More importantly, how can you determine a flow level for a section of river based only on an end point 
and not the whole section?  This gets back to my original question of how it was determined that a low 
flow of 70 cfs could be determined and justified when apparently only an endpoint was considered 

Thank you.  I await your formal responses to all my questions.  Please add me to your contact lists for
further notifications and responses.  Thanks again.

Sincerely,

Larry Hanson 



 
 

       
 

 
   

 
         

     
     

      
   

 
 
 
 
 
 

Connie Barton
	

From: Laura Wilson ~ Johnsons Beach [jbeach@sonic.net] 
Sent: Sunday, November 07, 2010 5:11 PM 
To: Fish Flow 
Cc: rrwpc@comcast.net; ecarrillo@sonoma-county.org; innkeepers@ferngrove.com 
Subject: Low Flow Comment 
Attachments: swca letter 1110.pdf 

SWCA, 

Please find letter attached. 

Thanks, 
Laura Wilson 

Johnson's Beach & Resort, Inc. 
PO Box 386 
16241 First Street 
Guerneville, CA 95446 
707 869‐2022 
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Johnson!s Beach & Resort, Inc. 

16241 First Street 

PO Box 386 

Guerneville, CA  95446 

Sonoma County Water Agency 

Jessica Martini-Lamb 

404 Aviation Blvd. 

Santa Rosa, CA  95403 

November 7, 2010 

Dear Jessica, 

This letter is to express continued dismay that the Sonoma County Water Agency is going forward 

with the petition to reduce the flows in the lower Russian River to 70 CFS. Last year the reasoning 

used to release less water was due to lack of rain and extremely low water levels in Lake Mendocino 

and Lake Sonoma. This year the rainfall has been normal and the reservoirs were filled to capacity. It 

was not a dry year and the releases were high. 

Our family has owned and operated Johnson!s Beach in Guerneville since 1967. Last summer when 

the flow was cut to 70-80 CFS, there were fourteen positive bacteriological tests for enterococcus at 

our property from June 15 to September 30. Before 2009 there had been only one positive bacteria 

sample at Johnson!s Beach during the ten year period that the river has been undergoing monitoring. 

It was for e coli and It took place during a documented sewage spill upstream from the Santa Rosa 

area in 2002. In 2009 there were many positive samples up and down the Russian River throughout 

the summer season. The SCWA  and Sonoma County Environmental Health indicated that they did 

not know the cause. 

When the results are positive for a test sample, the property is posted with a no swim advisory. In fact 

there are many signs posted on one!s property. This is not good if your business is based on 

swimming and boating! We did not hold swimming lessons at our beach in 2009 or 2010, a forty year 

plus tradition. The Vineman triathlon organization was concerned about their two swim stages held at 

our beach for the past 20 years as well as the Russian River Jazz and Blues Festival with a 34 year 

history. 

This summer I am pleased to say that there were no positive bacteriological tests in the lower 

Russian River. The flow at Hacienda was an average of 150 -250 CFS during the summer season. 

When the summer dam was removed at Johnson!s Beach, there was no algae on the river bottom 

unlike that past several years. When there is normal to high rainfall, it appears that it is beneficial to 

keep the summer flows up to 125+. So far over 2000 fish have been counted at Wohler Dam this fall. 

More study about the effects of low CFS is necessary. Haven!t toxins studies of been mandated? 

Wildlife, recreation and domestic wells could be jeopardized by the effects of lower flows due to 

increases in temperature, nutrients, pathogens and toxins. Many mistakes have been made in the 

past by various agencies with good intentions. The economy, well being and future  of the the 

Russian River community is at stake. 

There are many other effects that lower flows might have on a river or stream but the first concern 

should be one important factor: WATER QUALITY. 

Sincerely, 

Laura Harris Wilson 

jbeach@sonic.net 

707 869-2022 
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Connie Barton
	

From: Lisa Bourgea [kaptaindaisy@yahoo.com] 
Sent: Tuesday, November 09, 2010 5:28 PM 
To: Fish Flow

 11/09/2010 

SCWA,

         These are questions and concern we have about the low/flow,fishflow project. 

1. Why are illegal water diversions (agriculture),gravel mining,and distruction of riparian corridors,waste 
water discharge/polutants from all muncipalities being addressed? 

2. Why do the suceptable structures at Jenner dictate flow related issues for the health of the river? 
3. Why can't the flow at Dry Creek be lowered to the 40cfs and the Russian River 

flow be maintained at 125 cfs flow? It seems that the Dry Creek flow is the most detrimental fish spawning if it 
is not maintained at a lower flow. 

4.Why are we not attending to all the recommedations in the B.O. that pertain to water quality and 
preservation of habitat and not just concentrating on flow. 

5. We want to follow the money,does the scwa benifit indirectly with the flow issue by being able to 
store more water and have it available to fulfill water contracts and create 
new ones to enable further developement of the Santa Rosa plain? 
            6.Do the summer dams reduce flow/velocity? We see varying populations of juvenile fish every year but 
they all seem significant at Drake's beach on the lower river as soon as the dam at Johnson's beach in 
Guerneville is in place.

 7. Why can't the structures at Jenner be addressed either by raising them or let them flood and keep the 
flows with the exception of Dry Creek at decision 1610 levels. Let the estuary rise above sea level and breach 
on its own. 
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Connie Barton
	

From: doreen atkinson [datkinson2000@yahoo.com] 
Sent: Monday, November 15, 2010 12:58 PM 
To: Fish Flow 
Subject: Fw: Re: Comment Submission--Fish Flow Project/Nov.15th Deadline 

Attn: Jessica Martini‐Lamb:
 
I'm forwarding this letter on from Nancy Leras of Monte Rio.
 

‐‐‐ On Sun, 11/14/10, thegreekswife@aol.com <thegreekswife@aol.com> wrote:
 

> From: thegreekswife@aol.com <thegreekswife@aol.com> 
> Subject: Re: Comment Submission‐‐Fish Flow Project/Nov.15th Deadline 
> To: datkinson2000@yahoo.com 
> Date: Sunday, November 14, 2010, 11:28 AM 
> > 
> Re: Comment Submission‐Fish Flow Project 
> 
> 
> Ms. Martini‐Lamb: 
> 
> 
> I went to the Monte Rio open house 11/5. 
> 
> 
> Certainly the new catcher name "Fish Habitat Flows and Water Rights 
> Project" is a different "spin" on "Low Flow", which we in the lower 
> Russian River objected to. 
> 
> 
> The lower Russian River certainly had enough water this year 263cfs @ 
> Hacienda Bridge; but in 09 only 70cfs. 
> Unusually late heavy spring rains really helped; but that is not the 
> normal weather. 
> 
> 
> This would permanently lower flows from 125cfs to 70cfs in summer 
> months. Permanently is not something I would approve of; but I would 
> listen to reason and might approve of something based on rainfall. 
> 
> 
> I have lived here since 1942 and we can really only see it as a river 
> when it floods; otherwise it looks like a small stream/creek. 
> 
> 
> Remember when the Dept. of Fish and Game made a slight mistake, in the 
> early 50's, using Rotenone poison. 
> Nearly all the fish were killed. 
> 
> 
> We were told before that it took 125cfs to maintain the fishery. 
> 
> 
> Seems "low flow" would mean higher water temperatures on the river and 
> that allow more algae blooms and even possible higher bacteria counts 
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> (that could close the beaches). 
> 
> 
> Everyone wants our water (except when it floods) and water for 
> drinking, recreation and wildlife are at a war with each other. Each 
> wants what the other seems to have. 
> 
> 
> Certainly I want drinking water, beaches, boating and other 
> recreational uses and I enjoy seeing fishermen; but I don't like 
> seeing otters at the mouth of the taking a bite out of the beautiful 
> salmon/steelhead that battle to get through the mouth to go up river 
> to spawn, only to find warm, low flow water and algae. 
> 
> 
> 
> 
> 
> Nancy Leras 
> 
> 
> Monte Rio 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
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Connie Barton
	

From: Pamala Dorsey [pamala9@yahoo.com] 
Sent: Sunday, October 03, 2010 2:29 PM 
To: mendocommunity-BB@yahoogroups.com; Fish Flow; erit@pacific.net 
Subject: Re: [mendocommunity-BB] Lake Mendocino Russian River Water Rights/Flows public review 

CEQA NOP EIR modification State Water Board Decision 1610 

Thank you Eric! 

Joy to you! Pamala 

--- On Sun, 10/3/10, Eric Sunswheat <eric.sunswheat@gmail.com> wrote: 

From: Eric Sunswheat <eric.sunswheat@gmail.com>
	
Subject: [mendocommunity-BB] Lake Mendocino Russian River Water Rights/Flows public review CEQA 

NOP EIR modification State Water Board Decision 1610 

To: mendocommunity-BB@yahoogroups.com, "Fish Habitat Flows and Water Rights Project" 

<fishflow@scwa.ca.gov> 

Date: Sunday, October 3, 2010, 1:43 PM 


The Sonoma County Water Agency on Sunday, October 3, 2010 placed a 

deceptively vague non-specific Public Notice in the Ukiah Daily
	
Journal, which may not pass legal muster. 


In short order, I am requesting SCWA staff to re-publish the Notice
	
of the NOP for an EIR, in the UDJ with clear information that 

identifies the Project Area. 


If the Agency does not cooperate, be prepared for a legal judgment 

that proper notice has not been served, perhaps invalidating the NOP 

proposed draft EIR time line and adequacy. 


Also, I request to extend the deadline for public review of the Notice
	
of Preparation, to reflect the delay in publishing an accurate 

disclosure notice in a Mendocino County Russian River Basin, newspaper 

of record of general circulation. 


Eric Sunswheat 


THE UKIAH DAILY JOURNAL SUNDAY, OCT. 3, 2010 -B-5 

777-10 10-3/10 
NOTICE OF FISH HABITAT FLOWS AND WATER RIGHTS PROJECT NOTICE OF 
PREPARATION OF ENVIRONMENTAL IMPACT REPORT 
The Sonoma County Water Agency (Water agency) has issued a Notice of 
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Preparation of Environmental Impact Report for the Fish Habitat Flows 
and Water Rights Project. The doucment is available for public review 
at the agency’s administrative office (404 Aviation Blvd, Santa Rosa.) 
The review period for this document begins September 29, 2010, and 
ends at 5 p.m. on November 15, 2010. Address written comments to 
Sonoma County Water Agency. ATTN: Jessica Martini- Lamb, 404 Aviation 
Blvd., Santa Rosa, CA 95403. Comments may be submitted electronically 
at the agency’s website: www.sonomacountywater.org/r rifr Contact: 
Jessica Martini-Lam at (707) 547-1903 or Erica Phelps at (707) 
547-1934 for additional information. 

in part: 

Operating water supply releases from Lake Mendocino to preserve or 
increase the pool of cold water available in Lake Mendocino to support 
the fall Chinook salmon migration run may aid in their conservation 
and recovery. Although the proposed lower minimum instream flow 
requirements in NMFS’ Russian River Biological Opinion will help to 
achieve this goal, the Water Agency will file another petition with 
the SWRCB, requesting that the modifications to minimum instream flow 
requirements be extended beyond the months required by NMFS’ Russian 
River Biological Opinion for the upper Russian River. These additional 
months could include those earlier or later in the year, or could be 
extended to be in effect year-round. 

· Hydrologic Index 

The Water Agency will file another petition seeking to change the 
methodology used to establish the water-year type classifications that 
determine minimum instream flow requirements for the Russian River, to 
reflect actual conditions within the Russian River watershed rather 
than conditions in the Eel River watershed. The proposed hydrologic 
index will be developed based on measurements and dates of storage in, 
or inflows into, Lake Mendocino. 

Three scoping meetings have been scheduled to obtain public comment on 
the proposed project and subjects that should be evaluated in the 
draft EIR: 

· Thursday, November 4th, 6:00 p.m. – 9:00 p.m., Monte Rio 
Community Center, 20488 Highway 116, Monte Rio 

· Monday, November 8th, 6:00 p.m. – 8:30 p.m., Windsor Town 
Hall, 9291 Old Redwood Hwy, Windsor 

· Wednesday, November 10th, 6:00 p.m. – 9:00 p.m., The Alex 
Rorabaugh Center, 1640 South State Street, Ukiah 
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The 45-day NOP public review period will close at 5:00 p.m. on 
November 15, 2010. 

To post to the list, send an email to mendocommunity-bb@yahoogroups.com If replying to a post, please reply 
directly to sender's email address 
Yahoo! Groups Links 

<*> To visit your group on the web, go to: 
http://groups.yahoo.com/group/mendocommunity-BB/ 

<*> Your email settings: 
Individual Email | Traditional 

<*> To change settings online go to: 
http://groups.yahoo.com/group/mendocommunity-BB/join
 (Yahoo! ID required) 

<*> To change settings via email: 
mendocommunity-BB-digest@yahoogroups.com
	
mendocommunity-BB-fullfeatured@yahoogroups.com
	

<*> To unsubscribe from this group, send an email to: 
mendocommunity-BB-unsubscribe@yahoogroups.com 

<*> Your use of Yahoo! Groups is subject to: 
http://docs.yahoo.com/info/terms/ 
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Connie Barton
	

From: Pinky Kushner [pinkykushner@mac.com] 
Sent: Wednesday, November 17, 2010 11:50 AM 
To: Fish Flow 
Subject: comments for scoping 
Attachments: Scoping-SCWA EIR-amended.pdf; ATT00001.txt 

Attached is an amended letter of comments for scoping. Please
 
replace the letter I mailed yesterday with this new letter.
 
Thank you,
 
Pinky Kushner
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November 17, 2010 

Sonoma County Water Agency
404 Aviation Blvd. 
Santa Rosa, CA 95403 

RE: Scoping Comments for the Fish Habitat Flows and Water Rights Project 

General Comments 
In accordance with CEQA, both the Fish Flow aspect and the Water Rights aspect of the
proposed project, should investigate thoroughly the aesthetics, agricultural resources, air
quality, biological resources, cultural resources, geology and soils, hazards and hazardous
materials, hydrology and water quality, land use planning, noise, population and housing,
public services, recreation, transportation and traffic, and urban blight. 

At time of scoping, during the Ukiah scoping meeting and afterwards in telephone
discussions with SCWA staff, Jessica Martini-Lamb and Todd Schram, there was no
information provided to the public as to what the specifics of the proposed Project are. 

There were no maps or any other types of information provided as to the existing and the
proposed Place of Use for SCWA water services. There were only vague suggestions as
to how the mandates of the Biological Opinion were to be addressed. For this reason,
the EIR should explore in its fullest capacity every area of review listed above, including
but not limited to land use planning, population and housing, public services, aesthetics,
etc. Changes of Place of Use have the potential to erode the environment and its
livability for all living organisms, fauna and flora. Without knowledge of the changes
proposed, everything---“the kitchen sink”---must be evaluated for both the Fish Flows
and Water Rights aspects of the Project. 

Many of my comments pertain to issues/topics where the SCWA may have no direct
regulatory oversight. No matter. The EIR should still explore all the dimensions of the
effects on the environment, as mandated by CEQA, under California law, and offer
appropriate potential mitigations, even if the enactment of these mitigations might require
the actualization of these mitigations by any other agencies. 

Fish Habitat Flows 

It appears that the SCWA is proceeding to view the Russian River as a mere conduit for it
water, shall I say, “A Pipe”. The EIR should evaluate the Russian River not only as a
conduit but also as a watershed. The difference should be obvious in the below 
comments. 

1. Hydrologic Index Changes 

The SCWA proposes to change the Hydrologic Index for the Russian River by evaluating
the levels of water at Lake Mendocino in place of Lake Pillsbury. Lake Mendocino 



 

 

 

 

 

 

  

 

 
 

 

 

 

 

 

represents two sources of water: diverted water from the Pillsbury tunnel and the
watershed of Lake Mendocino. Monitoring the hydrologic index at Lake Mendocino
alone, as the sum of these two water sources, is not sufficient to describe the hydrologic
index of the Russian River watershed. The EIR should evaluate changing the
Hydrologic Index not to the Russian River itself, using the sub-watersheds that, like Lake
Mendocino, feed into the Russian River. Given the length of the Russian River, this sub-
watershed analysis should include probably a minimum of 12 sub-watersheds. 

This analysis should propose an algorithm for the true Hydrologic Index of the Russian
River, using measurements at multiple individual sites, along the Russian River. 

2. Changes to Minimum Instream Flow Requirements. 

The EIR should also make recommendations to change the long-term problems with fish
habitat along the Russian River. While SCWA may not have the regulatory authority to
institute these changes, the EIR should disclose how certain changes can benefit the life
of fish along the Russian River watershed. 

The SCWA faces the dilemma of selling water to finance its agency, protecting its
historic water rights, meeting new water demands, and protecting the environment.
CEQA says that conditions that adversely affect the environment must be identified and
explained fully to the public. In other words, on one level, the environment predominates
in the State of California. 

a.	 Gravel mining---Gravel mining can be exceedingly harmful to the riverbed and
to the fish. The EIR should explore changes to the current practices of
commercial gravel mining that can lead to Best Practices and their advantages to
the fate of the fish. This will include determining which mining practices can
lead to an increase in flooding, as well as changes in currents that lead to bank
erosions and pool reduction.

b.	 Frost-sensitive agriculture---The potential contribution of a shift away from
frost-sensitive agriculture to frost-tolerant agriculture should be explored in the
EIR. Some grape vines are overly sensitive to frost, others not. A shift to 
species that are frost-insensitive may reduce a portion of the problem of demands
for water releases in the spring during fish development. 

c.	 Creek protection---Creeks that are shady, with natural banks, can contribute the
viability of fish rearing. The EIR should explore the potential of mandated creek
protections in the Russian River Watershed.

d.	 Road construction---Roads built right along waterways chasten creeks and rivers
into culverts and channels. The EIR should explore recommendations to
roadway construction that will protect the Russian River Watershed. This 
evaluation should include all roadways: central highways, e.g., 12 and 101,
smaller roadways and even small, graded, unpaved, private roadways. The 
general public is likely unaware that a farmer cutting a road, perhaps even without
permit, along the Russian River Watershed, may be contributing to the riverbed
degeneration, through slides, silt, and removal of vegetation. 



 
 

 

 

 

 
 

 

 
 

 

 

 
 

 

 

 

 

 

 

e.	 Development---Sonoma County for decades has faced the dilemma of pressure
for more agricultural and more residential and commercial development. The EIR 
should look at alternatives to creek and riverbed destruction in providing water,
for example, constructing a canal from Lake Sonoma to points of use. The EIR 
should investigate the potential or future need of such a pipe. Even with such a 
pipe, the county may not run out of water, but it may run out of its ability to bring
that water to beneficial use without the destruction of the environment. The EIR 
should discuss this issue frankly, without any prejudice to elevate above the
protection of the environment the concept “to put to full beneficial use” its
historic water rights, in a we-will-do-this-no-matter-what manner. The protection
of fish, indeed life as we know it, should trump all other considerations, including
economic pressures to “pave paradise”.

f.	 SCWA fee structure---The EIR should make clear what the problems are that the
SCWA faces, including its own internal finances. There are ways to restructure
water bills so that selling more and more water is not necessary to finance the 
agency. The EIR should explore this restructuring of fees that will encourage
conservation and still pay for the agency’s needs. In particular this EIR should
include an analysis of the water fee structure alternatives, for instance that of the
Irvine Ranch Water District, where fees pay for conservation while conservation
does not threaten the viability of the district’s own finances. 

g.	 New fish hatcheries---The EIR should explore the possibility of adding fish
hatcheries along the Russian River watershed.

h.	 Public participation---The EIR should explore ways of bringing the public into
the process of fish protection. Sustainability begins at home, with the individual.
Efforts to keep the river free of obstacles and trash, using volunteer efforts should
be discussed. There are many organizations that exist to protect and enhance the
Russian River watershed. In Ukiah, the Friends of Gibson Creek is one such
organization. The EIR should discuss the current contributions of watershed 
protection groups and should make recommendations on how to expand these
groups and their contributions to the watershed. The EIR should discuss the 
potential advantages to the watershed of bringing watershed concepts into schools
such as elementary school systems, in the communities along the Russian River
watershed and its tributaries. 

Changes to Place of Use 

Changes to the place of use were mentioned informally at the scoping meeting in Ukiah.
No maps were provided at the meeting. Nowhere have changes to the SWCA’s place of
use been described to the public. Not on the web, not at the scoping meeting, not in
personal discussions with SWCA staff. I am clueless as to whether these changes
represent an expansion of place of use or a contraction or merely exchanges of place of 
use. This lack of disclosure is a disservice to the public and is contrary to what I
understand are required by the laws governing water in the State of California. 

Changes to place of use clearly have the ability to destroy the environment. All 
environmental issues listed above under instream flow requirements should be discussed 



 

 

 

  
 

 

 
 

  

 

 

 

also for each of the different changes of place of use proposed---where ever they might
be located. . 

Urban blight---In the past few years, CEQA has added the concept of ‘urban blight’ to
its list of issues an EIR must cover. The EIR for this project has great potential to
increase urban blight if it makes more water available for new urban residential and
commercial development. For instance, when water is provided enabling a new large
residential project, that development can cause a slosh in the tilt of economic well-being
and create urban decay. 

Time Extensions 

It is imperative that the EIR cover potential harm to the environment by the granting of
the permit deadlines for reaching maximum diversion/use of allocated water. The EIR 
should especially focus on potential changes in climate that the next 20 years may bring
and the potential for these changes to usher in drought alternating with extremely wet 
years. The EIR should examine who will be using this increased water resource. How 
will increased use/need of water in future years affect the environment? How will 
agriculture be protected? How will increased residential water use affect land use? How 
will increased residential use affect the ability of other utilities to accommodate this
growth, especially sewer needs? Will a time extension increase the potential for urban
blight? Is the time-extension merely a means for the SWCA to sell more water and that
the water itself will not be used “beneficially” but cause environmental decay? 

In Conclusion 

I have written this document in some haste and without fore knowledge of what precisely
the Project of the SWCA is. The scoping session held in Ukiah on November 10, 2010,
was remarkably limited in helping me understand the Project. The EIR should be as 
broad and inclusive as possible. Paramount is for the SWCA to change the prevailing
view of the Russian River as a pipe into understanding the Russian River as a complex
and extensive watershed. I ask that the EIR be created with due diligence, so that it can
offer guidelines to other regulatory agencies and to the public to help in SWCA’s task of
providing water while protecting the environment. 

Sincerely,
Pinky Kushner
504 N. Oak Street, #1
Ukiah, CA 95482 
pinkykushner@mac.com 
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Connie Barton
	

From: Pinky Kushner [pinkykushner@mac.com] 
Sent: Wednesday, November 17, 2010 12:13 PM 
To: Fish Flow 
Subject: minus a typo or two 
Attachments: Scoping for SCWA's EIR.pdf; ATT00001.txt 

Here is the third version, minus a typo or two. Sorry. This one 
has a new title to reduce confusion. Pinky 

NEW TITLE: Scoping for SCWA's EIR 
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November 17, 2010 

Sonoma County Water Agency
404 Aviation Blvd. 
Santa Rosa, CA 95403 

RE: Scoping Comments for the Fish Habitat Flows and Water Rights Project 

General Comments 
In accordance with CEQA, both the Fish Flow aspect and the Water Rights aspect of the
proposed project, should investigate thoroughly the aesthetics, agricultural resources, air
quality, biological resources, cultural resources, geology and soils, hazards and hazardous
materials, hydrology and water quality, land use planning, noise, population and housing,
public services, recreation, transportation and traffic, and urban blight. 

At time of scoping, during the Ukiah scoping meeting and afterwards in telephone
discussions with SCWA staff, Jessica Martini-Lamb and Todd Schram, there was no
information provided to the public as to what the specifics of the proposed Project are. 

There were no maps or any other types of information provided as to the existing and the
proposed Place of Use for SCWA water services. There were only vague suggestions as
to how the mandates of the Biological Opinion were to be addressed. For this reason,
the EIR should explore in its fullest capacity every area of review listed above, including
but not limited to land use planning, population and housing, public services, aesthetics,
etc. Changes of Place of Use have the potential to erode the environment and its
livability for all living organisms, fauna and flora. Without knowledge of the changes
proposed, everything---“the kitchen sink”---must be evaluated for both the Fish Flows
and Water Rights aspects of the Project. 

Many of my comments pertain to issues/topics where the SCWA may have no direct
regulatory oversight. No matter. The EIR should still explore all the dimensions of the
effects on the environment, as mandated by CEQA, under California law, and offer
appropriate potential mitigations, even if the enactment of these mitigations might require
the actualization of these mitigations by any other agencies. 

Fish Habitat Flows 

It appears that the SCWA is proceeding to view the Russian River as a mere conduit for it
water, shall I say, “A Pipe”. The EIR should evaluate the Russian River not only as a
conduit but also as a watershed. The difference should be obvious in the below 
comments. 

1. Hydrologic Index Changes 

The SCWA proposes to change the Hydrologic Index for the Russian River by evaluating
the levels of water at Lake Mendocino in place of Lake Pillsbury. Lake Mendocino 



 

 

 

 

 

 

  

 

 
 

 

 

 

 

 

represents two sources of water: diverted water from the Pillsbury tunnel and the
watershed of Lake Mendocino. Monitoring the hydrologic index at Lake Mendocino
alone, as the sum of these two water sources, is not sufficient to describe the hydrologic
index of the Russian River watershed. The EIR should evaluate changing the
Hydrologic Index not to the Russian River itself, using the sub-watersheds that, like Lake
Mendocino, feed into the Russian River. Given the length of the Russian River, this sub-
watershed analysis should include probably a minimum of 12 sub-watersheds. 

This analysis should propose an algorithm for the true Hydrologic Index of the Russian
River, using measurements at multiple individual sites, along the Russian River. 

2. Changes to Minimum Instream Flow Requirements. 

The EIR should also make recommendations to change the long-term problems with fish
habitat along the Russian River. While SCWA may not have the regulatory authority to
institute these changes, the EIR should disclose how certain changes can benefit the life
of fish along the Russian River watershed. 

The SCWA faces the dilemma of selling water to finance its agency, protecting its
historic water rights, meeting new water demands, and protecting the environment.
CEQA says that conditions that adversely affect the environment must be identified and
explained fully to the public. In other words, on one level, the environment predominates
in the State of California. 

a.	 Gravel mining---Gravel mining can be exceedingly harmful to the riverbed and
to the fish. The EIR should explore changes to the current practices of
commercial gravel mining that can lead to Best Practices and their advantages to
the fate of the fish. This will include determining which mining practices can
lead to an increase in flooding, as well as changes in currents that lead to bank
erosions and pool reduction.

b.	 Frost-sensitive agriculture---The potential contribution of a shift away from
frost-sensitive agriculture to frost-tolerant agriculture should be explored in the
EIR. Some grape vines are overly sensitive to frost, others not. A shift to 
species that are frost-insensitive may reduce a portion of the problem of demands
for water releases in the spring during fish development. 

c.	 Creek protection---Creeks that are shady, with natural banks, can contribute the
viability of fish rearing. The EIR should explore the potential of mandated creek
protections in the Russian River Watershed.

d.	 Road construction---Roads built right along waterways chasten creeks and rivers
into culverts and channels. The EIR should explore recommendations to
roadway construction that will protect the Russian River Watershed. This 
evaluation should include all roadways: central highways, e.g., 12 and 101,
smaller roadways and even small, graded, unpaved, private roadways. The 
general public is likely unaware that a farmer cutting a road, perhaps even without
permit, along the Russian River Watershed, may be contributing to the riverbed
degeneration, through slides, silt, and removal of vegetation. 



 
 

 

 

 

 
 

 

 
 

 

 

 
 

 

 

 

 

 

 

e.	 Development---Sonoma County for decades has faced the dilemma of pressure
for more agricultural and more residential and commercial development. The EIR 
should look at alternatives to creek and riverbed destruction in providing water,
for example, constructing a canal from Lake Sonoma to points of use. The EIR 
should investigate the potential or future need of such a pipe. Even with such a 
pipe, the county may not run out of water, but it may run out of its ability to bring
that water to beneficial use without the destruction of the environment. The EIR 
should discuss this issue frankly, without any prejudice to elevate above the
protection of the environment the concept “to put to full beneficial use” its
historic water rights, in a we-will-do-this-no-matter-what manner. The protection
of fish, indeed life as we know it, should trump all other considerations, including
economic pressures to “pave paradise”.

f.	 SCWA fee structure---The EIR should make clear what the problems are that the
SCWA faces, including its own internal finances. There are ways to restructure
water bills so that selling more and more water is not necessary to finance the 
agency. The EIR should explore this restructuring of fees that will encourage
conservation and still pay for the agency’s needs. In particular this EIR should
include an analysis of the water fee structure alternatives, for instance that of the
Irvine Ranch Water District, where fees pay for conservation while conservation
does not threaten the viability of the district’s own finances. 

g.	 New fish hatcheries---The EIR should explore the possibility of adding fish
hatcheries along the Russian River watershed.

h.	 Public participation---The EIR should explore ways of bringing the public into
the process of fish protection. Sustainability begins at home, with the individual.
Efforts to keep the river free of obstacles and trash, using volunteer efforts should
be discussed. There are many organizations that exist to protect and enhance the
Russian River watershed. In Ukiah, the Friends of Gibson Creek is one such
organization. The EIR should discuss the current contributions of watershed 
protection groups and should make recommendations on how to expand these
groups and their contributions to the watershed. The EIR should discuss the 
potential advantages to the watershed of bringing watershed concepts into schools
such as elementary school systems, in the communities along the Russian River
watershed and its tributaries. 

Changes to Place of Use 

Changes to the place of use were mentioned informally at the scoping meeting in Ukiah.
No maps were provided at the meeting. Nowhere have changes to the SCWA’s place of
use been described to the public. Not on the web, not at the scoping meeting, not in
personal discussions with SCWA staff. I am clueless as to whether these changes
represent an expansion of place of use or a contraction or merely exchanges of place of 
use. This lack of disclosure is a disservice to the public and is contrary to what I
understand are required by the laws governing water in the State of California. 

Changes to place of use clearly have the ability to destroy the environment. All 
environmental issues listed above under instream flow requirements should be discussed 



 

 

 

  
 

 

 
 

  

 

 

 

also for each of the different changes of place of use proposed---where ever they might
be located. . 

Urban blight---In the past few years, CEQA has added the concept of ‘urban blight’ to
its list of issues an EIR must cover. The EIR for this project has great potential to
increase urban blight if it makes more water available for new urban residential and
commercial development. For instance, when water is provided enabling a new large
residential project, that development can cause a slosh in the tilt of economic well-being
and create urban decay. 

Time Extensions 

It is imperative that the EIR cover potential harm to the environment by the granting of
the permit deadlines for reaching maximum diversion/use of allocated water. The EIR 
should especially focus on potential changes in climate that the next 20 years may bring
and the potential for these changes to usher in drought alternating with extremely wet 
years. The EIR should examine who will be using this increased water resource. How 
will increased use/need of water in future years affect the environment? How will 
agriculture be protected? How will increased residential water use affect land use? How 
will increased residential use affect the ability of other utilities to accommodate this
growth, especially sewer needs? Will a time extension increase the potential for urban
blight? Is the time-extension merely a means for the SCWA to sell more water and that
the water itself will not be used “beneficially” but cause environmental decay? 

In Conclusion 

I have written this document in some haste and without fore knowledge of what precisely
the Project of the SCWA is. The scoping session held in Ukiah on November 10, 2010,
was remarkably limited in helping me understand the Project. The EIR should be as 
broad and inclusive as possible. Paramount is for the SCWA to change the prevailing
view of the Russian River as a pipe into understanding the Russian River as a complex
and extensive watershed. I ask that the EIR be created with due diligence, so that it can
offer guidelines to other regulatory agencies and to the public to help in SCWA’s task of
providing water while protecting the environment. 

Sincerely,
Pinky Kushner
504 N. Oak Street, #1
Ukiah, CA 95482 
pinkykushner@mac.com 

mailto:pinkykushner@mac.com
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To: 1) Martini-Lamb 1) Phelps 2) Barton 3) Jeane 

CF/45-0-2.1 Fish Habitat Flows and Water Rights Project
EIR Comments ORIGINAL DOCUMENT 

SONOMA COUNTY WATER AGENCY 

NOV 15 2010 
Sonoma Courrty Water Ag~ H~ (!A:J~{.o~~~ 

p.o.&-r, c+s4 o~~ CA qs465 
707 ff/4 S855p?v 707 874-24'13 ~ 

ll/15/10 
1 of2 

To Sonoma Col.Ulty Water Agency 
re: NOP on EIR on Fish Habitat Flow Project on the Russian. River 

Analyze the Impact of the Jenner Jetty!Dam 

As you know, there is a colossal construction at the mouth ofthe Russian River that is part ofone 
of the biggest cover-ups in Sonoma County. Who knew that there is a DAM blocking Russian 
River outflow and the normal, natt1ral, ¢hb and :flow in the estuary? Not me! 

Folks have been arguing about whethe.T1;,lf not to "'breach" the sand bar at the mouth to make 
habitat for salmon and steelhead. The reason one has to bring in bulldozers to breach the bar is 
largely because the "bar" is the tail end c.f a colossal DAM! Most ofthe mouth of the river has 
been plugged up -- plugged up since thb 30's when a :monster JETfY was constructed of steel 
boulders and concrete where the Russfo.tt River meets the sea. 

There's a huge landfill that's on, under, over, and adjacent to the JETTY. The earth is so covered 
now with sand after 80 years since JETTY construction, and so rock..solid that one would 
probably think the DAM is "natural" and was always there. And, the JETTY has been so 
successful in blocking the ocean, that it how functions as a sand-covered DAM ofthe mouth! 

Anyone seriously interested 1n salmo~ :7:.teelhead and Russian River "restoration"; must deal with 
this dam and its impacts on river levels ;_;;nd flows. This EIR must address it comprehensively -- its 
impact on flows, on abnormal fresh wat,i:r retention at the mou~ on flooding, on oxygen content 
of the water, on salmonid habitat, ;~in sr::?r:J.ty, on filtration of the water through the sand bar~ or 
lack ofit. etc. · 

What foolishness to talk about ''restoraLon ofnatural" conditions and NOT TALK ABOUT 
tearing down that DAM! What on earth i~ the reason for not taking that construction out!? 

I've lived here 25 years and I only just found out about the Jetty/DAM" last year! This EIR must 
not continue the "cover-up". Analysis cifthe impact ofthe DAM must be included in this EIR 
Taking down the DAM shou.ld restor~ f1 natural rhythm ofseasonal openings and closings. 
Russian River, salmon and steelhead WE!-n:: doing beautifully BEFORE WE SHOWED UP! Who 
are "we"? -- •foreigners' meaning non-natives, managers, analysts, consultants and engineers. 

What have we "managed" to do with c<:mputer models and mitigation measures, monitoring and 
"restoration.projects"? We have collecfrndy and cumulatively shut down the salmon season 
several years in a row, put hundreds of c.·.cilirton fishermen out ofbusiness, put salmon and 

http:sr::?r:J.ty
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steelhead on the threatened or endangered spec;ies lists so that wild caught California salmon are 
completely absent from markets and restaurants! 

What have all the "guardians" ofthe Russian River and the estuary said about the JettytDam? 
There should be dozens ofarticles, major press coverage, ~ releases from all "'envirorunental" 
organizations that have claimed to have "restoration" ofthe "natural'' habitat, the salmon and the 
River as their top priority. 

We support SCWA's efforts at approx:ti::-ill.ting "natural" or pre-European arrival conditions-.. 
that's when the salmonid food reson.rcr~ ··Has at its most abundant. The substitute ration offarmed 
salmon is cheap enough and etnployi.ng 9hileans. Younger generations ofAmericans will only 
know farmed salmon. to go with therr c~i;.'iesie toodles, artificially flavored snackeroos and red and 
yellow gummy yummies. 

Other Water Users 

The Agency should be analyzing the .llnpact on river levels ofRiver drawdown by vineyards 
pulling water from tdbutaries or the un¢1erflow of the Russian River. The NOP says that 'The 
Water Agency also releases water to sap.sfy the needs of other water users ... '; (Italics added). 
Who are those "others"? Grape gowers? The Agency's responsibility to keep flows at a certain 
level; means that when water is purnped for frost protectio~ for example, and Russian river levels 
plummet, the Agency roust release watei- to raise River levels right back up. This is an 
unreasonable water "subsidy'\ so to spr~c:k. Kindly include analysis ofthis phenomenon in your 
review, 

Sincerely, 

Ann Maurice 

http:etnployi.ng
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ORIGINAL DOCUMENT 
SONOMA COUNTY WATER AGENCY 

(Name: Please Print) NOV 1 5 2010 
Z1oo) Wi //o lAJ Cree_J..J/2-1...CF/45-0-2.1 Fish Habitat Flows and Water Rights Project


EIR Comments (Street Address) 


1) Martini-Lamb 

1) Phelps 2) Barton 3) Jeane 
 ,_]<VJ 11-e v- 1S1fQJ 

(Town) (Zip Code) 

November 15, 2010 
SONOMA COUNTY WATER AGENCY 
ATTN: JESSICA MARTINI-LAMB 
404AVIATIONBLVD. 
SANTA ROSA, CA 95403 

Dear Ms. Martini-Lamb: 

I wish to express my concerns about the FISH HABIT AT FLOWS AND WATER RIGHTS 
PROJECT, or alterations to the State's Decision 1610. My primary concern is with 
changing the minimum flow during normal years from 125 cubic feet per second (cfs) to 
70 cfs in the lower Russian River. I would like to see a broad range of water quality 
issues addressed that would result from diminished flows. Please put my name on your 
notification list for all meetings and document availability related to this project. 

I utilize the Russian River it~ the following way(s): property owner, business owner, 
recreationist and/ or tourist, for artistic expression, for spiritual well being, for exercise 
and personal health, fishing, swimming, and ________________ 

I am concerned about the impacts to water quality from this action including possible 
added pollution from nutrients, regulated and emerging toxins, bacteria, temperature, 
invasive species, blue-green algae, etc. This action will seriously impede my enjoyment 
of the river and I am also concerned about the overall health of the watershed, including 
impacts to other species such as amphibians, sea birds, seals, unlisted fish, etc. 

I am concerned that the Biological Opinion did not address other existing problems in 
the river that harm fish including those of excess sediments, temperature, and bacteria. I 
also wonder if threatened fish species, for which this project is intended, will suffer from 
degraded water quality conditions during transitional months of October and 
November when migration normally begins and degraded conditions have not yet been 
diminished by winter temperatures and flows. Furthermore I wonder about the impacts 
on fish food sources and habitat conditions. (Chinook are in the main stem of the river as 
early as mid-September.) 

I would like to see continued environmental monitoring and analysis, including 
recreational, public health, and economic impacts of the project. Please assure me that 
this EIR will mitigate all potential impacts from this project. 

(ignature) 
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November 15, 2010 
SONOMA COUNTY WATER AGENCY 
ATTN: JESSICA MARTINI-LAMB 
404 AVIATION BLVD. 
SANT A ROSA, CA 95403 

Dear Ms. Martini-Lamb: 

I wish to express my concerns about the FISH HABIT AT FLOWS AND WATER RIGHTS 
PROJECT, or alterations to the State's Decision 1610. My primary concern is with 
changing the minimum flow during normal years from 125 cubic feet per second (cfs) to 
70 cfs in the lower Russian River. I would like to see a broad range of water quality 
issues addressed that would result from diminished flows. Please put my name on your 
notification list for all meetings and document availability related to this project. 

I utilize the Russian River in the following way(s): property owner, business owner, 
recreationist and/ or tourist, for artistic expression, for spiritual well being, for exercise 
and personal health, fishing, swimming, and--------------- 

I am concerned about the impacts to water quality from this action including possible 
added pollution from nutrients, regulated and emerging toxins, bacteria, temperature, 
invasive species, blue-green algae, etc. This action will seriously impede my enjoyment 
of the river and I am also concerned about the overall health of the watershed, including 
impacts to other species such as amphibians, sea birds, seals, unlisted fish, etc. 

I am concerned that the Biological Opinion did not address other existing problems in 
the river that harm fish including those of excess sediments, temperature, and bacteria. I 
also wonder if threatened fish species, for which this project is intended, will suffer from 
degraded water quality conditions during transitional months of October and 
November when migration normally begins and degraded conditions have not yet been 
diminished by winter temperatures and flows. Furthermore I wo~der about the impacts 
on fish food sources and habitat conditions. (Chinook are in the main stem of the river as 
early as mid-September.) 

I would like to see continued environmental monitoring and analysis,, including 
recreational, public health, and economic impacts of the project. Please assure me that 
this EIR will mitigate all potential impacts from this project. 

s~_v . ·... /·J (). . ·... . ·_ /J....· .· ~ icn:/'-
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~ 
~ /s-'jJ7 ~~~~~ 
,L--i~ ~/Ce-- p~~ 
?v7~ &'? -- Bs-s-2 ~-. 



I 
I 

\ 

ORIGINAL DOCUMENT 
SONOMA COUNTY WATER AGENCY She r-c'- \)i0-.2.

(Name: Please Print) 

NOV 1 5 2010 
CF/45-0-2.1 Fish Habitat Flows and Water Rights Project
EIR Comments 

l/ 620 rte· v'.e I 
(Street Address) 

Q_cJ 

1) Martini-Lamb 
1) Phelps 2) Barton 3) Jeane 

"'fP-resfv\ \ \-e_ 
(Town) (Zip Code) 

November 15, 2010 
SONOMACOUNTYWATERAGENCY 
ATTN: JESSICA MARTINI-LAMB 
404 AVIATION BLVD. 
SANT A ROSA, CA 95403 

Dear Ms. Martini-Lamb: 

I wish to express my concerns about the FISH HABITAT FLOWS AND WATER RIGHTS 
PROJECT, or alterations to the State's Decision 1610. My primary concern is with 
changing the minimum flow during normal years from 125 cubic feet per second ( cfs) to 
70 cfs in the lower Russian River. I would like to see a broad range of water quality 
issues ad~ressed that would result from diminished flows. Please put my name on your 
notification list for all meetings and document availability related to this project. 

I utilize the Russian River in the following way(s): property owner, business owner, 
recreationist and/ or tourist, for artistic expression, for spiritual well being, for exercise 
and personal health, fishing, swimming, and---------------

I am concerned about the impacts to water quality from this action including possible 
added pollution from nutrients, regulated and emerging toxins, bacteria, temperature, 
invasive species, blue-green algae, etc. This action will seriously impede my enjoyment 
of the river and I am also concerned about the overall health of the watershed, including 
impacts to other species such as amphibians, sea birds, seals, unlisted fish, etc. 

I am concerned that the Biological Opinion did not address other existing problems in 
the river that harm fish including those of excess sediments, temperature, and bacteria. I 
also wonder if threatened fish species, for which this project is intended, will suffer from 
degraded water quality conditions during transitional months of October and 
November when migration normally begins and degraded conditions have not yet been 
diminished by winter temperatures and flows. Furthermore I wonder about the impacts 
on fish food sources and habitat conditions. (Chinook are in the main stem of the river as 
early as mid-September.) 

I would like to see continued environmental monitoring and analysis, including 
recreational, public health, and economic impacts of the project. Please assure me that 
this EIR will mitigate all potential impacts from this project. , .s;rol~-'-. . lf!@-!rD 



 

 
 

 
 

 
 

 

 
 

  
 

 

 
 

   
   

 
 
   

   

 
  

 
 

 

 

 

 
 

Connie Barton
	

From: victoria wikle [victoriawikle@usa.net] 
Sent: Sunday, November 07, 2010 11:25 AM 
To: Fish Flow 
Subject: NOP for Fish Habitat Flow EIR 

Sonoma County Water Agency 
Attention: Jessica Martini-Lamb, 

I hope to have my comments considered in the preparation of the EIR for the proposed Fish Habitat Flows. 

1)		 I recommend against requesting permanent changes when the BO has not finalized what exactly is 
needed to help the fish. 

2)		 I recommend against requesting permanent changes when the Fish Recovery Plan has not been 

implemented and has yet to result fish recovery. 


3)		 I recommend that the California State Water Resources Board be the lead agency for the preparation of 
this EIR. It is not appropriate for SCWA to be the lead. 

4)		 At the NOP Scoping meeting in Monte Rio the map of put in and take out locations on the lower river 
showed Sportsman Lodge.  This facility is not open to the public and should either be opened to the 
public or taken off your map. 

5)		 I recommend including requirements to alter flows and other actions to eliminate or at least discourage 
Ludwigia and other invasive weed growth in the lower river. Ludwigia is a huge problem in the Laguna 
de Santa Rosa and is on the way to becoming a huge problem in the lower river. Every year new 
patches are established and the existing patches increase in size. Expensive efforts to control this 
invasive weed in the Laguna failed. The plant and other weedy plants thrive on warm nutrient rich slow 
moving water as was the case during recent low flow situations in the lower river, specifically 
downstream from the Guerneville Sewage treatment plan. I recommend that the EIR look carefully at 
the Ludwigia infestation, algae growth and other weed infestations then put in place whatever is 
necessary to stop these weeds from taking over the lower river, actions including but not limited to 
higher summer flows, no winter dumping of nutrients in the river because they seem to collect in the 
sediment at the bottom and planting native shade trees throughout the watershed. 

6)		 I recommend that the EIR address the effects on native and non-native aquatic and riparian vegetation 
for the proposed flows. 

Thank you for taking my comments into consideration. 

Sincerely, 
Victoria Wikle 
PO Box 151 
Villa Grande, CA 95486 
707-865-2474 

1 
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Proposed changes to terms in Sonoma County Water 
Agency water right Permit 12947A 
 

Amended Permit 12947A (Application 12919A), issued on August 30, 2006, shall be amended as follows: 

1. Term 7 is deleted.  

2. Term 8 is amended to read as follows: 

Complete application of the water to the authorized use shall be made by December 31, 2040. 

3. Term 20 is amended to read as follows: 

For the protection of fish and wildlife, and for the maintenance of recreation in the Russian River, 
permittee shall pass through or release from storage at Lake Mendocino sufficient water to 
maintain: 

(A) A continuous streamflow in the East Fork Russian River from Coyote Dam to its confluence 
with the Russian River of 25 cfs (cfs) at all times. 

(B) The following minimum flows in the Russian River between the East Fork Russian River and 
Dry Creek: 

(1) When Flow Schedule 1 applies: 

From January 1 to December 31  105 cfs 

(2) When Flow Schedule 2 applies: 

From May 1 through October 15  85 cfs 
From October 16 through April 30  105 cfs 

(3) When Flow Schedule 3 applies: 

From May 1 through October 15  65 cfs 
From October 16 through April 30  100 cfs 

(4) When Flow Schedule 4 applies: 

From May 1 through October 31  45 cfs 
From November 1 through April 30  70 cfs 

(5) When Flow Schedule 5 applies:  25 cfs 

(C) The following minimum flows in the Russian River between its confluence with Dry Creek and 
the Pacific Ocean to the extent that such flows cannot be met by releases from storage at Lake 
Sonoma under Permit 16596 issued on Application 19351: 

(1) When Flow Schedule 1, 2 or 3 applies: 

70 cfs from May 1 through October 15 
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135 cfs from October 16 through April 30 

(2) When Flow Schedule 4 applies: 

50 cfs from May 1 through October 15 
85 cfs from October 16 through April 30 

(3) When Flow Schedule 5 applies: 35 cfs 

(D) For the purposes of determining the applicable Flow Schedule number for each month, the 
following definitions and rules shall apply: 

(1) To determine the appropriate Inflow Condition under the following paragraphs, the cumulative 
inflow into Lake Mendocino first must be calculated.  Cumulative inflow into Lake Mendocino shall 
be calculated as the daily accumulation beginning on October 1 of the sum for each day of the 
releases from Lake Mendocino, increases in storage in Lake Mendocino and evaporation from 
Lake Mendocino that occurred on that day.  Under certain circumstances, the calculation of 
cumulative inflow shall be adjusted on January 1, February 1 or March 1 of each year.  Such 
adjustments shall be made if the calculated cumulative inflow into Lake Mendocino exceeds the 
Cumulative Inflow Limit value listed below for the applicable date: 

January 1: 22,100 acre-feet  
February 1: 37,500 acre-feet  
March 1: 54,500 acre-feet  

If any such exceedance occurs, then cumulative inflow into Lake Mendocino for that date that is 
used to determine the appropriate Inflow Condition number shall be set to equal for the 
Cumulative Inflow Limit value listed above for that date.  

(2) Inflow Condition 2 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 3: 

22,100 acre-feet as of January 1 
37,500 acre-feet as of February 1 
54,500 acre-feet as of March 1 
64,100 acre-feet as of April 1 
73,200 acre-feet as of May 1 
80,600 acre-feet as of June 1 
87,100 acre-feet as of July 1 
93,500 acre-feet as of August 1 
99,800 acre-feet as of September 1 
105,000 acre-feet as of October 1 

(3) Inflow Condition 3 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 4: 

13,000 acre-feet as of January 1 
24,900 acre-feet as of February 1 
42,100 acre-feet as of March 1 
56,400 acre-feet as of April 1 
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63,200 acre-feet as of May 1 
70,200 acre-feet as of June 1 
74,600 acre-feet as of July 1 
79,400 acre-feet as of August 1 
82,600 acre-feet as of September 1 
86,700 acre-feet as of October 1 

(4) Inflow Condition 4 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 5: 

10,800 acre-feet as of January 1 
18,000 acre-feet as of February 1 
31,900 acre-feet as of March 1 
50,200 acre-feet as of April 1 
55,700 acre-feet as of May 1 
62,200 acre-feet as of June 1 
66,600 acre-feet as of July 1 
70,700 acre-feet as of August 1 
74,900 acre-feet as of September 1 
78,600 acre-feet as of October 1 

(5) Inflow Condition 5 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month: 

10,500 acre-feet as of January 1 
13,700 acre-feet as of February 1 
19,500 acre-feet as of March 1 
23,900 acre-feet as of April 1 
32,700 acre-feet as of May 1 
37,700 acre-feet as of June 1 
40,000 acre-feet as of July 1 
42,000 acre-feet as of August 1 
44,000 acre-feet as of September 1 
44,000 acre-feet as of October 1 

(6) Inflow Condition 1 exists whenever Inflow Condition 2, 3, 4 or 5 does not exist. 

(7) The Inflow Condition number shall be determined on the first day of each month from January 
through October. The Inflow Condition number for November and December shall be the same as 
the Inflow Condition number for the preceding October. (7) Cumulative inflow to Lake Mendocino 
is the calculated algebraic sum of releases from Lake Mendocino, increases in the storage in 
Lake Mendocino, and evaporation from Lake Mendocino. 

(8) Storage Condition 2 exists when water in storage in Lake Mendocino is less than the following 
amount for the applicable month and greater than the applicable amount for Storage Condition 3: 

78,900 acre-feet on June 1 
76,100 acre-feet on July 1 
70,400 acre-feet on August 1 
64,600 acre-feet on September 1 
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58,500 acre-feet on November 1 
54,500 acre-feet on October 1 
54,400 acre-feet on December 1 

(9) Storage Condition 3 exists when water in storage in Lake Mendocino is less than the following 
amount for the applicable month and greater than the applicable amount for Storage Condition 4: 

73,500 acre-feet on June 1 
70,700 acre-feet on July 1 
65,100 acre-feet on August 1 
60,200 acre-feet on September 1 
54,200 acre-feet on October 1 
50,000 acre-feet on November 1 
51,550 acre-feet on December 1 

(10) Storage Condition 4 exists when water in storage in Lake Mendocino is less than the 
following amount for the applicable month and greater than the applicable amount for Storage 
Condition 5: 

70,000 acre-feet on June 1 
66,800 acre-feet on July 1 
61,200 acre-feet on August 1 
55,500 acre-feet on September 1 
49,100 acre-feet on October 1 
45,700 acre-feet on November 1 
45,600 acre-feet on December 1 

(11) Storage Condition 5 exists when water in storage in Lake Mendocino is less than the 
following amount for the applicable month: 

67,100 acre-feet on June 1 
62,800 acre-feet on July 1 
57,000 acre-feet on August 1 
50,600 acre-feet on September 1 
45,700 acre-feet on October 1 
40,800 acre-feet on November 1 
41,700 acre-feet on December 1 

(12)  Storage Condition 1 exists whenever Storage Condition 2, 3, 4 or 5 does not exist. 

(13) Water in Lake Mendocino storage is the calculated total volume of water in storage below 
elevation 749.0 feet in Lake Mendocino, including dead storage. This elevation refers to the 
National Geodetic Vertical Datum of 1929. The calculation of the amount of water in Lake 
Mendocino storage shall use the most recent reservoir volume survey made by the U. S. 
Geological Survey, U. S. Army Corps of Engineers, or other responsible agency. 

(14) The Storage Condition number for each month during January through May shall be the 
same as the Inflow Condition number for the same month and that number shall be used to set 
the applicable Flow Schedule number. 
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(15) The Storage Condition number for June through December shall be determined on the first 
day of each of those months. 

(16) For June through September, if the Storage Condition number is greater than the Inflow 
Condition number for the same month, then the applicable Flow Schedule number shall be set 
equal to the Inflow Condition number plus one; otherwise, the applicable Flow Schedule number 
shall be set equal to the Inflow Condition number. 

(17) For October through December, if the Storage Condition number is greater than Inflow 
Condition number, then the applicable Flow Schedule number shall be set equal to the Storage 
Condition number for that month, but no greater than the Flow Schedule number for the previous 
month plus one; otherwise, the applicable Flow Schedule number shall be set equal to the Inflow 
Condition number. 
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Proposed changes to terms in Sonoma County Water 
Agency water right Permit 12949 
 

Amended Permit 12949 (Application 15736), issued on August 30, 2006, shall be amended as follows: 

1. Term 7 is deleted.  

2. Term 8 is amended to read as follows: 

Complete application of the water to the authorized use shall be made by December 31, 2040. 

3. Term 17 is amended to read as follows: 

For the protection of fish and wildlife in the Russian River and for the maintenance of recreation in 
the Russian River, permittee shall allow sufficient water to bypass the points of diversion to 
maintain: 

(A) the following minimum flows to the Pacific Ocean: 

(1) When Flow Schedule 1, 2 or 3 applies: 

70 cfs* from May 1 through October 15 
135 cfs from October 16 through April 30 

 
(2)  When Flow Schedule 4 applies: 

50 cfs from May 1 through October 15 
85 fs from October 16 through April 30 

 
(3) When Flow Schedule 5 applies:  35 cfs 

*cubic feet per second 

(B) For the purposes of the requirements in this term, the following definitions and rules shall 
apply: 

(1) To determine the appropriate Inflow Condition under the following paragraphs, the cumulative 
inflow into Lake Mendocino first must be calculated.  Cumulative inflow into Lake Mendocino shall 
be calculated as the daily accumulation beginning on October 1 of the sum for each day of the 
releases from Lake Mendocino, increases in storage in Lake Mendocino and evaporation from 
Lake Mendocino that occurred on that day.  Under certain circumstances, the calculation of 
cumulative inflow shall be adjusted on January 1, February 1 or March 1 of each year.  Such 
adjustments shall be made if the calculated cumulative inflow into Lake Mendocino exceeds the 
Cumulative Inflow Limit value listed below for the applicable date: 

January 1: 22,100 acre-feet  
February 1: 37,500 acre-feet  
March 1: 54,500 acre-feet  
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If any such exceedance occurs, then cumulative inflow into Lake Mendocino for that date that is 
used to determine the appropriate Inflow Condition number shall be set to equal for the 
Cumulative Inflow Limit value listed above for that date.  

(2) Inflow Condition 2 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 3: 

22,100 acre-feet as of January 1 
37,500 acre-feet as of February 1 
54,500 acre-feet as of March 1 
64,100 acre-feet as of April 1 
73,200 acre-feet as of May 1 
80,600 acre-feet as of June 1 
87,100 acre-feet as of July 1 
93,500 acre-feet as of August 1 
99,800 acre-feet as of September 1 
105,000 acre-feet as of October 1 

(3) Inflow Condition 3 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 4: 

13,000 acre-feet as of January 1 
24,900 acre-feet as of February 1 
42,100 acre-feet as of March 1 
56,400 acre-feet as of April 1 
63,200 acre-feet as of May 1 
70,200 acre-feet as of June 1 
74,600 acre-feet as of July 1 
79,400 acre-feet as of August 1 
82,600 acre-feet as of September 1 
86,700 acre-feet as of October 1 

(4) Inflow Condition 4 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 5: 

10,800 acre-feet as of January 1 
18,000 acre-feet as of February 1 
31,900 acre-feet as of March 1 
50,200 acre-feet as of April 1 
55,700 acre-feet as of May 1 
62,200 acre-feet as of June 1 
66,600 acre-feet as of July 1 
70,700 acre-feet as of August 1 
74,900 acre-feet as of September 1 
78,600 acre-feet as of October 1 
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(5) Inflow Condition 5 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month: 

10,500 acre-feet as of January 1 
13,700 acre-feet as of February 1 
19,500 acre-feet as of March 1 
23,900 acre-feet as of April 1 
32,700 acre-feet as of May 1 
37,700 acre-feet as of June 1 
40,000 acre-feet as of July 1 
42,000 acre-feet as of August 1 
44,000 acre-feet as of September 1 
44,000 acre-feet as of October 1 

(6) Inflow Condition 1 exists whenever Inflow Condition 2, 3, 4 or 5 does not exist. 

(7) The Inflow Condition number for November and December shall be the same as the Inflow 
Condition number for the preceding October.  

(8) Cumulative inflow to Lake Mendocino is the calculated algebraic sum of releases from Lake 
Mendocino, increases in the storage in Lake Mendocino, and evaporation from Lake Mendocino. 

(9) The Flow Schedule number for each month shall equal the Inflow Condition number for the 
same month. 
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Proposed changes to terms in Sonoma County Water 
Agency water right Permit 12950 
 

Amended Permit 12950 (Application 15737), issued on August 30, 2006, shall be amended as follows: 

1. Term 7 is deleted.  

1. Term 8 is amended to read as follows: 

Complete application of the water to the authorized use shall be made by December 31, 2040. 

2. Term 17 is amended to read as follows: 

For the protection of fish and wildlife in the Russian River and for the maintenance of recreation in 
the Russian River, permittee shall allow sufficient water to bypass the points of diversion to 
maintain: 

(A) the following minimum flows from the confluence of Dry Creek to the Pacific Ocean: 

(1) When Flow Schedule 1, 2 or 3 applies: 

70 cfs* from May 1 through October 15 
135 cfs from October 16 through April 30 

(2) When Flow Schedule 4 applies: 

50 cfs from May 1 through October 15 
85 cfs from October 16 through April 30 

(3) When Flow Schedule 5 applies:  35 cfs 

*cubic feet per second 

(B) For the purposes of the requirements in this term, the following definitions and rules shall 
apply: 

(1) To determine the appropriate Inflow Condition under the following paragraphs, the cumulative 
inflow into Lake Mendocino first must be calculated.  Cumulative inflow into Lake Mendocino shall 
be calculated as the daily accumulation beginning on October 1 of the sum for each day of the 
releases from Lake Mendocino, increases in storage in Lake Mendocino and evaporation from 
Lake Mendocino that occurred on that day.  Under certain circumstances, the calculation of 
cumulative inflow shall be adjusted on January 1, February 1 or March 1 of each year.  Such 
adjustments shall be made if the calculated cumulative inflow into Lake Mendocino exceeds the 
Cumulative Inflow Limit value listed below for the applicable date: 

January 1: 22,100 acre-feet  
February 1: 37,500 acre-feet  
March 1: 54,500 acre-feet  
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If any such exceedance occurs, then cumulative inflow into Lake Mendocino for that date that is 
used to determine the appropriate Inflow Condition number shall be set to equal for the 
Cumulative Inflow Limit value listed above for that date.  

(2) Inflow Condition 2 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 3: 

22,100 acre-feet as of January 1 
37,500 acre-feet as of February 1 
54,500 acre-feet as of March 1 
64,100 acre-feet as of April 1 
73,200 acre-feet as of May 1 
80,600 acre-feet as of June 1 
87,100 acre-feet as of July 1 
93,500 acre-feet as of August 1 
99,800 acre-feet as of September 1 
105,000 acre-feet as of October 1 

(3) Inflow Condition 3 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 4: 

13,000 acre-feet as of January 1 
24,900 acre-feet as of February 1 
42,100 acre-feet as of March 1 
56,400 acre-feet as of April 1 
63,200 acre-feet as of May 1 
70,200 acre-feet as of June 1 
74,600 acre-feet as of July 1 
79,400 acre-feet as of August 1 
82,600 acre-feet as of September 1 
86,700 acre-feet as of October 1 

(4) Inflow Condition 4 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 5: 

10,800 acre-feet as of January 1 
18,000 acre-feet as of February 1 
31,900 acre-feet as of March 1 
50,200 acre-feet as of April 1 
55,700 acre-feet as of May 1 
62,200 acre-feet as of June 1 
66,600 acre-feet as of July 1 
70,700 acre-feet as of August 1 
74,900 acre-feet as of September 1 
78,600 acre-feet as of October 1 
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(5) Inflow Condition 5 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month: 

10,500 acre-feet as of January 1 
13,700 acre-feet as of February 1 
19,500 acre-feet as of March 1 
23,900 acre-feet as of April 1 
32,700 acre-feet as of May 1 
37,700 acre-feet as of June 1 
40,000 acre-feet as of July 1 
42,000 acre-feet as of August 1 
44,000 acre-feet as of September 1 
44,000 acre-feet as of October 1 

(6) Inflow Condition 1 exists whenever Inflow Condition 2, 3, 4 or 5 does not exist. 

(7) The Inflow Condition number for November and December shall be the same as the Inflow 
Condition number for the preceding October.  

(8) Cumulative inflow to Lake Mendocino is the calculated algebraic sum of releases from Lake 
Mendocino, increases in the storage in Lake Mendocino, and evaporation from Lake Mendocino. 

(9) The Flow Schedule number for each month shall equal the Inflow Condition number for the 
same month. 
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Proposed changes to terms in Sonoma County Water 
Agency water right Permit 16596 
 

Amended Permit 16596 (Application 19351), issued on August 30, 2006, shall be amended as follows: 

1. Term 7 is deleted.  

2. Term 8 is amended to read as follows: 

Complete application of the water to the authorized use shall be made by December 31, 2040. 

3. Term 13 is amended to as follows: 

For the protection of fish and wildlife in Dry Creek and the Russian River and for the maintenance 
of recreation in the Russian River, permittee shall pass through or release from storage at Lake 
Sonoma sufficient water to maintain: 

(A) The following minimum flows in Dry Creek between Warm Springs Dam and its confluence 
with the Russian River: 

(1) When Flow Schedule 1 or 2 applies: 

75 cfs* from January 1 through April 30 
50 cfs from May 1 through October 15 
105 cfs from October 16 through December 31 

(2) When Flow Schedule 3, 4, or 5 applies: 

50 cfs from April 1 through October 15 
75 cfs from November 1 through March 31 

* cubic feet per second 

(B) The following minimum flows in the Russian River between its confluence with Dry Creek and 
the Pacific Ocean, unless the water level in Lake Sonoma is below elevation 292.0 feet with 
reference to the National Geodetic Vertical Datum of 1929, or unless prohibited by the United 
States Government: 

(3) When Flow Schedule 1, 2 or 3 applies: 

70 cfs from May 1 through October 15 
135 cfs from October 16 through April 30 

(4) When Flow Schedule 4 applies: 

50 cfs from May 1 through October 15 
85 cfs from October 16 through April 30 

(5) When Flow Schedule 5 applies:  35 cfs 

For the purposes of the requirements in this term, the following definitions and rules shall apply: 
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(1) To determine the appropriate Inflow Condition under the following paragraphs, the cumulative 
inflow into Lake Mendocino first must be calculated.  Cumulative inflow into Lake Mendocino shall 
be calculated as the daily accumulation beginning on October 1 of the sum for each day of the 
releases from Lake Mendocino, increases in storage in Lake Mendocino and evaporation from 
Lake Mendocino that occurred on that day.  Under certain circumstances, the calculation of 
cumulative inflow shall be adjusted on January 1, February 1 or March 1 of each year.  Such 
adjustments shall be made if the calculated cumulative inflow into Lake Mendocino exceeds the 
Cumulative Inflow Limit value listed below for the applicable date: 

January 1: 22,100 acre-feet  
February 1: 37,500 acre-feet  
March 1: 54,500 acre-feet  

If any such exceedance occurs, then cumulative inflow into Lake Mendocino for that date that is 
used to determine the appropriate Inflow Condition number shall be set to equal for the 
Cumulative Inflow Limit value listed above for that date.  

(2) Inflow Condition 2 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 3: 

22,100 acre-feet as of January 1 
37,500 acre-feet as of February 1 
54,500 acre-feet as of March 1 
64,100 acre-feet as of April 1 
73,200 acre-feet as of May 1 
80,600 acre-feet as of June 1 
87,100 acre-feet as of July 1 
93,500 acre-feet as of August 1 
99,800 acre-feet as of September 1 
105,000 acre-feet as of October 1 

(3) Inflow Condition 3 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 4: 

13,000 acre-feet as of January 1 
24,900 acre-feet as of February 1 
42,100 acre-feet as of March 1 
56,400 acre-feet as of April 1 
63,200 acre-feet as of May 1 
70,200 acre-feet as of June 1 
74,600 acre-feet as of July 1 
79,400 acre-feet as of August 1 
82,600 acre-feet as of September 1 
86,700 acre-feet as of October 1 

(4) Inflow Condition 4 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than than the following amount for the applicable month and greater than the 
applicable amount for Inflow Condition 5: 
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10,800 acre-feet as of January 1 
18,000 acre-feet as of February 1 
31,900 acre-feet as of March 1 
50,200 acre-feet as of April 1 
55,700 acre-feet as of May 1 
62,200 acre-feet as of June 1 
66,600 acre-feet as of July 1 
70,700 acre-feet as of August 1 
74,900 acre-feet as of September 1 
78,600 acre-feet as of October 1 

(5) Inflow Condition 5 exists when cumulative inflow to Lake Mendocino beginning on October 1 
of each year is less than than the following amount for the applicable month: 

10,500 acre-feet as of January 1 
13,700 acre-feet as of February 1 
19,500 acre-feet as of March 1 
23,900 acre-feet as of April 1 
32,700 acre-feet as of May 1 
37,700 acre-feet as of June 1 
40,000 acre-feet as of July 1 
42,000 acre-feet as of August 1 
44,000 acre-feet as of September 1 
44,000 acre-feet as of October 1 

(6) Inflow Condition 1 exists whenever Inflow Condition 2, 3, 4 or 5 does not exist. 

(7) The Inflow Condition number for November and December shall be the same as the Inflow 
Condition number for the preceding October.  

(8) Cumulative inflow to Lake Mendocino is the calculated algebraic sum of releases from Lake 
Mendocino, increases in the storage in Lake Mendocino, and evaporation from Lake Mendocino. 

(9) The Flow Schedule number for each month shall equal the Inflow Condition number for the 
same month. 
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Introduction 

On April 6, 2009, the State Water Resources Control Board (State Water Board) approved the Sonoma 
County Water Agency’s (SCWA) petition requesting approval of a Temporary Urgency Change (TUC) 
to allow temporary reductions to the Russian River instream flow requirements. The TUC request was 
made to prevent depletion of storage in Lake Mendocino which would severely impact threatened or 
endangered Russian River fish species, create serious water supply impacts in Mendocino County and in 
Sonoma County’s Alexander Valley, and harm Lake Mendocino and Russian River recreation.  The 
TUC order allowed for “dry” year flow conditions and required SCWA to reduce diversions from the 
Russian River by 25 percent through October 2, 2009. 

Instream flows in the Russian River under the TUC were allowed from July 1, 2009 to October 2, 2009, 
to drop to as low as 25 cubic feet per second (cfs) in the Upper Russian River (from the confluence with 
the East Fork of the Russian River to its confluence with Dry Creek) and down to 35 cfs in the Lower 
Russian River (from its confluence with Dry Creek to the Pacific Ocean). In comparison, under normal 
water supply conditions, minimum instream flows in these reaches at the same time of the year range 
from 150-185 cfs for the Upper Russian River and 125 cfs for the Lower Russian River. 

Under the TUC, the SCWA was required to undertake a variety of fisheries, water temperature, and 
water quality monitoring to assess potential impacts that may occur as a result of implementing the 
TUC. An assessment of impacts to recreation activities in the Russian River was not a required 
monitoring element of the TUC; however, the SCWA recognizes that the Russian River is heavily 
utilized as a recreation resource and voluntarily undertook an assessment of how the lower flows under 
the TUC may have impacted the ability of people to utilize the Russian River for recreational activities. 
SCWA staff took before and after measurements at various riffle points between Rio Linda 
(approximately 5 river miles upstream of Healdsburg Memorial Beach) and Casini Ranch 
(approximately 3 river miles downstream of Monte Rio) to compare water depth changes between the 
higher Russian River flows in June of 2009 with the lower flows that occurred under the TUC between 
July and October 2009. 

Study Methods 
The Russian River and surrounding areas are utilized for a wide variety of different recreation activities 
(fishing, swimming, boating, camping, bird watching, etc.). However, when considering potential 
recreational impacts related to changes in flow during the summer months, boating is the primary 
recreational activity with the highest exposure for being impacted by lower flows. Boating in the 
Russian River typically consists of the use of canoes or kayaks, although there is also a limited amount 
of motorized boat traffic.  Many people bring their own boats to the Russian River, but there are also 
several commercial canoe/kayak operators that require flow in the Russian River to operate their 
businesses. Boating typically consists of putting a canoe or kayak into the river at some point and 
floating with the flow of the river to some downstream exit point. A reduction in river flow has the 
potential to significantly impact the ability for people to be able to float down the river. 

Outreach 
On May 22, 2009, Ann Dubay (SCWA Public Information Officer), met with Don McEnhill (Russian 
River Keeper) regarding the recreation concerns and the scope of the recreation assessment that was to 
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be conducted by the SCWA. SCWA staff met on June 9, 2009 at the Monte Rio Community Center 
with representatives of recreation companies/advocates to discuss the purpose and scope of the 
recreation assessment.  The following people were in attendance at the June 9, 2009 meeting: 

• Ron Moore, Monte Rio Parks & Recreation District and Rio Villa 
• Roberta Pollard, Monte Rio Parks & Recreation District 
• Suzi Sheffert, Monte Rio Parks & Recreation District 
• Linda Burke, Burke’s Canoes 
• Don McEnhill, Russian Riverkeeper 
• Brenda Adelman, RR Watershed Protection Committee 
• Laura Wilson, Johnson’s Beach 
• Lollie Mercer, River’s Edge 
• Suki Waters, Water Treks 
• Larry Laba, Soar Russian River Adventures 
• Royce Brooks, Oddfellow’s Recreation Park 
• Paul Casini, Casini Ranch 
• Mike ?, Casini Ranch 
• Jim Tyler, Sonoma County Environmental Health 
• David Manning, SCWA 
• Jessica Martini-Lamb, SCWA 
• David Cuneo, SCWA 
• Ann DuBay, SCWA 

Based on input and feedback from the June 9, 2009 meeting, SCWA staff decided to include the 
Guerneville-Casini Ranch reach in the recreation assessment. 
SCWA staff offered to provide the dates, locations, and times of scheduled floats for the recreation 
assessment and invited any interested representatives of recreation companies/advocate groups to 
attend.1 

In addition to SCWA’s scheduled floats collecting data for the recreation assessment, Linda Burke and 
Don McEnhill organized two floats for policymakers to see what the Russian River looks like at 
different flow conditions.  These floats occurred on June 29, 2009 and on September 8, 2009 and went 
from the Burke’s Canoes put-in location near Mirabel to their take-out location just upstream of 
Guerneville. Agency staff, the Board of Supervisors, and representatives from local elected official’s 
offices were invited to attend these floats. 

The following people attended the June 29, 2009 float: 

• Efren Carrillo, Sonoma County Supervisor, 5th District 
• Jazmin Rodriguez, California State Senator Pat Wiggins’ office 
• Ed Sheffield, California Assemblywoman Noreen Evans’ office 
• Linda Burke, Burke’s Canoes 
• Don McEnhill, Russian Riverkeeper 
• Grant Davis, SCWA 

1 Larry Laba from SOAR Russian River Adventures accompanied SCWA staff on their June 27, 2009 float from Healdsburg 
Memorial Beach to Wohler. 
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• Pam Jeane, SCWA 
• Jessica Martini-Lamb, SCWA 
• Dave Cuneo, SCWA 
• Justin Smith, SCWA 
• Marc Bautista, SCWA 
• Ann DuBay, SCWA 

The following people attended the September 8, 2009 float: 

• Efren Carrillo, Sonoma County Supervisor, 5th District 
• Don McEnhill, Russian Riverkeeper 
• Ed Sheffield, California Assemblywoman Noreen Evan’s office 
• Laura Robinson, California Senator Patricia Wiggins’ 
• Fred Euphrat, California State Senator Pat Wiggins’ office 
• Grant Davis, SCWA 
• Mike Thompson, SCWA 
• Dave Manning, SCWA 
• Brad Sherwood, SCWA 
• Dave Cuneo. SCWA 
• Marc Bautista, SCWA 
• Ann DuBay, SCWA 
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Photos from June 29, 2009 float with Don McEnhill and Burke’s Canoes 


June 29, 2009. Burke’s Canoe Put-In 


June 29, 2009. Discussing one of the riffle areas measured as part of the Recreation Assessment. 
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June 29, 2009. Discussing one of the riffle areas measured as part of the Recreation Assessment. 


June 29, 2009. Coming into Summerhome Park Beach 
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June 29, 2009. Summerhome Park Beach 


June 29, 2009. Summerhome Park Beach 
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June 29, 2009. Summerhome Park Beach 
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Photos from September 8, 2009 float with Don McEnhill and Burke’s Canoes 


September 8, 2009. Burke’s Canoe Put-In 


September 8.  Discussing one of the riffle areas measured as part of the Recreation Assessment. 
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September 8.  Discussing one of the riffle areas measured as part of the Recreation Assessment. 


September 8.  Russian River near Odd Fellows Park. 
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Recreation Assessment Participants 
Field work for the data collection for the recreation assessment was conducted by: 
• David Cuneo, SCWA 
• Justin Smith, SCWA 
• Nathan Goddard, SCWA 
• Andrew Moratto, SCWA 
• Larry Laba, SOAR Russian River Adventures 

Study Area and Survey Protocol 
On June 1st, 2009, David Cuneo and Justin Smith with the SCWA went on a preliminary float from the 
Alexander Valley Road Bridge in Jimtown down to Healsdburg Memorial Beach.  This reach of the 
river is approximately 12 river miles in length. Based on the time required for this preliminary float, it 
was determined that collecting data along river reaches 5 to 10 miles in length would be more 
reasonable to cover in one day. For the Recreation Assessment, the river was divided up into the 
following reaches: 

• Rio Linda to Healdsburg Memorial Beach (4.85 river miles) 
• Healdsburg Memorial Beach to Wohler (8 river miles) 
• Wohler to Johnson’s Beach, Guerneville (9.30 river miles) 
• Johnson’s Beach, Guerneville to Casini Ranch (8 river miles) 

The following figures show the locations of the riffles measured for each of these reaches. 

Figure 1. Rio Linda to Healdsburg Memorial Beach (points 082, 090, and 093 shown are GPS 
waypoint labels for three riffles measured within this reach) 
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Figure 2. Healdsburg Memorial Beach to Wohler (points 097, 100, 107, and 111 shown are GPS 

waypoint labels for four riffles measured within this reach) 


Figure 3. Wohler to Johnson’s Beach, Guerneville points 115, 119, and 124 shown are GPS 
waypoint labels for three riffles measured within this reach) 
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Figure 4. Johnson’s Beach, Guerneville to Casini Ranch (points 155 and 160 shown are GPS 
waypoint labels for two riffles measured within this reach) 

One concern that SCWA staff heard during the meeting on June 9, 2009 (at the Monte Rio Community 
Center with representatives of recreation companies/advocates) was that it was necessary for SCWA to 
use the same types of boats that are most commonly utilized by the commercial recreation operators.  
Using these craft would allow SCWA to observe potential flow change effects in a similar manner as the 
recreational boaters. Lollie Mercer (River’s Edge Kayak and Canoe Trips) and Laura Wilson 
(Johnson’s Beach) both provided aluminum canoes for SCWA staff to use for collecting data for the 
recreation assessment.  SCWA staff also used hard-sided kayaks for floating the different reaches. 
Generally, with either the aluminum canoes or hard-sided kayaks, these boats would start coming into 
contact with the river bottom at water depths of 0.6 to 0.7 feet (7 to to 8 inches). These boats would 
generally strongly scrape bottom and get stuck at water depths below 0.5 feet (6 inches). 

SCWA staff utilized the following protocol for data collection for the recreation assessment: 

•	 Measure the first 3 riffles in a reach that are shallow enough that a canoe would have trouble 
crossing. Use a GPS to take a waypoint at each riffle.  If time allows, additional riffles, if 
encountered, can be measured. 

•	 Identify where in the channel, if possible, the thalweg (deepest flow line) through the riffle is 
located. Measure the length of the riffle along this thalweg line to the nearest foot.  If the riffle is 
greater then 400 feet long take a 200 foot long representative sample of the riffle. 

•	 Longitudinal profile measurements (depth measurements along the thalweg) 

o	 Divide the length of the riffle into 20 parts. On the data sheet note the length where each 
depth measurement will be taken. The zero point for the length of the longitudinal 
profile is at the upstream end of the riffle. 
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o	 Starting at the top of the riffle Take a depth measurement at each of the 20 sections 
following the best path a boat could navigate. This is generally the thalweg. However if 
the thalweg goes under trees then stretch the tape over the best path a boat could travel.  
If the depth of the riffle is uniform, run the tape down the center of the wetted width. 
Make a note on the longitudinal profile portion of the data sheet where the 25%, 50%, 
and 75% transects are located. 

o	 Take a photograph of the longitudinal profile while standing at the upstream end of the 
riffle and facing downstream. 

•	 Cross-Section measurements 
o	 Divide the length of the riffle into 4 parts and make a cross-section at 25%, 50%, and 

75% downstream from the top of the riffle. 
o	 Flag each of the cross-section locations with surveyors’ tape. On the surveyors’ tape 

write “Rec. survey”, the date, the riffle number, and the cross-section number.  Number 
the riffles starting from the top of the reach and work down stream (i.e. the first riffle 
measured in that reach would be riffle #1 and the next riffle measured downstream of 
riffle #1 would be riffle #2). Number the cross-sections starting at the top of the riffle 
and work down stream (25% cross-section would be labeled “T-1” for transect number 
one). Mark each cross-section by hanging the labeled surveyors’ tape from a tree branch 
in a location that accurately marks the cross-section, can be seen by SCWA staff, and is 
difficult for the general public to remove. 

o	 Take a photograph facing across the river at each transect.  Take all photographs from the 
river right bank. If it is not possible to take the photographs from the river right bank 
then make a note on the data sheet that the photos were taken from the river left bank. 
This will allow us to take a multiple photos from the same location as the flows change 
during the summer and visually track these changes. 

o	 Stretch a measuring tape across the wetted width at each cross-section location.  The zero 
reading for length for each cross-section should start at the river right bank and the tape 
should be stretched to the river left bank. Take the first depth measurement at 3 feet and 
take depth reading every 3 feet until the opposite bank is reached.  Record all depths to 
the nearest 1/10 of a foot. Record the wetted width to the nearest foot.  Make a note on 
each cross-section where the longitudinal profile intersected that cross-section. 

•	 General comments 
o	 Make a note of anything related to recreation that occurs in the riffle that was just 

measured. For example this could be downed trees or large boulders that are difficult to 
navigate around, it could be that 3 canoes and a kayak pass over the riffle without the 
paddlers having to getting out of the boat, or it could be that 2 canoes capsize in the riffle. 

o	 Note general observations regarding other recreational activities or potential impacts to 
recreational activities (rope swings, popular swimming locations, algae blooms, etc.). 

Study Results 

For the high flow period (measurements taken June 16-19, 2009), SCWA staff took measurements at a 
total of 10 riffle sites in the study area. At each riffle site, measurements of the longitudinal profile and 
three cross-section transects were taken. SCWA staff then returned to these same 10 riffle sites at a 
lower flow (July 28 and 29 and August 3 and 4, 2009) and again took measurements of the longitudinal 
profile and three cross-sections at each riffle.  SCWA staff also took measurements of two additional 
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riffle sites during the lower flow measurement period. Earlier measurements at these two sites weren’t 
taken because it was not evident at the time that these sites would be riffle areas.2 

The results of this data collection effort are summarized below in Tables 1 through 8. For these tables, 
the average depths along the longitudinal profile and each transect is provided. Please refer to Appendix 
A for a more detailed compilation of the data collection results. 

For the Rio Linda to Healdsburg Memorial Beach reach (Tables 1 and 2), the changes in wetted widths 
at each of the cross-section transects ranged from increasing in width by 3 feet to decreasing in width by 
almost 50 feet.  The change in average cross-section depths measured for this reach was generally a 
decrease in water depth of approximately 0.2 to 0.4 feet (2 to 5 inches). The change in average 
longitudinal profile depths measured for this reach ranged from an increase in water depth of 0.1 feet (1 
inch) to a decrease of 0.4 feet (5 inches).  

For the Healdsburg Memorial Beach to Wohler reach (Tables 3 and 4), the changes in wetted widths at 
each of the cross-section transects ranged from increasing in width by 3 feet to decreasing in width by a 
little over 80 feet. The change in average depths measured for this reach was generally a decrease in 
water depth of approximately 0.3 feet (4 inches). The change in average longitudinal profile depths 
measured for this reach ranged from a decrease in water depth of 0.3 to 0.6 feet (4 to 7 inches).  

For the Wohler to Johnson’s Beach (Guerneville) reach (Tables 5 and 6), none of the measurements for 
wetted width decreased within this reach. The wetted width measurements at each of the cross-section 
transects ranged from increasing in width from 3 feet up to 57 feet. Although the wetted width 
measurements for this reach increased, the average depths measured for this reach generally decreased 
by approximately 0.3 to 0.4 feet (4 to 5 inches). The change in average longitudinal profile depths 
measured for this reach ranged from a decrease in water depth of 0.1 to 0.4 feet (1 to 5 inches). 

For the Johnson’s Beach (Guerneville) to Casini Ranch reach (Tables 7 and 8), no measurements were 
taken during the June float because SCWA staff did not encounter any areas within this reach that could 
be characterized as riffles. At the time of the June float, the entire area of this reach from Johnson’s 
Beach to Vacation Beach was impounded due to the presence of the Vacation Beach summer dam.  In 
addition, at the time of the June float, the area between Vacation Beach and Casini Ranch was 
impounded (at least 1 foot or deeper) due to an extended closure of the sandbar at the mouth of the 
Russian River at Jenner. During the July/August float, the area upstream of Vacation Beach was still 
impounded; however, the sandbar at the mouth of the river was open and the area downstream of 
Vacation Beach was no longer significantly pooled. SCWA staff took measurements at two riffle points 
that were now evident during the July/August float through this reach with the average cross-section 
depths ranging from 0.3 to 0.8 feet (4 to 10 inches) and the average longitudinal depth ranging from 0.7 
to 1.2 feet (8 to 14 inches). 

2 This was primarily due to the fact that the sandbar at the mouth of the Russian River at Jenner was closed at the time of the 
June float which resulted in deeper water depths in this location. 
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Date of Float June 16, 2009 August 4, 2009 Change 
 Flow (cfs)   

 RR at Digger Bend 142 76 -66 
 RR at Healdsburg 145 69 -76 
 RR near Guerneville 196 71 -125 
Riffle 1 (feet)   
 Longitudinal Profile   
 Length 140 120 -20 
 Average Depth 1.7 1.3 -0.4 
 Shallowest Point 1.4 1.2 -0.2 
 Deepest Point 2.3 1.5 -0.8 
Riffle 2 (feet)   
 Longitudinal Profile   
 Length 160 200 40 
 Average Depth 1.6 1.7 0.1 
 Shallowest Point 1.0 1.1 0.1 
 Deepest Point 2.7 2.5 -0.2 
Riffle 3 (feet)   
 Longitudinal Profile   
 Length 400 300 -100 
 Average Depth 1.1 1.0 -0.1 
 Shallowest Point 0.8 0.6 -0.2 
 Deepest Point 1.5 1.3 -0.2 

 

 
 

 
 

 
 

 

 

Table 1. Rio Linda to Healdsburg Memorial Beach – Longitudinal Profile 
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Date of Float June 16, 2009 August 4, 2009 Change 

 Flow (cfs)   
 RR at Digger Bend 142 76 -66 
 RR at Healdsburg 145 69 -76 
 RR near Guerneville 196 71 -125 
Riffle 1 (feet)   
 Transect T1   
 Width 84 84 0 
 Average Depth 1.0 0.7 -0.3 
 Transect T2   
 Width 87 90 3 
 Average Depth 1.3 0.9 -0.4 
 Transect T3   
 Width 87 84 -3 
 Average Depth 1.7 1.3 -0.4 
Riffle 2 (feet)   
 Transect T1   
 Width 177 165 -12.0 
 Average Depth 1.0 0.5 -0.5 
 Transect T2    
 Width 147 126 -21.0 
 Average Depth 0.8 0.7 -0.1 
 Transect T3   
 Width 126 111 -15 
 Average Depth 1.3 2.0 0.7 
Riffle 3 (feet)   
 Transect T1   
 Width 99 51 -48 
 Average Depth 0.6 0.7 0.1 
 Transect T2   
 Width 48 45 -3 
 Average Depth 1.0 0.9 -0.1 
 Transect T3   
 Width 60 54 -6 
 Average Depth 1.1 0.8 -0.2 

 

 
 

 

 

 
 

 

 
 

 

 

 

Table 2. Rio Linda to Healdsburg Memorial Beach – Cross Section
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Date of Float June 17, 2009 August 3, 2009 Change 
Flow (cubic feet per second, 
cfs) 

  

 RR at Digger Bend 139 74 -65 
 RR at Healdsburg 142 69 -73 
 RR near Guerneville 185 75 -110 
Riffle 1 (feet)   
 Longitudinal Profile   
 Length 160 121 -39 
 Average Depth 1.4 0.8 -0.6 
 Shallowest Point 1.1 0.6 -0.5 
 Deepest Point 1.7 1.1 -0.6 
Riffle 2 (feet)   
 Longitudinal Profile   
 Length 200 179 -21 
 Average Depth 1.1 0.7 -0.4 
 Shallowest Point 0.6 0.5 -0.1 
 Deepest Point 1.9 1.3 -0.6 
Riffle 3 (feet)   
 Longitudinal Profile   
 Length 200 200 0 
 Average Depth 1.2 0.9 -0.3 
 Shallowest Point 0.8 0.6 -0.2 
 Deepest Point 1.4 1.4 0 
Riffle 4 (feet)   
 Longitudinal Profile   
 Length 105 120 15 
 Average Depth 1.5 1.2 -0.3 
 Shallowest Point 0.9 0.6 -0.3 
 Deepest Point 2.2 2.4 0.2 

 

 
 

 
 

 
 

 
 

 

 

Table 3. Healdsburg Memorial Beach to Wohler – Longitudinal Profile 
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Flow (cubic feet per second, 
cfs) 

  

 RR at Digger Bend 139 74 -65 
 RR at Healdsburg 142 69 -73 
 RR near Guerneville 185 75 -110 
Riffle 1 (feet)   
 Transect T1   
 Width 81 78 -3 
 Average Depth 0.8 0.6 -0.2 
 Transect T2   
 Width 78 81 3 
 Average Depth 1.0 0.6 -0.4 
 Transect T3   
 Width 78 75 -3 
 Average Depth 1.0 0.7 -0.3 
Riffle 2 (feet)   
 Transect T1   
 Width 60 57 -3 
 Average Depth 1.3 1.1 -0.2 
 Transect T2   
 Width 63 63 0 
 Average Depth 0.9 0.7 -0.2 
 Transect T3   
 Width 42 45 3 
 Average Depth 1.2 0.8 -0.4 
Riffle 3 (feet)   
 Transect T1   
 Width 96 93 -3 
 Average Depth 1.3 1.0 -0.3 
 Transect T2   
 Width 90 90 0 
 Average Depth 1.3 1.0 -0.3 
 Transect T3   
 Width 87 87 0 
 Average Depth 1.3 1.0 -0.3 
Riffle 4 (feet)   
 Transect T1   
 Width 138 81 -57 
 Average Depth 1.0 1.4 0.4 
 Transect T2   
 Width 123 102 -21 
 Average Depth 0.8 0.8 0 
 Transect T3   
 Width 147 66 -81 
 Average Depth 0.8 1.2 0.4 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

Table 4. Healdsburg Memorial Beach to Wohler – Cross Section 

Date of Float June 17, 2009 August 3, 2009 Change 
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Date of Float June 18, 2009 July 29, 2009 Change 
Flow (cubic feet per second,   
cfs) 
 RR at Digger Bend 131 73 -58 
 RR at Healdsburg 138 65 -73 
 RR near Guerneville 176 81 -95 
Riffle 1 (feet)   
 Longitudinal Profile   
 Length 126 100 -26 
 Average Depth 1.0 0.9 -0.1 
 Shallowest Point 0.6 0.6 0 
 Deepest Point 1.6 1.5 -0.1 
Riffle 2 (feet)   
 Longitudinal Profile   
 Length 160 180 20 
 Average Depth 1.5 1.1 -0.4 
 Shallowest Point 1.1 0.7 -0.4 
 Deepest Point 1.8 2.0 0.2 
Riffle 3 (feet)   
 Longitudinal Profile   
 Length 112 120 8 
 Average Depth 1.1 0.8 -0.3 
 Shallowest Point 0.6 0.6 0 
 Deepest Point 2.0 1.6 -0.4 

 

 

 
 

 
 

 
 

 

Table 5. Wohler to Guerneville – Longitudinal Profile 
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Date of Float June 18, 2009 July 29, 2009 Change 
Flow (cubic feet per second, 
cfs) 

  

 RR at Digger Bend 131 73 -58 
 RR at Healdsburg 138 65 -73 
 RR near Guerneville 176 81 -95 
Riffle 1 (feet)   
 Transect T1   
 Width 129 132 3 
 Average Depth 1.0 0.8 -0.2 
 Transect T2   
 Width 123 132 9 
 Average Depth 1.1 0.7 -0.4 
 Transect T3   
 Width 105 108 3 
 Average Depth 1.5 1.1 -0.4 
Riffle 2 (feet)   
 Transect T1   
 Width 81 84 3 
 Average Depth 0.9 0.6 -0.3 
 Transect T2   
 Width 75 84 9 
 Average Depth 0.8 0.4 -0.4 
 Transect T3   
 Width 66 72 6 
 Average Depth 1.0 0.6 -0.4 
Riffle 3 (feet)   
 Transect T1   
 Width 222 231 9 
 Average Depth 0.6 0.3 -0.3 
 Transect T2   
 Width 126 183 57 
 Average Depth 1.1 0.4 -0.7 
 Transect T3   
 Width 114 150 36 
 Average Depth 1.4 0.8 -0.6 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

Table 6. Wohler to Guerneville – Cross Section 
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Date of Float June 19, 2009 July 28, 2009 Change 
Flow (cubic feet per second, 
cfs) 

   

 RR at Digger Bend 123 77 -46 
 RR at Healdsburg 133 69 -64 
 RR near Guerneville 172 78 -94 
Riffle 1 (feet) No data 

collected 
  

 Longitudinal Profile    
 Length  100  
 Average Depth  1.2  
 Shallowest Point  0.7  
 Deepest Point  2.8  

 Riffle 2 (feet) No data 
collected 

  

 Longitudinal Profile    
 Length  140  
 Average Depth  0.7  
 Shallowest Point  0.5  
 Deepest Point  1.2  

 

 

Table 7. Guerneville to Casini – Longitudinal Profile 
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Flow (cubic feet per second, 
cfs) 

RR at Digger Bend 123 77 -46 
RR at Healdsburg 133 69 -64 

RR near Guerneville 172 78 -94 
Riffle 1 (feet) No data 

collected 
Transect T1 

Width 90 
Average Depth 0.6 

Transect T2 
Width 87 

Average Depth 0.4 
Transect T3 

Width 93 
Average Depth 0.3 

Riffle 2 (feet) No data 
collected 

Transect T1 
Width 186 

Average Depth 0.7 
Transect T2 

Width 147 
Average Depth 0.6 

Transect T3 
Width 156 

Average Depth 0.8 
 
 

 

 
  

 

                                                 
        

        
    

     

 

Table 8. Guerneville to Casini – Cross Section 

Date of Float June 19, 2009 July 28, 2009 Change 

Observations/Discussion 
SCWA staff noted a measureable drop in average water depths of 3 to 5 inches in the shallow riffle areas 
along the Russian River in the study area. However, when looking at the overall cross-section 
measurements (Appendix A), SCWA staff found that there was generally a sufficient depth at most of 
the riffle areas to maneuver a boat if the boat operator selected the right course.3  SCWA staff also 
noted that the Russian River within the study area has numerous deep pools and runs that are separated 
by short riffle areas. The change in flows essentially had no impact in the deep pool and run areas from 
a boating perspective. Seasonal impoundments4 appeared to impact boating opportunities more than the 
flow changes experienced during the data collection for this assessment. These summer impoundments 
set the water elevation for the pool that backs up behind the impoundment, and as long as water is still 
flowing over the impoundment, the pool area available for boating remains relatively unchanged under 

3 This appeared independent of flow conditions. SCWA staff observed under both the flow conditions that some people 

managed to get stuck in a riffle while others did not. Operator skill is a difficult factor to replicate. 

4 Healdsburg Memorial Beach Summer Dam, SCWA’s inflatable dam at Mirabel, Johnson’s Beach Summer Dam, Vacation 

Beach Summer Dam, and the sandbar at the mouth of the Russian River at Jenner. 
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different flows. A more noticeable impact to boating opportunities occurred when there was a change in 
the summer impoundments. In the Rio Linda to Healdsburg Memorial Beach reach, the Healdsburg 
Memorial Beach Summer Dam was not in place when SCWA staff floated this reach during the higher 
June flows. Water depths in June in the lower portion of this reach were much lower than later in the 
summer when flows were decreased but the summer dam was in place.  In addition, as already noted, the 
area below Vacation Beach was similarly affected by the opening of the sandbar at the river mouth. 

Although SCWA staff documented measurable changes in water depth at riffles, these changes did not 
appear to hamper recreational opportunities.  The Russian River was generally navigable under the 
range of flows evaluated. Please refer to Appendix C for photos documenting the conditions 
experienced by SCWA staff along the Russian River from June through August 2009. In addition, 
please refer to Appendix D for various newspaper articles on Russian River recreation that were 
published in different newspapers this summer. 
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Rio Linda to Healdsburg Memorial Beach 

Location: 
R1 waypoint 821 N 38° 37.984' W122° 51.177' 
R2 waypoint 90 N 38° 37.838' W 122° 51.246' 
R3 waypoint 93 N 38° 37.648' W 122° 51.083' 

Date of Float: June 16, 2009 August 4, 2009 

Russian River Flows:2 

RR at Digger Bend (Station No. 11463980 ) 142 76 
RR at Healdsburg (Station No. 11464000 ) 145 69 
RR near Guerneville (Station No. 11467000 ) 196 71 

Crew: 
David Cuneo David Cuneo 
Justin Smith Justin Smith 
Nathan Goddard Andrew Moratto 

Boats: Canoe Canoe 
Kayak Kayak 

1 Garmin GPS 12 handheld GPS unit used. All coordinates using WGS 84 Datum.
	
2 Flow is in cubic feet per second (cfs). All flow data is the noontime reading for the day of the float obtained from the U.S. Geologic Survey :
	
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&in
	
dex_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&inde
	
x_pmc
	

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463980&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
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Healdsburg Memorial Beach to Wohler 

Location: 
R1 waypoint 973 N 38° 35.883' W 122°51.487' 
R2 waypoint 100 N 38° 35.578' W 122°51.500' 
R3 waypoint 107 N 38°35.398' W 122°51.530' 
R4 waypoint 111 N 38°34.716' W 122°51.441' 

Date of Float: June 17, 2009 August 3, 2009 

Russian River Flows:4 

RR at Digger Bend (Station No. 11463980 ) 139 74 
RR at Healdsburg (Station No. 11464000 ) 142 69 
RR near Guerneville (Station No. 11467000 ) 185 75 

Crew: 
David Cuneo David Cuneo 
Justin Smith Justin Smith 
Nathan Goddard Andrew Moratto 
Larry Laba 

Boats: Canoe Canoe 
Kayak Kayak 
SOAR Inflatable 

3 Garmin GPS 12 handheld GPS unit used. All coordinates using WGS 84 Datum.
	
4 Flow is in cubic feet per second (cfs). All flow data is the noontime reading for the day of the float obtained from the U.S. Geologic Survey :
	
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&in
	
dex_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&inde
	
x_pmc
	

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463980&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
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Wohler to Johnson’s Beach (Guerneville) 

Location: 
R1 waypoint 1155 N 38°29.757' W 122°53.348' 
R2 waypoint 119 N 38°29.753' W 122°53.863' 
R3 waypoint 124 N 38°30.483' W 122°54.897' 

Date of Float: June 18, 2009 Jul 29, 2009 

Russian River Flows:6 

RR at Digger Bend (Station No. 11463980 ) 131 73 
RR at Healdsburg (Station No. 11464000 ) 138 65 
RR near Guerneville (Station No. 11467000 ) 176 81 

Crew: 
David Cuneo David Cuneo 
Justin Smith Justin Smith 
Nathan Goddard Andrew Moratto 

Boats: Canoe Canoe 
Kayak Kayak 

5 Garmin GPS 12 handheld GPS unit used. All coordinates using WGS 84 Datum.
	
6 Flow is in cubic feet per second (cfs). All flow data is the noontime reading for the day of the float obtained from the U.S. Geologic Survey :
	
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&in
	
dex_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&inde
	
x_pmc
	

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463980&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
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Johnson’s Beach (Guerneville) to Casini Ranch 

Location: 
R1 waypoint 1557 N 38°28.983' W 123°00.623' 
R2 waypoint 160 N 38°28.908' W 123°00.042' 

Date of Float: June 19, 2009 Jul 28, 2009 

Russian River Flows:8 

RR at Digger Bend (Station No. 11463980 ) 123 77 
RR at Healdsburg (Station No. 11464000 ) 133 69 
RR near Guerneville (Station No. 11467000 ) 172 78 

Crew: 
David Cuneo David Cuneo 
Justin Smith Justin Smith 
Nathan Goddard Andrew Moratto 

Boats: Canoe Canoe 
Kayak Kayak 

7 Garmin GPS 12 handheld GPS unit used. All coordinates using WGS 84 Datum.
	
8 Flow is in cubic feet per second (cfs). All flow data is the noontime reading for the day of the float obtained from the U.S. Geologic Survey :
	
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&in
	
dex_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&inde
	
x_pmc
	

http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11463980&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11464000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/uv/?site_no=11467000&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
http://waterdata.usgs.gov/ca/nwis/current?huc_cd=18010110&index_pmcode_STATION_NM=1&index_pmcode_DATETIME=2&index_pmcode_00065=3&index_pmcode_00060=4&index_pmcode_MEAN=&index_pmcode_MEDIAN=&index_pmcode_00010=&index_pmcode_00020=&index_pmcode_00025=&index_pmc
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---

' I-----· 

240 ~~~ 2~~ 1·249 252 255 

I I I I 

Riffle Number: I 
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/YO-~" 
W: 

1'2z0 sJ. /7 '6 
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·-r~3 

f{( qf:> /~5' If~!- 112 
ft 6 /e r; t6 /. 6 (Jh 

30 31 32 33 34 

47 48 49 50 
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. ;."/ ifcl,!{
42 45 • c '48 54 

o ..~_ ro )~ ~ _LS_ J~ 5 
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- ----------
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I 

70 

*LP<-"':"
' 
l-e-:. c,;-1 t/o/"I

C? re 
1,,.e:> we;Jtb1 
F7fco r11.,;/,f

~c.:, 



Wp! ~S" 
Cross section 2 (50%) Wetted width: gq' N: W: 

· f<' 

3 6 9 12 15 18 21 24 ~ 30 
33 36 39 42 45 48 51 54 --- f---------

)~ 1 J_ b / .5 '-> 1~ I 0.,9 o.. 7 D~b _Q~ O,b O~b D.,g 0/1 /, 2. /. lf }.~ 1.5' 
--------

Lf~~-
--- - -

57 60 66 69 72 75 78 81 84 87 90 93 96 99 102 105 108 --
/,& I./ J. '6 /_ g /., ~ 1-g I. b kb 1. g I. '1 I.. 7 ----- ----- ------·--------------- ---- -------- -------

111 114 117 120 123 126 129 132 135 138 141 144 147 150 153 156 159 162 
---- -~----·--~· ------

----- - --------!--------------------- -----------

165 168 171 174 177 180 183 186 189 192 195 198 201 204 207 210 213 216 ---

------ ·- --

219 222 225 228 231 234 237 240 243 246 249 252 255 258 261 264 267 270 

LAJP'\ cgh 
Cross section 3 (75%) Wetted width: 87 N: 3i?v37~ °1g3/ W: 1'22°5L16 g I 

3 6J 9. 12 15 18 21 24 -~_&S 33 36 39 42 45 48 51 54 -----__-_ ------------------r------1----

_l~~ '3.,;:z_ 2,,.ei 2. 1.,1 2, I (. ~ I.]__ /.,7 _J.t-1 1. 1.s I.~ 1--S ),~ 1-b l~b 
---.-- .. -- ---~-r------ ----

81 I 84 __ 57 -f 60 63 66 69 72 75 78 87 90 93 96 99 102 105 108 ----------

J_lh__ t- .. 1 .l..:l_ I. 7 Lb l-S J. 3 L"t 
_f1;3~ J~;:: O:tj

----- -- ---------

111 114 117 120 123 126 129 132 . 141 144 147 150 153 156 159 162 
-------·-- ------ ---- --- ----· - ·------1--·--

-- ----- - _I ___ - - -------

_ 174 I~17;~-
r-------- -

165 168 171 180 183 ~--_1~9-~-1~?__ r _19~ 198 201 204 207 210 213 216 ------

--- -- - - - I__ - _L~--219 222 225 _231 234 237 
. 24Q__ __~-+ 246 -1~ 252 255 258 261 264 267 270 --
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Date: bl!&/oq Crew: ·~· . / . 1 
Riffle Number: 2_cv vic ;;:> , J1¥1 I I t,,, b,,;;../I¥3•.r-, •. 

Location: Pictures: Length: 160 
Longitudinal profile N: 3 ~o 37, ~s&' 

W: 
f2-2 ° St2 3 7 I 

1 2 3 4 5· 6 7 8 9 10 11 12 13 14 15 

------------- ·--·---- --··· 

~eng!h~ .. o___ _Q __ _lk___ '2- '-'\ 32 '"iD L-f 8 S-b 
---

&t-1 22 ~o 3~ 
~--.-

°! ~ { 0 t.t I 12
Depth: \.1(; /. (p /. 5 / .S l . \ /. 2 1.v /. -;,,. I~ I /.5 I.\ \. ?:> I. LI / . {o /.B 

18 19 20 -~1H 23 24 --~~--t~,_2712:8__ 29 30 31 32 
------ ··--- ----- ·

t~l:lil.9.t~ _fil I Li'-'/ )62 l&v 
Depth: /-.Z, Z-'i 2.1 2...7fr 

35 36 37 ~ 38 -ii~-~ 42 

--~ 
44 45 46 47 48 49 

-----··--- ------~--~---------- ----

~~ng!h~ ·-----··---- ----·. --·'·-- ------~-·---··- ----

Depth: 

OhY:rvM Rl\-tr~ t.J!f K ~. .s!~1l1'r ..s~r,;;, f-£. ,,J - riV'f'r ,~.,.,~ rz. pc.rs<]..-, t·\·~tll f "!P:j <JV.;,!" O,,b <t>f'l 
R;~ £Jje Cti.vive. pA~!J  r'NJ t ct11~p-e, I~) - r;u-er· k~1

' 
Cross section 1 (25%) Wetted width: N: ~ <g'D 3 1. '?:A 

I W: 
12.. 2 c2 sI" 2 '/~ IWl"- qQ )77 

3 6 9 12 15 18 21 24 27 3~dJ1 36 39 42 45 48 
---------~ -----------·· . ----- --·-··-·--

>-L) .1 LO \, 0 I. 0 1.0 )-' \~~ 
"'" :?,. 

-\--1 L '3> \ ,L\ J.,> \.:) Li /, :s 
---------------- - ---·------- ---- ------- - ·---

57 60 63 66 69 72 75 78 81 M ~ 87 90 93 96 99 102 --------- ----- ---·--------- ----··--- --

I. 7_ I,,\ L\ I. L l ( l.. ). 1... L l. _J_*I _l.~Q___ ·-·0:~- jJ 1 ~ 0. '3 0.1 D~~ O~<; D. L/
-----·----- -------~--~ -·

111 114 117 120 123 126 129 132 

o~3Z~ i~;~j o~ 
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~ 
144 147 150 153 156 -···---·--- ----·---- ------------

_O..j_ cJ_ LI o, 3 o, ) Q.L/ (J. (I 0, L./ o._L I '1 I. I ,, ~ I , '-! I. 7I • (_,, 
------- ------

L~165 168 171 174 177 180 183 186 189 192 I 195 198 201 204 207 210-------------- ----- ----------· -·-· ..... +--··-·---- ··•---
2., 0 '-1 __l_'._~l-- I.(_ _!22__ i I ---------- ---·- -·---~- --··------f-----

-2~; ;~~ +249219 222 225 228 231 234 237 240 252 255 258 261 264---·----- --------------- ~· 
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h/~1 C( \ 
.• ,. 

Cross section 2 (50%) Wetted width: }L/ '6 N: ¥0' -g~'~- ~1-
W: 

I2-Z.0 S l. t..::,7 _ ..

3 6 9 12 15 18 21 ~~30 33 36 39 42 45 48 51 54 --
-0,~- ()#$0.' D-') 0.3 0-3 _Q_ ..~ (J. 'E 0--~ 0.<6 O,~ 0.7 o_cg D-'t o_.:g· 0.8 v.g

----------·----c--"--

57 60 63 66 69 72 75 78 81 84 87 90 93 96 99 102 105 108 

O~I 0.,1 lJ~b 04__Q~~- Q.L, Oa~ 0 ... \ V~ 1 _o.._i .. D~3 O,,~ D-5 D.. '7 0.7 0-'6 0.4 LO 
------ ---· ---=- ----- ----·- ·

111 114 117 120 123 126 Lf129 132 135 138 141 144 147 150 153 156 159 162 
------e--- ----- ·---

L 1 I.~ 1 . L--{ /. 5' J,b I.I /., ~ }.,g J, b 1.3 I... I D-1 V.. 3 ----------------· ·-. --------------------

165 168 171 174 177 180 183 186 189 192 195 198 201 204 207 210 213 216 
-------- ·-·---

----·---·-----· ·-----·-------

219 222 225 228 231 234 237 240 243 246 249 252 255 258 261 264 267 270 ------------ ·---------~--

IV(J'\ q (_ oks,erw.J pi1.../"tipJe C1ivige3,/J~"'f1AfLJ, cN?.5 ~'-" 
. 

_:r 110 ne !;TV<-lt./ .ft. fZ..f:C7 
Cross section 3 (75%) Wetted width: \-ZI N: ~iu ~I . 13L\q W: l'22 ° 5 ). ?., lb 

3 6 9 12 15 18 21 11: ~;~A o~J_ ~ 3' 36 39 42 45 48 51 54-------- / . I----· 

o. \ 0~3 O . .{ L)_L{ D~"I 0 '.Ii./ O_l/ 0:31 o~ 'if O~* O~ ~ o_-, (),I 0;7~..~. 
-----~-------~ --~--·-

__LL__~j_84__ 8757 60 63 66 69 Jl1__ 75 . 90 93 96 99 10~ 105 108 -- -- '- ---
o.~ J)_!_i_ __/1~- Q_:___"6 J1_Q_ r:,.u )~:t J. 3 J,~1+-5 Lb \~1 1.. 'i 1. \ 1.~ 2. ~1 2.b 1.17';"i .• 

- - T7-· ------- -

120 
- J /;:" • 

111 114 117 12J . ,,126 129 132 135 138 . ' 141 144 147 150 153 ' 156 159 162 
---·-----~ ··---- --· 1----·-· 
).O 3.3 3.1 _:h__Q_ __:b_~ D_~ .· 

--·----------- ~--·-----·---·--· · .. 1_____ -· ---·

165 168 171 174 177 180 183 _186 _ ~§~_J_192_ J_ _195 198 201 204 207 210 213 216 ------ ·-----

---~~·t _-- .__l_-------· . 
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Date: '-_'... !; 1 1.,.,,
1 

Crew: J Riffle Number: 3 
vi 1 wIv s~;-:r_,, t .....~~;::; . (;;o,.,t.kr

.f" I 

Location: Pictures: Length: 4()ZJ l 

i--:....w--Lrp_:.T__:._q..::::3:_______,,...__~----------1f---_...;,.----------+------'-----------1 ~ 
Longitudinalprofile N: 3gv37~bso' W: 12 7.."" SI. 0~?.. 0 

tt-----~----+---,----,----,-----1f--_.;;.-F----"---.--"'---,---.------,-~1-2-+--1~3-.------:1~4-,,-,'""---:"":15:---i------:1~6-.~17::--1
1 2 3 4 5 . 6 7 8 9 1 0 11 

~:-~~--0~-- 2. o lfo /, o 'i?O 1oo f?t7 lt.tC1 --/]ti- --T<6o 
....... _g____ --· - -··-·----- ·-~-- ------  ---------··-------··-·····-·-~------------ 20o 2UJ lqo 2.60 L&D Jot? 32?.;; 

Depth: ' ~ {. 0 /. / /. l I. Z /, 0 /, 0 .- ~ 0 ~Cf / ~ / J _.. 3 1/7 J.5 16? !~ t,,/ 1--~ /, 3 

Cross section 1 (25%) Wetted width: q4 N: 

3 6 9 12 15 18 21 24 27 30 33 36 39 
··-·-·-------·- --------·------· 

_Q!_~_!2/J___()~'l 0,9 )~_tl_J~__.1~_.L_~---~_,_'4:~_L·_> 1, 1 '~ '~·--1_.,_ot--------t
57 60 63 66 69 72 75 78 81 84 87 90 93 

!----l----l----+---<---1----1---

----·~------ ·--·--- - 

_J~~-------_:1_6.Q_ 171 174 177 180 183 __J86 ____ _189 _,_1_9~_ L . .1~L 198 201 
. ' I 

! I 
204 213 216 

- ----1----+----+--·· 
207 210 

~;1~ ~~~2 ~22-; -;;- -231__ ;;:-  2~~ . 2~0 .• _2~3-~ ;;6 ~~9= 252 255 258 261 264 267 270 

I I I I I I I I I I 
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ltv(l\ q{ 

Cross section 2 (50%) Wetted width: 5"! ·pr N: 

3 6 9 12 15 18 21 24 27 30 33 36 

~/~] 
_., 

J~3 /a. 7J 14-J~ I '" ;;_ fj' )~T L.r~_Q,,!J__J-4 ! ' ... 
r . 

' , I 

57 60 63 66 69 72 75 78 81 84 87 90 
----·· ---

-------f------ ---- -------·------- -------:-------- ----

111 114 117 120 123 126 129 132 135 138 141 144 ---- -

----- ------- ------ -·------ --- ---~---- ------·-----

165 168 171 174 177 180 183 186 189 192 195 198 
-------- ------

----·-~----- ------ ---·-

219 222 225 228 231 234 237 240 243 246 249 252 ------- - ·----

wr' ?fl/ 
Cross section 3 (75%) Wetted width: b\ N: 

3 6 9 12 . 15 ·18 21 24 27 30 33 36 
--0_~~ 

-------------------

r... \ ~1-J:__LI__ L) ],, 3 J,;2_ }_L( _L~- _i:_'i __ _\l L"-1 ---··- ,____ 

--~_\_84__ 57 60 63 66 69 72 7-5 78 87 90 

____Q_'.'j_ _Q~_\_ ...... i-· .. - -·-
---------·--------- -- ··-----------------

111 114 117 120 123 126 129 132 135 138 . . 141 144 ----------------------·---- >----- --··--- - ·--·-------

--·-------------------------------~: --- -- ------- --·- -------------

165 168 171 174 177 180 183 186 189 192 195 198 ----- -------·------ ----····--

=-~:1~~~--- -------- I 

219 222 225 228 231 234 237 240 243 I- 246 249 252 ---f--------

II 
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; 
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39 42 45 

C3/f o~~ ~...e; 
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..*' 	 ·rw 

wpji:~-f 

. . 

Longitudinal profile N: ' W: 
q' 

15 16 17• 1 2 3 4 5. 6. 7 8 ~' 9 10 11 12 13 14 

~~ng~h:_ 5/__J),_~ _2_,_li___ 3 2-___ Ltf) _:j'f _SJ____ b_lj___l~LIJ-- _QI;! _:g-g __<J£_ /O<f // i t;JO _fk'>? J.:SG 
Depth: /,'-/ i.L-} LS 1.s t."1 1.0 1...../ ·I tz_ I 1.z__ l.~ /.z... \.<; 1.0 1.+ \.o- J,L)"· l.k:. 

~~~~~9;_ 1;'2,_,m~ ,_21 122 23 24 ·• 25 I_:~-- _21__:__2__9___,__3_0_,__3_1----1--3-2___,__33~,~3-4_, 
Depth: l .S /, & /,, ( · ----~ · 

~::~~-35 .. 36-=-H-~9-·. 40 41 4~ 43144 -~~'-__4_6___,__47-J...:__4_8__]__4_9__,___5_0_._,______ 

Cross section 1 (25%) Wetted width: B 0 N: W: 

. :~-_}--;~ ~. :s,,-i-~-8~-i--:s--.1..___,.~---L~~~·3~1~_:_~--+-~--
--~7_ __ ---~Q______· ~~-~___6_9_,___1_2_, ___ 7_5--l__7s_,__8_L___8_4_,__8_7--J----

36 39 42 45 48 51 54 
~ 

,6 ~ ti rk .. C7 .. 4 Lo I \ 
90 93 96 99 102 105 108 

-- 

_L_Z-_ / , t 1· '-/ l ·5 /. Oc·__-1---'l~.3_,_)_,2>_____,__~-.//_:_.:_~--~_'fi___ _O~----i-----f------j------1---1-------J----1--l------• 

~~1_1_~_-_}_1_4____,__11-7--'__ 
1
_1_20_

1 
__1_23 126 _ 129_~2 135 1__1:38~-----14--1-·-l-1-4_~-__,__1_47--l--15-0-+---1-53------+-15-6----1--1-5-9--+--16_2_ 

1_1§.~______1~~----17_1_,___1_74_____ 177_, _18()_._183 ... ·,186 __ )89. ~ 1_92 L195. 198 2_01--+_2_0__4_-+--_2_07---1__21_0----1--_2_13--1_21_6_
1 

1. . • I I , 'I .7- ·· ....... -·~ ·- ---· -r----1--
__?1_~____2_22_____~~5____,__2_2_8_,_·_23_1__ 234 231 I2.4o __24:i_ .2_461 _249 252 

I I I , I I I I 
-t...... 
. .,..;
' .. 
~: 

255 258 261 264 267 270 
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Cross section 2 (50%) Wetted width: go N: W: 
~ 

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 

o~c 0..7 ._Q_:_B_ D..ci 0,'1 O,~ o.~ 0,b 0~~ o, b o:b O~~ 0.,7 o.q I, I /,z__ 1,3 /...3 
·- 

iJ 

57 60 63 66 69 72 75 78 81 84 87 90 93 96 99 102 105 108 
---- .

L7 14 I l .. O t~5' J ~ '-{ I~3 I /3 l,V 
---·- - -~· -··~ ----- -·-----·---

111 114 117 120 123 126 129 132 135 138 141 144 147 150 153 156 159 162 

;651- 168 ~ 
----------------,________ 

·--

171 174 177 180 183 186 189 192 195 198 201 204 207' 210 213 216 
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---

219 222 225 228 231 234 . 237 240 243 246 249 252 255 258 261: 264 267 270. 
----

I 
\ 

\... 

o&~t t:.e;11a~f §,{)fl &,~13 tr' ~..r!.J-YJ - ~iver /rPr b---IA.;S Q..t(. I f1V'/L il"' r ,'vt,r rt':;i.r PVc:< 
' 

Cross" section 3 (75%) Wetted width: 7b N: W: 

o:blD~0&_b~37 ~3 •. '6 9 12 15 18 21 24 36 39 42 45 51 54 
------------

a~~ 
--··-·

_0~'>-~b- 0.,1 0.,1 M (),,1 0-b J . I I. 1 L lf }, 3 LS- l~ 7 I, 3 
---
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---1-du--
. J. ~ 1~ (_ t~D L '-/ I.(_ o.b -~~i----

·~ - -.  .. 
-- -----------------·-------~ -· 

111 114 117 120 123 126 129 132 135 138 . . 141 144 147 150 153 156 159 162' --------- ·- ----· --·-1- -· 
---- --

174 J_ 17;-~ 
------ f- -- -J ----  ·
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-·---

- - j I_  -- - _!_ 
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Location: 

Longitudinal profile 

1 2 

---·--·----·-··-·---· 
~~~9!t:i:. __ _9____1e____?:!Z______ )Q___1tZ__~o __ 
Depth: J, L , 8 · l · ? , b ,8 

Pictures: Length: z_oo 
N: W: 

7 8 9 10 11 12 13 14 15 

29 30 31 32 
_____J~____ __2~·-o~---+--~·~:1~_-+e----~-2--~~-=---~=3=~~-2_4:~~1 

______1g_,_ 25_.,-_. 2661 2771 _ _11L_···----+----l----J-----t----I---·!:_e~_g_t~_Ll__Q_ __L~ /d-/p 2t?t? 

Depth: I 1 i L~ I. ~ I · 9 

~~:~h. 35---3~--37__1-38 4~-4-3---1--4-4--+--4-5--J--46_,_4_7_,_4_8-----ll-4-9---+-5-0-I-----39140 41 

Cross section 1 (25%) 

3 6 9 

---a~A-_fl_.J__J_:__Q_ 
___5?__ ____ j)Q__ -~}_ 

_:j i S"_ _~-l ----~---

::---:: •• ·=:7-1-:-=--/-:-::-~-:·-:~-- : :: ~ - -~:~ : ::=t-:--:-~---J==:-:--:=~-~-~:-:---J---~:-:---+--2-1:-:-t--~-:-:--j--~-:-:-+--~-~:-1-::: 

----------------1-----1------+------I-- -- -· ~. -1-- - 1---------l-----l------+-----+---+-----+-----· 

I I 
----·---- -----·--·-·---- ----·\------!------ ------l---1- -· -- -- -- - ··- -+-----i----<----+-------l----+-----+---1---· 
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4 5· 63 

~· 

W:Wetted width: b \ N: 
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N:Wetted width: Cross section 2 (50%) €:/f 
24 27 306 12 15 18 I 213 9 

---·---r------ -- ---· 
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--· ----- 
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Wetted width: Cross section 3 (75%) '1C 
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Date· b/ .I Crew· Riffle Number: 3 · . /71o1 cl/~.,, ~~ :.-rl., G&.IJJ L~ t..._ 
~L-oc-at-io~n:.!_:__-=-t-._:____iL-~!-/,~.-.-.f~~~~~--i~P~ict-.~~e~s:~L-~~~~,......=~~~~-+-L-en-g-th-:~~-=~~~~~---;l~J/i 

L-~~w~P_T_l_O_/L._-_S_h_~,_a_~_v_~_·~m_M___..:.:Ct(i~f-~-_!_0~.J__?1_ff~~1A--+--~·--",~~·~~~~~~~~~-+-~--'i~~~v::_~~~~~~---;t"'fll06 
Longitudinal profile N: . .. -"" W: 
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Photographs 




 

 

 

 

      
 

June 1, 2009. Jimtown to Healdsburg Memorial Beach 


June 1, 2009. Russian River near Alexander Valley Road Bridge. 


June 1, 2009. Russian River upstream of Healdsburg. 


June 1, 2009. RR at Digger Bend 172 cfs, RR at Healdsburg 197 cfs, RR near Guerneville 215 cfs 




 

 

      
 

June 1, 2009. Jimtown to Healdsburg Memorial Beach 


June 1, 2009. Russian River at Healdsburg. Kayak is stuck (paddle tip is touching 

bottom)
	

June 1, 2009. RR at Digger Bend 172 cfs, RR at Healdsburg 197 cfs, RR near Guerneville 215 cfs 




 
  

 

 
  

      
 

June 17, 2009. Healdsburg Memorial Beach to Wohler 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg. 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg. 


June 17, 2009. RR at Digger Bend 139 cfs, RR at Healdsburg 142 cfs, RR near Guerneville 185 cfs 




 
   

 
 

 
   

 

      
 

June 17, 2009. Healdsburg Memorial Beach to Wohler 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg. Taking cross-

section measurements. 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg (upstream of 

Dry Creek).
	

June 17, 2009. RR at Digger Bend 139 cfs, RR at Healdsburg 142 cfs, RR near Guerneville 185 cfs 




 
   

 
 

 
   

 
 

      
 

June 17, 2009. Healdsburg Memorial Beach to Wohler 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg (upstream of 

Dry Creek).
	

June 17, 2009. Russian River at Highway 101 downstream of Healdsburg (upstream of 

Dry Creek). Taking cross-section measurements. 


June 17, 2009. RR at Digger Bend 139 cfs, RR at Healdsburg 142 cfs, RR near Guerneville 185 cfs 




 
   

 
 

 
   

  
 

      
 

June 17, 2009. Healdsburg Memorial Beach to Wohler 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg (upstream of 

Dry Creek). Taking longitudinal profile measurements. 


June 17, 2009. Russian River at Highway 101 downstream of Healdsburg (upstream of 

Dry Creek). Green in water is algae.
	

June 17, 2009. RR at Digger Bend 139 cfs, RR at Healdsburg 142 cfs, RR near Guerneville 185 cfs 




 
  

 

 
  

      
 

June 17, 2009. Healdsburg Memorial Beach to Wohler 


June 17, 2009. Russian River at Highway 101 downstream of confluence with Dry 

Creek. 


June 17, 2009. Russian River at Highway 101 downstream of confluence with Dry 

Creek. 


June 17, 2009. RR at Digger Bend 139 cfs, RR at Healdsburg 142 cfs, RR near Guerneville 185 cfs 




 
  

 

      
 

June 17, 2009. Healdsburg Memorial Beach to Wohler 


June 17, 2009. Russian River at Highway 101 downstream of confluence with Dry 

Creek. 


June 17, 2009. RR at Digger Bend 139 cfs, RR at Healdsburg 142 cfs, RR near Guerneville 185 cfs 




 
  

 

 
  

 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River downstream of Wohler. 


June 18, 2009. Russian River downstream of Wohler. 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
 

 
 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River downstream of Wohler.  One big turtle. 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
 

 

 
  

 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River at Burke’s Canoes put-in location. 


June 18, 2009. Russian River upstream of Hacienda. 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
 

 

 
 

 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River at Hacienda Bridge. 


June 18, 2009. Russian River at Guerneville (Highway 116 Bridge visible). 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
 

 

 
 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River at Guerneville (Highway 116 Bridge visible). 


June 18, 2009. Russian River at Guerneville (Johnson’s Beach). 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
 

 

 
 

 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River at Guerneville (Johnson’s Beach). 


June 18, 2009. Russian River at Guerneville (Johnson’s Beach). 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
   

 
 

 
   

 
 

      
 

June 18, 2009. Wohler to Johnson’s Beach, Guerneville 


June 18, 2009. Russian River at Guerneville (Johnson’s Beach).  County of Sonoma
	
Department of Health Services Bacterial Warning Sign. 


June 18, 2009. Russian River at Guerneville (Johnson’s Beach).  County of Sonoma
	
Department of Health Services Bacterial Warning Sign. 


June 18, 2009. RR at Digger Bend 131 cfs, RR at Healdsburg 138 cfs, RR near Guerneville 176 cfs 




 
 

 
 

 
 

 
 
 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River at Johnson’s Beach (looking downstream just below the 

Johnson’s Beach summer dam)
	

June 19, 2009. Russian River at Johnson’s Beach (looking upstream at the Johnson’s 

Beach summer dam)
	

June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 
  

 

 
  

 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River at Vacation Beach (looking upstream at the Vacation 

Beach summer dam). 


June 19, 2009. Russian River at Vacation Beach summer dam. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 
   

 

 
  

 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River downstream of Vacation Beach. 


June 19, 2009. Russian River just upstream of Monte Rio. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 

 

 

 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River at Monte Rio. 


June 19, 2009. Russian River at Monte Rio. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 

 

 

 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River at Monte Rio. 


June 19, 2009. Russian River at Monte Rio. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 
June 19, 2009. Russian River at Monte Rio. 


 

 
  

 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River at Monte Rio. Green algae in water evident in this photo. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 

 

 

 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River at Monte Rio. 


June 19, 2009. Russian River at Monte Rio. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 
   

 
 

 
 

      
 

June 19, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


June 19, 2009. Russian River downstream of Monte Rio. 


June 19, 2009. Russian River at Casini Ranch. 


June 19, 2009. RR at Digger Bend 123 cfs, RR at Healdsburg 133 cfs, RR near Guerneville 172 cfs 




 

 

 
 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at River’s Edge Kayak and Canoe Trips put-in at Rio 

Linda. 


August 4, 2009. Russian River at River’s Edge Kayak and Canoe Trips put-in at Rio 

Linda. 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 

 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Rio Linda. 


August 4, 2009. Russian River at Rio Linda.  Good water clarity was observed 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Rio Linda.  Good water clarity was observed. 


August 4, 2009. Russian River downstream of Rio Linda. 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 
 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River downstream of Rio Linda. 


August 4, 2009. Russian River downstream of Rio Linda (near Fitch Mountain). 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 
 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg (near Fitch Mountain). 


August 4, 2009. Russian River at Healdsburg (near Fitch Mountain). 

. 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg (near Fitch Mountain). 


August 4, 2009. Russian River at Healdsburg (near Fitch Mountain). 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg (near Fitch Mountain). 


August 4, 2009. Russian River at Healdsburg (near Fitch Mountain). 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 

 

       
 

August 4, 2009. Russian River at Healdsburg. 


August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg. 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 
August 4, 2009. Russian River at Healdsburg. 


 
 

 

 
 

       
 




August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg. 

August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg. 


August 4, 2009. Russian River at Healdsburg. 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
 

 

       
 

August 4, 2009. Rio Linda to Healdsburg Memorial Beach 


August 4, 2009. Russian River at Healdsburg. 


August 4, 2009. Russian River at Healdsburg. 


August 4, 2009. RR at Digger Bend 76 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 71 cfs 




 

 
  

 
 
 

 

 
 

       
 

August 3, 2009. Healdsburg Memorial Beach to Wohler 


August 3, 2009. Russian River downstream of Healdsburg Memorial Beach summer
	
dam.
	

August 3, 2009. Russian River looking upstream at Healdsburg Memorial Beach summer 

dam.
	

August 3, 2009. RR at Digger Bend 74 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 75 cfs 




 

 
 

 
 

 
 

 

       
 

August 3, 2009. Healdsburg Memorial Beach to Wohler 


August 3, 2009. Russian River downstream of Healdsburg at Highway 101 bridge 

crossing. 


August 3, 2009. Russian River downstream of Healdsburg. 


August 3, 2009. RR at Digger Bend 74 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 75 cfs 




 

 
 

 
 

 
 

 

       
 

August 3, 2009. Healdsburg Memorial Beach to Wohler 


August 3, 2009. Russian River downstream of Healdsburg. 


August 3, 2009. Russian River downstream of Healdsburg. 


August 3, 2009. RR at Digger Bend 74 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 75 cfs 




 

 
 

 
 

 
 

 

       
 

August 3, 2009. Healdsburg Memorial Beach to Wohler 


August 3, 2009. Russian River downstream of Healdsburg.  Ludwigia sp. seen at edge of 

river on left. 


August 3, 2009. Russian River downstream of Healdsburg. 


August 3, 2009. RR at Digger Bend 74 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 75 cfs 




 

 
 

 
 
 

 

 
 

       
 

August 3, 2009. Healdsburg Memorial Beach to Wohler 


August 3, 2009. Russian River downstream of Healdsburg. 


August 3, 2009. Russian River at River Front Park. Ludwigia sp. seen at edge of river on 

right. 


August 3, 2009. RR at Digger Bend 74 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 75 cfs 




 
  

 
 

 
 

 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River inflatable dam at Mirabel. 


July 29, 2009. Russian River at Mirabel. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
   

 
 

 
 

 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River at Mirabel. Taking cross-section measurements. 


July 29, 2009. Russian River at Mirabel near Burke’s Canoes put-in. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
 

 
 

 
 

 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River at Mirabel near Burke’s Canoes put-in. 


July 29, 2009. Russian River at Burke’s Canoes put-in. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
  

 
 

 
  

 
 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River just downstream of Burke’s Canoes put-in. 


July 29, 2009. Russian River upstream of Hacienda. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
  

 
 

 

 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River upstream of Hacienda. 


July 29, 2009. Russian River near Hacienda. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 

 
 

 

 
 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River near Hacienda. 


July 29, 2009. Russian River at Summerhome Park. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
 

 
 

 
 

 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River near Odd Fellows Park. 


July 29, 2009. Russian River near Korbel. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
 

 
 

 
 

 
 
 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River at Johnson’s Beach, Guerneville. 


July 29, 2009. Russian River at Johnson’s Beach, Guerneville. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
 

 
 

 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River at Johnson’s Beach, Guerneville. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 
 

       
 

July 29, 2009. Wohler to Johnson’s Beach, Guerneville 


July 29, 2009. Russian River at Johnson’s Beach, Guerneville. 


July 29, 2009. RR at Digger Bend 73 cfs, RR at Healdsburg 65 cfs, RR near Guerneville 81 cfs 




 

 
 

 
    

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009.  Summer dam at Johnson’s Beach, Guerneville. 


July 28, 2009. Russian River downstream of summer dam at Johnson’s Beach, 

Guerneville. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
  

 
 

 
  

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River upstream of Vacation Beach. 


July 28, 2009. Russian River looking upstream of Vacation Beach summer dam. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 

 
 

 
  

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River downstream of Vacation Beach summer dam. 


July 28, 2009. Russian River downstream of Vacation Beach. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
  

 
 

 
 

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River upstream of Monte Rio. 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
 

 
 

 
 

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
 

 
 

 
 

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
 

 
 

 
 

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
 

 
 

 
 

 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. Russian River at Monte Rio. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 




 
  

 
 

       
 

July 28, 2009. Johnson’s Beach, Guerneville to Casini Ranch 


July 28, 2009. Russian River downstream of Monte Rio. 


July 28, 2009. RR at Digger Bend 77 cfs, RR at Healdsburg 69 cfs, RR near Guerneville 78 cfs 
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LIVING 

River boaters stay afloat 
Published: Wednesday, August 5, 2009 3:28 PM PDT 

Story and photos by Frank Robertson 
Staff Writer 

The Russian River's anticipated Big Dry Up this 
summer hasn't happened yet, much to the relief 
of summertime fun vendors like Larry Laba of 
Russian River Adventures in Healdsburg. 

"So far so good," said Laba who rents SOAR 
(Somewhere On A River) inflatable kayaks to 
paddlers voyaging downriver below the 
Healdsburg Memorial Beach summer dam. 

"We're hanging in there," said Linda Burke, of 
Burke's Canoe Rentals in Forestville, where Floaters 
paddlers navigate the River to Guerneville and 

'··········-·····················································-···············-······························~····--·J 

take the Burke's Canoes school bus back to their cars. "We'll see how it goes in the long run." 

At Guerneville's Johnson's Beach, "Business has been huge," owner Clare Harris said last Sunday as 
beachgoers lined up at the concession stand to rent canoes, kayaks and peddle boats and scarf 
hamburgers and beer. 

Harris said the recession may be helping the River's recreation-dependent economy. 

"It's because people aren't traveling," said Harris. "They're staying home and coming here." 

A drastic cut in River flows that had been expected after the Fourth of July weekend never 
materialized owing to factors such as an aggressive water conservation effort by the Sonoma County 
Water Agency and its 600,000 customers in Marin and Sonoma counties. 

SCWA is under temporary state orders to cut its water deliveries by 25 percent through Oct. 2. 
Without the cut Lake Mendocino was projected to run dry in September when lake water behind 
Coyote Dam is needed for release to aid the fall salmon migration. 

County officials as well as beach vendors now have their fingers crossed the remainder of the season 
will not require the flow to be cut to a "critical dry year" level of 35 cfs below Healdsburg. 

"We don't expect it to be lower than 80 or 85 cubic feet per second," said 5th District Supervisor Efren 
Carrillo two weeks ago at a dedication ceremony for Sunset Beach, the county's newest River access 
park just west of the Hacienda Bridge. 

The River flow at Hacienda was about 80 cfs last week, according to the gauge on the Hacienda 
Bridge. That's about half the minimum flow of 125 cfs the Water Agency must maintain under its state 
River diversion· perm its. 

Last weekend it was hard to find much evidence that low-flow has done any harm to this summer's 
Russian River recreation economy. 

In Guerneville the installation of two summer dams means boaters and bathers don't see much 

I 
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difference anyway when they're out on the lakes that fill up behind dams at Vacation Beach and 
Johnson's Beach, arguably the most popular beach on the River. 

Healdsburg's Memorial Beach dam also backs water up about a mile and a half for swimming and 
boating. 

With school about to start (Windsor High School starts next week, and Healdsburg, Analy and El 
Molino High Schools the following week) some say that summer is basically over and it's been a 
pretty good year, maybe even great compared with the economic hit the recreational community 
feared last April when the state's low-flow order came down. 

The River was flowing at about 80 cubic feet per second (cfs) at the Hacienda Bridge this weekend, 
below the historic normal year minimum level of 125 cfs but still well above the "critical dry year" 35 
cfs that no one in recent history has really ever experienced. 

River flow at "critical dry" was projected to look like a trickle and had veteran River watchers like Don 
McEnhill of the Russian Riverkeeper environmental watchdog project predicting canoe renters would 
be out of business. 

Healdsburg's venerable canoe man W.C. "Bob" Trowbridge used to say the Russian River is the most 
canoed river in the world, and it looked like it last Saturday. 

Burke's Canoes on River Road was overflowing with cars and Guerneville was wall-to-wall with 
visitors on account of the Vineman triathalon and Lazy Bear Weekend coincidentally merging into one 
big carnival of swimming, running, biking and growling. 

At Sunset Beach where the River was the lowest it's been all summer, canoeists poked their paddles 
in the river bottom and pushed off, in effect poling their boats past a narrow stretch of river where a 
tree partly blocked passage. 

All paddlers made it through without anyone having to get out to push or pull a canoe - but what if 
they did? It's not as though getting your feet wet on a sunny day in August is the end of the world. 
The River looked resplendent, a deep clear green mirror reflecting sunlight bouncing off the ripples of 
a breeze. 

People in canoes and kayaks paddled past in droves. Where's the hardship in this picture? I wondered. 
We could all use more suffering like this. 

Coming to terms with River germs 

Beachgoers were told not to swim at three popular Russian River beaches again last weekend owing 
to higher than normal bacteria counts. 

Johnson's Beach, Camp Rose Beach and Cloverdale River Park Beach were listed on Sunday for health 
warnings "Until further notice ... due to levels of bacteria that exceed state guidelines," said a county 
health advisory hotline. 

The latest warnings pushed the total number of Russian River beach bacteria advisories this summer 
to more than 40, the most ever recorded since the sampling began in the 1990s. 

Last year Sonoma County Environmental Health Division samplings showed a total of 18 high River 
readings, compared with two in 2007 and one in 2006. 

Some say lower Russian River flows are a contributing factor, concentrating potential bacterial 
pollution that would be diluted if more water was flowing. 

"The trouble is that water isn't moving fast enough to flush it out," said Monte Rio Recreation and Park 
District Director Steve Saxman. Guerneville's Johnson's Beach and the Monte Rio beach have seen the 
highest number of advisories with nine this summer, mostly in designated shallow "kiddie beach" 
areas close to shore. 

Although River flow levels have remained at or near normal for much of the summer, more frequent 

2 of3 8/10/2009 10:31 AM 

http://www.sonomawest.com/articles/2009/08/05/living/doc4a79ff0


Print :Version> River boaters stay afloat http://www.sonomawest.com/articles/2009/08/05/livingldoc4a79ff0 ... 

incidents of higher bacteria counts have been showing along the River's entire reach in Sonoma 
County, from Cloverdale to the estuary at Jenner. 

The enterococcus bacteria count measured 148 organisms per 100 milliliters of river water sampled 
last Thursday at Healdsburg's Camp Rose Beach, according to the Sonoma County Department of 
Health Services. The state advisory safe level is 61 per 100 ml. 

The Health Department's Environmental Health Division has a beach sampling hotline this summer 
which the public can call to find out whether any beaches have been posted with warnings. The 
number is 565-6552. 

Samples are tested for levels of total coliform, E. coli (Eschericha coli), and enterococcus bacteria as 
indicators of water quality. Though these are not considered disease-causing agents, "their presence 
above certain numeric levels is suggestive of the presence of other, difficult to detect and quantify 
pathogenic microorganisms that can cause health effects," says the Health Department's guidance 
information. "The use of these indicators is an effective way of monitoring the overall well-being of 
recreationa I waters." 

-F.R. 
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Wine Country tourism feels recession's pinch 

KENT PORTER I The Press Democrat 
Visitors still come to Healdsburg's enticing plaza to shop and eat but even in that bastion of Wine Country cachet, hotel bookings are not being 
made as far in advance, fewer visitors are staying overnight and room rates are often reduced. 

By CLARK MASON 
THE PRESS DEMOCRAT 

Published: Sunday, August 16, 2009 at 5:28 p.m. 
Last Modified: Sunday, August 16, 2009 at 5:28 p.m. 

At a Healdsburg bed-and-breakfast on a recent morning, a half-dozen guests were rhapsodizing about the town's charms, comparing notes on 
the restaurant and wineries they'd visited the day before. 
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BED TAXES COLLECTED Robert Dansby, an arts college professor from Newhall, voiced his enthusiasm for Sonoma County, but 
Sonoma County's cities collect also acknowledged the drop-off in his wife's interior design business was keeping them closer to home 
anywhere from 9 to 12 percent tax on this summer. 
hotel and inn room rates. Windsor's 
rise in collections is attributable to a "The revenue stream isn't quite as big as it used to be," he said. "Spending $5,000 or $6,000 on an 
significant increase in the number of Asian trip is not something we're going to do this year." 
hotel rooms in the most recent fiscal 
year, when the 116-room Hampton Inn Besides, he said, "Healdsburg is more fun than Singapore. We 're crazy about this place." 

opened. The town's bed tax rate also 

increased this year from 8 to 12 	 Situated in the heart of Wine Country with pedestrian-friendly charm and world-class restaurants, 

Healdsburg has fared better than most areas when it comes to retaining tourists and overnight visitors. percent. 

SANTA ROSA 


One of the best barometers of the industry, bed taxes -the fees that cities and the county collect on 
2007-08: $3,972,538 

hotel rooms and inns - are down virtually everywhere. 
2008-09: $3,246,508 

Decrease: 18 percent 
 For the 12 months that ended in June, those declines included a 36 percent plunge in Sebastopol, an 18 
SONOMA percent drop in Santa Rosa and somewhat smaller double-digit decreases in Sonoma, Petaluma and " 
2007-08: $2,615,474 Rohnert Park. 
2008-09: $2,220,692 

Decrease: 15 percent 
 Healdsburg's 7 percent dip isn't as bad as most, but city officials are projecting it will accelerate -to 
HEALDSBURG 14 percent in the city's current budget year. 
2007-08: $1,861,555 
2008-09: $1,735,637 Tourism, an estimated $1.3 billion bulwark of Sonoma County's economy, is continuing to struggle and 
Decrease: 7 percent the prognosis is that it will dip more. 
ROHNERT PARK 
2007-08: $1,899,362 "We will probably see a continued decline, flattening out over time," said Ben Stone, Sonoma County's 
2008-09: $1,693,217 economic development director. 
Decrease: 11 percent 
PETALUMA But it's also a mixed picture, Stone said, "partly cloudy with some blue sky in time," because ofrecent 

2007-08: $1,482,114 upticks in business confidence. "As people feel more confident, they will do more travel." 

2008-09: $1,290,914 
For now, hotel bookings are not being made as far in advance, fewer visitors are staying overnight and Decrease: 13 percent 
room rates are often reduced. WINDSOR 


2007-08: $742,500 

One industry survey of the hotel business in Sonoma County showed the average room rate in June was 

2008-09: $873,000 
$118, compared to $139 a year ago, representing a 15 percent drop. 

Increase: 18 percent 

SEBASTOPOL 
 Hotel occupancy had gone from 60 percent in the first halfof2008 to 51 percent for the same period in 
2007-08: $318,635 2009. 
2008-09: $204,354 

Decrease: 36 percent 
 The situation was worse in Napa County and San Francisco. 
CLOVERDALE 
2007-08: $164,233 "We are doing better than our competitive set," said Tim Zahner, director of public relations and 
2008-09: $159,980 marketing for the Sonoma County Tourism Bureau. 
Decrease: 3 percent 

Even the historical town of Sonoma, also a mecca for tourists, is feeling the pain. It's bed tax revenues, 
Related Links: which like most other cities go into the general fund to help pay for core municipal services such as 

police, frre and public works, are down 15 percent. 
• Sonoma Countv Tourism Bureau 

broadens target audience 	 "This is the first year we've seen a drop," said Sonoma Assistant City Manager Carol Giovanatto. "We 
had seen a gain overall the last several years upwards of 8, 9, 10 percent." 

Sonoma hotel occupancy rates, she said, declined from 66 percent at the end of June 2008 to 64 percent at the end of June this year. 

Giovanatto said business travel probably accounts for the biggest drop. "Businesses aren't doing conferences, retreats or getaways." 

The drop in overnight visitors is seen as a contributor to a 10 percent drop in sales tax revenues, although she said it's hard to separate how 
much ofthat is part of the general downturn in the economy that affects the purchasing power oflocal residents. 

There still seem to be plenty of day-trippers in Sonoma, drawn to wineries and the town square. 
\', 

"It's good to still see a lot of activity out there," she said. 

In Healdsburg, things aren't all doom and gloom in the wine tasting rooms, restaurants and hotels that ring the historic plaza. 

At the ultra swank, 16-room Les Mars Hotel, where room rates start at $575 a night, guests are staying for less time and bookings are down 
about 15 percent compared to last year, said manager Katie Ciocca. 

But the hotel isn't about to lower its rates to attract more clientele. "We take care ofpeople when they're here," said Ciocca. "You can't ever 
cheapen your brand." 
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She said that in the tourism slump that followed 9/11 many hotels cut rates too much and it's taken years for them to recover. 


The Les Mars is in an elite category with rooms that feature antique furniture and high-ceilings, fireplaces and sheets that are made by the 

same Italian linen maker that provides bedding for the pope. 


"We're seeing a lot more last-minute (bookings)," Ciocca said. "People aren't able to plan as much." 


Sometimes, she said, guests who might have gone to Europe decide to stay instead for five nights at the Les Mars. 


At the nearby Hotel Healdsburg, rooms have been discounted from 12 to 15 percent this year. On weekends at the moment, rates start at $360 

per night. 


"Yes, we're down. Yes, we're doing more promotions;" said Circe Sher, marketing director for the Hotel Healdsburg. 


After a slow season earlier this year, she said, things picked up in July. "It's getting better. We're feeling optimistic. We're still holding our 

breath for the winter." 


Weekends have filled up much later than in the past, she said, but midweek has been doing well with a lot ofBay Area residents. There has 

been an upswing of day visitors taking advantage of spa and restaurant packages that include use ofthe poo I, according to Sher. 


Herb Liberman, the city's economic development director, said that B&B operators have lowered their rates to remain attractive. 


"My rate is down a little bit," said Lucy Lewand, the owner of the Camellia Inn, a two-story pink Victorian mansion that she has operated as a 

bed-and-breakfast for almost three decades. 


"My revenues are down around 12 percent for the year to date," said Lewand, who also serves as president ofthe Healdsburg Chamber of 

Commerce. "In terms of a B&B, I'm typical, or faring a little better." 


Liberman said that even though many visitors come for the day, "like everywhere else, people have slowed down on purchasing." 


The merchants around the plaza report some struggles. 


"We're doing OK. We're down from last year, as everyone is," said Jazz Fabry, a consultant at Capture Fine Art. 


The gallery features eye-catching photo montages by Thomas Barbey described as "tongue-in-cheek surrealism" and limited edition photos 

selling for $500 to $3,000. 


Fabry said he offers deep discounts to keep business going as well as more affordable $95 "open editions." 


Next door at Electric Rose Gallery, owners are doing more than selling art. Co-owner Shiloh Sophia McCloud said the goal is to create a 

"destination experience" by holding workshops, classes and offering conversations with well-known authors like Alice Walker. 


"We've brought thousands of people to Healdsburg. They pay to come," said McCloud, who said most come from the Bay Area, but "we 

have people flying from Portland, Washington, New York and Denver that are on our list." 


It's still the allure of Wine Country that is the big draw. "People come here for the wine; it still drives the economy," said Alan Emery, an 

employee at the Ferrari-Carano tasting room on the plaza. 


There are a lot ofvisitors from the Midwest and East, including Chicago and Florida, Emery said. "Yesterday there were a lot from Ohio. We 

get the day-trippers, too. It revs up Thursday when tourists start coming in, through Sunday. It's still quite a destination." 


All rights reserved. This copyrighted material may not be re-published without permission. Links are encouraged . 
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Comments 

Only moderator-approved comments are shown on this page. To see all comments, please visit the forum. We at PressDemocrat.com created 
these forums as a place where our community can exchange ideas on news issues and express their thoughts. Please be courteous and 
respectful. Avoid expletives, false statements, veiled or overt threats and personal attacks. Stay on topic. (View full Terms of Service.) 

Post a comment I View all comments on this topic. 

1. 	 b335494 says ... 

August 16, 2009 7:57:25 pm 


I really don't want the industries and businesses to shut down. I hope they can keep it together. I wonder about places in the article like 
LeMars who say they're not lowering their boutique hotel prices from $575 a night - yet they have been feeling the pinch. 

I know that a 5 star hotel in SF originally said they'd never lower their prices but they are now. They also said they'd never be on 
price line, etc, but they are now. They also fired tons of staff people there. 

"'.11 Report this post 
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Welcome to the West County Gazette EXTRA! Blog. Your 
contributions are always welcome ... all-month-long. Just e-i:mtLL.me. 
Thanks for keeping the lines of communication open for our 
neighbors of Sonoma County home towns. 

Russian River Flows 

Update of River Flows & Photo Project 
By Brenda Adelman 

Memorial Day Weekend, Russian River Watershed Protection 
Committee and friends began clicking away at popular Russian 
River locations. Our photo project had begun and will continue 
weekly through the first weekend in October. We are committed to 
photographing Hacienda, Guerneville (Johnson's and Dubrava 
beaches), and Monte Rio beaches every weekend, when recreation 
use is high. Several people have volunteered to photograph other 
popular beaches, and we will report their results in August. 
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Flows can get much lower... 
As you recall, the State Water Board granted the Sonoma County 
Water Agency the authority to lower flows down to 35 cubic feet 
per second (cfs) measured at the Hacienda Bridge. The goal was to 
save water in Lake Mendocino for the fall Chinook migration. 
Because we have had a relatively cool summer so far, they have 
not needed to do that and flows have stayed between 125 cfs and 
175 cfs for the last month. 125 cfs is the minimum for a normal 
year, but we expect flows to go quite a bit lower when the weather 
heats up. We want to have a photo record over the entire summer 
so we can document the effects. (This is being written on July 
10th.) 

We want to 
identify flow 
levels, impacts 
on recreation, 
and visible water 
quality 
impairments 
such as invasive 
Ludwegia 
growths and 
large algae 
clumps. Most of 
the pictures we've taken so far, are from the major bridges and 
give a panorama view. At the same time we are keeping track of 
flow levels as measured at Hacienda and temperatures on the day 
we shoot. We found that there was very high river use during the 
hot weather. Over July 4th weekend, when it was fairly cool (about 
low 70's and windy), recreationist numbers were much lower than 
the week before, when it was in the '90's. 

Water quality needs watching... 
Water quality tests for bacteria have caused concern at times at 
Johnson's and Monte Rio Beaches. Signs went up a few times telling 
people to swim at their own risk. We heard of one dog getting sick 
last weekend after swimming in the river. But bacteria data is 
finicky. It can be high one day and back to normal the next. One 
kid or pet that "goes" in the water right before a sample is taken, 
can skew the results that can disappear an hour later. 

Also, stirring up the river bottom muck can also muddy the water 
and cause bacteria counts to rise. Tests are usually taken weekly, 
but if they get positive results, they go back again. Our advice: if 
you have health issues, it might be better to stay out of the water 
or find a remote beach somewhere where contamination is less 
likely to occur. If you are pretty healthy, you probably don't have 
to worry much. 

We are also very concerned about the large mats of algae in the 
river and the bright green Ludwegia growing from the bank. We are 
especially concerned about what will happen if the weather heats 
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up and the river goes down. The nutrients and invasive plants are 

likely to proliferate. 


There have been several reports of large clumps of dark green 
algae from Rio Nido to Monte Rio. In some cases, it has come up 
suddenly and actually coated the rocks on the riverbanks with 

muck. We were told that the Monte Rio beach concession had to 

rake out large amounts of algae right where they rent their canoes. 

We could use help photographing these conditions. Please send us 

dated digital photos and locations noted if you are able to help us 

document these conditions. So far the water quality data being 

collected has not really indicated problems with nutrients in spite of 

these conditions, so it is extremely important that we document 

them visually. 

r 


RRWPC has been 

trying to take 

the same photos 

in the same 

locations from 

week to week so 

we can see how 

the lowering of 

the flow affects 

recreational use. 

This is proving 

more challenging 

than we thought, 

since getting the exact same angle and magnification each time is 

difficult. Also, there are dams at Johnson's and Vacation Beaches 

(about a mile downstream from Johnson's) and they have a major 

affect on water levels at those locations. Nevertheless, we can still 

demonstrate some of the differences over the course of time, 

especially when flows go very low. 


Noticing the impacts.... 
What we have noticed is that if you look at the body of the water 

each week between 125 cfs and 200 cfs you don't notice a huge 

difference in the amount of water. But then if you notice 

permanent fixtures, like signs, you can see the water levels 

gradually going down. You can also watch people cross the river at 

Monte Rio beach and for most, it doesn't even come up to their 

knees. In some places, large dogs can run across and not even 

have to swim. 


So far, kayaks and canoes can still maneuver pretty well. We have 

been told that they start having major problems at 85 cfs. If the 

weather stays cool, maybe we can get through most of the summer 

without losing the canoe season. We saw hundreds of boats all up 

and down the river in the hot weather especially. It is an extremely 

popular past time for visitors and local residents alike. 


Would you like to help? 
If any of you like to photograph and have a digital camera, please 
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send us pictures. We would like to have the photos dated and we 
would appreciate a description of where they were taken. You can 
email them to: rrwpc@comcast.net 

PHOTOS by Larry Hanson, Shula Zuckerman, Laurie Ross 

Labels: ENYJBQNM!=_l"lI, IQP SIQR.IES..: SDNQMA.CQUNTY__N EWS, 
Vl/9-teLN~~ 
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Bacteria counts continue to exceed safe guidelines 
['::j~fi~:Le~~;,r;J 

By Frank Robertson 
Staff Writer 
Published: Monday, July 20, 2009 2:26 PM PDT 

Russian River bacteria levels exceeded state health guidelines again last week at two crowded 
beaches where warnings were posted saying "swimming not advised." 

Official warning signs went up at Healdsburg's Veterans Memorial Beach and at Guerneville's 
Johnson's Beach after water samples last Thursday showed bacteria levels exceeded state health 
guidelines for recreational contact. 

Subsequent samples have shown bacteria levels were back to safe levels at both beaches this week, 
said Walt Kruse, director of environmental health for the Sonoma County Health Department. 

A warning sign remained up at Johnson's Beach on Tuesday but Kruse said Johnson's owner Clare 
Harris would be advised that the most recent bacteria tests show safe levels. 

In Healdsburg in the river below Memorial Beach dam, "We've had absolutely no problem at all," said 
Larry Laba of Russian River Adventures, whose clients typically canoe and kayak the river from 
Healdsburg down to the Wohler Bridge. 

Laba said the Sonoma County Water Agency will be installing its rubber dam at Wohler this week 
which could result in anticipated lower flows when the water Agency is expected to cut releases from 
Lake Mendocino to preserve water to release this fall for migrating salmon. 

"In our section of the River Dry Creek brings in pretty fresh clean water," said Laba. "It's pretty darn 
clear and clean. So far so good." 

River samples are being taken twice a week on Tuesdays and Thursdays at a dozen points in the river 
from Cloverdale to the estuary at Jenner this summer as part of a state-mandated monitoring 
program. 

The Johnson's warning advisory Tuesday didn't seem to faze sunbathers at the popular Guerneville 
beach where dozens of people splashed in deep green water behind the Russian River Recreation and 
Park District's summer dam. 

The water sample taken at Johnson's last Thursday showed a high reading for enterococcus, an 
"indicator bacteria" that could signal the presence of pathogens that if contacted "could result in 
symptoms such as diarrhea, cramps and nausea," according to a North Coast Regional Water Quality 
Control Board (NCRWQCB) information sheet on the bacterial water sampling program. 

The river sample taken at Healdsburg on July 9 contained a total coliform bacteria count of more than 
17,000 per 100 milliliters of water, according to the results posted jointly by the Sonoma County 
Water Agency, the Sonoma County of Environmental Health division and the North Coast Regional 
Water Quality Control Board. 

Coliform bacteria are present in the digestive tracks of warm-blooded animals and humans and in soil. 
State health guidelines for freshwater recreation say a health hazard exists when total coliform 
bacteria counts measure greater than 10,000 organisms per 100 milliliters of water. 

Enterococcus was measured at more than 200 per 100 ml. at Healdsburg last week. State guidelines 
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say a reading above 31per100 ml should trigger a health advisory. 

The enterococcus bacteria count was 203, more than three times higher than the state draft guideline. 

The river is tested for levels of total coliform, E. coli (Eschericha coli), and enterococcus bacteria as 
indicators of water quality. Though these are not considered disease-causing agents, "their presence 
above certain numeric levels is suggestive of the presence of other, difficult to detect and quantify 
pathogenic microorganisms that can cause health effects," say state guidelines. "The use of these 
indicators is an effective way of monitoring the overall well-being of recreational waters." 

So far this year there have been more than 30 instances of high bacteria counts at river beaches from 
Cloverdale to the estuary. Health officials have not linked the high counts this summer to any 
particular source. 

"Potential sources of contamination include surface water runoff, animal waste, leachate from sewage 
disposal systems and improperly disposed of human waste from visitors to the river," say state 
guidelines. 
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River bacteria counts up again 
After brief holiday respite, levels exceeding state guidelines 
by Frank Robertson 
Sonoma West Staff Writer 
Published: Wednesday, July 15, 2009 4:19 PM PDT 

GUERNEVILLE - Russian River bacteria levels exct;eded state health guidelines again last week at two 
crowded beaches where warnings were posted saying "swimming not advised." 

Official warning signs went up at Healdsburg's Veterans Memorial Beach and at Guerneville's 
Johnson's Beach after water samples last Thursday showed bacteria levels exceeded state health 
guidelines for recreational contact. 

Subsequent samples have shown bacteria levels were back to safe levels at both beaches this week, 
said Walt Kruse, director of environmental health for the Sonoma County Health Department. 

A warning sign remained up at Johnson's Beach on Tuesday but Kruse said Johnson's owner Clare 
Harris would be advised that the most recent bacteria tests show safe levels. 

In Healdsburg in the River below Memorial Beach dam, "We've had absolutely no problem at all," said 
Larry Laba of Russian River Adventures, whose clients typically canoe and kayak the River from 
Healdsburg down to the Wohler Bridge. 

Laba said the Sonoma County Water Agency will be installing its rubber dam at Wohler this week 
which could result in anticipated lower flows when the water Agency is expected to cut releases from 
Lake Mendocino to preserve water to release this fall for migrating salmon. 

"In our section of the River Dry Creek brings in pretty fresh clean water," said Laba. "It's pretty darn 
clear and clean. So far so good." 

River samples are being taken twice a week on Tuesdays and Thursdays at a dozen points in the River 
from Cloverdale to the estuary at Jenner this summer as part of a state-mandated monitoring 
program. 

The Johnson's warning advisory Tuesday didn't seem to faze sunbathers at the popular Guerneville 
beach where dozens of people splashed in deep green water behind the Russian River Recreation and 
Park District's summer dam. 

The water sample taken at Johnson's last Thursday showed a high reading for enterococcus, an 
"indicator bacteria" that could signal the presence of pathogens that if contacted "could result in 
symptoms such as diarrhea, cramps and nausea," according to a North Coast Regional Water Quality 
Control Board (NCRWQCB) information sheet on the bacterial water sampling program. 

The River sample taken at Healdsburg on July 9 contained a total coliform bacteria count of more than 
17,000 per 100 milliliters of water, according to the results posted jointly by the Sonoma County 
Water Agency, the Sonoma County of Environmental Health division and the North Coast Regional 
Water Quality Control Board. 

Coliform bacteria are present in the digestive tracks of warm-blooded animals and humans and in soil. 
State health guidelines for freshwater recreation say a health hazard exists when total coliform 
bacteria counts measure greater than 10,000 organisms per 100 milliliters of water. 
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Enterococcus was measured at more than 200 per 100 ml. at Healdsburg last week. State guidelines 
say a reading above 31per100 ml should trigger a health advisory. 

The enterococcus bacteria count was 203, more than three times higher the the state draft guideline. 

The River is tested for levels of total coliform, E. coli (Eschericha coli), and enterococcus bacteria as 
indicators of water quality. Though these are not considered disease-causing agents, "their presence 
above certain numeric levels is suggestive of the presence of other, difficult to detect and quantify 
pathogenic microorganisms that can cause health effects," say state guidelines. "The use of these 
indicators is an effective way of monitoring the overall well-being of recreational waters." 

So far this year there have been more than 30 instances of high bacteria counts at River beaches from 
Cloverdale to the estuary. Health officials have not linked the high counts this summer to any 
particular source. 

"Potential sources of contamination include surface water runoff, animal waste, leachate from sewage 
disposal systems and improperly disposed of human waste from visitors to the river," say state 
guidelines. 
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Russian River bacteria levels return to 'acceptable' 
by David Abbott 
Sonoma West Editor 
Published: Thursday, July 9, 2009 1:03 PM PDT 

Concerns over bacteria levels in the Russian River that led to warnings being posted on popular local 
beaches mere days from the Fourth of July weekend subsided just in time for the festivities on some 
beaches. 

Warning signs were posted by the Sonoma County Department of Health Services at Johnson's Beach 
in Guerneville, Monte Rio Beach, Sunset Beach, and Veteran's Memorial Beach in Healdsburg. 

On Friday, July 3, the warnings were removed from the Guerneville and Monte Rio Beaches, and by 
Sunday the signs at Memorial and Sunset were down as well. 

"It takes about 24 hours for the test results to come in, (which led to) advisory signs being posted on 
the beaches on Wednesday," Sonoma County Environmental Health Director Walter Kruse said. "On 
Thursday, the Sonoma County Water Agency did samples again leading to Friday's removal of the 
signs." 

During the summer several agencies - including the North Coast Regional Water Quality Control 
Board, SCWA and even the Permit and Resource Management Department - take routine weekly 
tests at six public beaches from Healdsburg to Monte Rio, including Camp Rose Beach, Healdsburg 
Memorial Beach, Steelhead Beach and Forestville Access Beach, known as Mom's Beach. 

State health guidelines recommend warning signs be posted when "indicator organisms" exceed 
10,000 per 100 milliliters (ml) for total coliform; 235 per 100 ml fore. coli, and 61per100 ml for 
enterococcus. 

Bacteria tests for the month of June showed enterococcus counts at Johnson's Beach at a peak of 
139.6 per 100 ml on June 19, but by July 2, the count had dropped back to what is considered a safe 
level of 20. Memorial Beach saw a peak of 84 on July 2 that measured at 52 the following day. 

Kruse said it is difficult to determine what causes the fluctuations and one purpose the monitoring 
serves, is to alert health officials to such things as illegal discharges or spills. It also serves to gather 
data on water quality in order to monitor the overall health of the water and to assure that it is up to 
EPA standards for bacteria content. 

The various agencies want to reduce the probability of users getting gastrointestinal problems. 

"We post advisories so people know," Kruse said. "When those levels hit the upper limit we put up the 
si9ns so people can make the choice" to stay out of the water. 

But the warnings did take a toll on at least one business on the river. 

Lollie Mercer who owns River's Edge Kayak and Canoe Trips said the warnings definitely affected her 
business, leading to a loss of "a couple of" bookings. 

Mercer was frustrated because the agency doesn't give any warning when the signs go up. 

"We had to be honest and disclose it to (our customers)," she said. "And tell them it's up to them 

(whether to take the trips)." 
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Mercer is also frustrated by what she sees as mismanagement by various agencies, although she 
doesn't blame individuals who are doing as good a job as possible given the complexity of a water 
management system that is often at odds with itself. 

The competing needs of environmental management, public use, agriculture, and businesses that 
depend on the river are pieces of the problems Mercer sees. 

But further downstream, last week's warnings came down just in time to ease concerns about holiday 
celebration disruptions. 

"They called us Friday to take the advisory notice down," said Roberta Pollard of the Monte Rio 
Recreation and Park District. "It was really nice on the Fourth and everyone had a good time." 

Copyright© 2009 - Sonoma West 

[x] Close Window 

2 of2 8/17/2009 4:09 PM 

http://www.sonomawest.com/articles/2009/07I13/sonoma


Print Version> Supervisors dual role questioned http://www.sonomawest.com' arti cles/2009 /06/24/windsor/news/ do ... 

WINDSOR > NEWS 

Supervisors dual role questioned 
River /ow-flow order ignites Water Agency governance debate 
By Frank Robertson 
Staff Writer 
Published: Wednesday, June 24, 2009 3:46 PM PDT 

With the Russian River's flow set to be cut again this summer River advocates are wondering whether 
county supervisors are really doing all they can to insure that sufficient water flows down river for 
swimmers, boaters and endangered fish. 

The perception has been around for years that Russian River water is being sold off to cities to fill 
swimming pools and sprinkle suburban lawns at the expense of the River's ecology, and the Sonoma 
County Board of Supervisors, which also serves as the Sonoma County Water Agency's Board of 
Directors, has gleefully let it happen 

"Do you represent us first or the Water Agency first?" Healdsburg canoe and kayak operator Larry 
Laba asked 5th District Supervisor Efren Carrillo last month at a Guerneville low-flow workshop to air 
out potential damage lower flows may impose this summer on River recreational uses. 

Carrillo found himself in a tough spot as a county supervisor representing a district with a huge stake 
in the River's recreational economy while he's also a Sonoma County Water Agency director, one of 
the many special-district hats that county supervisors wear. 

If this summer's worst-case scenario materializes River flows may drop to 35 cubic feet per second 
(cfs) below Healdsburg, a more than 300 percent reduction compared with normal years. If that 
happens, "I believe there's going to be a social effect you haven't looked at," Laba told the May 28 
workshop led by Carrillo and a panel of state and county officials who said candidly the low-flow 
conditions looming this summer are uncharted territory. 

"We need 85 cubic feet per second" in the lower River for summer recreational use, said Laba. "If that 
water has to come from other places ... you need to represent us," said Laba, who operates Russian 
River Adventures. "You haven't done it. I don't believe you have served us well," said Laba, whose 
4th District Supervisor, Paul Kelley, did not attend the workshop. 

Reduced Russian River summer flows may now be permanent owing to a number of factors including 
greater urban water demands, a reduction in the amount of water historically diverted from the Eel 
River into the Russian, and federally mandated flow cuts to improve habitat for endangered native 
salmon. 

"We're never going to see normal year flows again," Sweetwater Springs Water District General 
Manager Steve Mack told the low-flow workshop. 

"The mission of the Water Agency is to serve its customers," said Mack, whose Sweetwater District 
serves Guerneville and Monte Rio with water pumped from wells supplied by the River. "For the rest 
of us in Sonoma County, who's looking out for us?" 

I 

Criticism of the Sonoma County Water Agency's governance structure is not new, but drought 
conditions and competing demands for scarce River water have amplified the issue of whether Russian 
River recreational needs are aligned with the Water Agency's mission to supply its urban contractors 
and their growing populations. 
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The impending departure of Water Agency chief Randy Poole, who has indicated he plans to retire, 
has also renewed interest in a possible change in Water Agency governance. 

Poole, who was in a closed session discussion with supervisors Tuesday, could not be reached for 
comment. 

Carrillo and former 5th District Supervisor Mike Reilly both confirmed Poole has submitted a 
long-term notice of resignation. 

Poole's likely successor is Water Agency Assistant General Manager Grant Davis. 


At May's workshop Davis said the Water Agency will ramp up efforts this summer to closely monitor 

River recreational conditions and water quality. 


He's also a River enthusiast and a regular visitor to Johnson's Beach in Guerneville, said Davis. 


"I recreate there," said Davis. "I come to Johnson's Beach. I love this spot. I canoe and kayak." 


Former 5th District Supervisor Mike Reilly said there is no question the 5th District representative is in 

a complicated position trying to do what's right for the River and at the same time make sure the 
Water Agency can meet its contractual obligations to supply a growing population of 600,000 people in 
Marin and Sonoma counties. 

But to change the Water Agency's governance would require action by the state legislature, not the 
county. 

"It's a state charter," said Reilly. "It would take an action of the state legislature to alter the charter. 

"There's been talk over time about doing some kind of joint powers agreement like the Sonoma 
County Transportation Authority," said Reilly, who retired in January after 12 years on the board. 

"I haven't heard any support from elected types for a separately elected water board," said Reilly. 

"My response is if you can't elect the supervisors you want how are you going to elect the water board 
you want?" 

"If anything development and corporate interests would be much more involved in a water board 
election than they would be in a Board of Supervisors' election," said Reilly. "People need to be careful 
what they wish for." 
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Lovver Russian River flovvs in 'uncharted waters' say water officials 

By Frank Robertson 
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Published: Thursday, June 4, 2009 11 :34 AM PDT 

No one's really sure what will happen this summer when the Russian River may flow at levels lower 
than anything seen in recent history, Sonoma County Water Agency officials conceded last week. 

"We haven't been in conditions like this before," said Sonoma County Water Agency Assistant General 
Manager Grant Davis at a River low-flow workshop held in Guerneville last week to talk about what to 
expect from low flows this summer. 

River flow reductions that were formally spelled out in a state Water Resources Control Board order 
this week could result in far less water than usual in the River, especially above Healdsburg, but 
whether a worst-case scenario materializes will depend on factors including conservation efforts now 
being sought from everyone who depends on Russian River water, including grape growers. 

The Water Agency's conservation outreach includes "a very aggressive effort" to help winegrowers 
conserve water this summer, said Davis. But all water users are now being urged to conserve and 
learn to live with less water. 

"We're hearing angst from the lower River, from the agricultural community and from the water 
contractors," said Davis. "The Water Board hasn't made anybody happy." 

The cuts are needed to insure adequate water supplies to keep the River flowing in late summer and 
early fall when native salmon migrations take place. After three dry years in a row Lake Mendocino is 
projected to run dry in September if conservation goals are not met. 

The Water Agency is now under the gun to reduce River diversions by 25 percent through Oct. 2, and 
is asking its 600,000 residential, commercial and municipal water customers in Marin and Sonoma 
Counties to cut their usage by at least that much too. 

But whether River flows will have to be cut down to "critical dry year" levels starting on July 6 may 
not be necessary if the amount of water in Lake Mendocino is at an adequate level on July 1. 

"These are kind of uncharted waters," said Water Agency spokesman Brad Sherwood at last week's 
workshop attended by about 100 people in the Guerneville Veterans Hall. 

Dealing with the low flaw's uncertainties, such as the potential recreational impacts of algae blooms 
and a River too shallow to paddle a canoe, are now the focus of state and county agencies with 
Russian River jurisdiction. 

"We've never seen the River in the state we'll find it this summer," said Water Agency fisheries 
biologist David Manning. 

A fisheries monitoring plan is also part of the effort this summer. The Water Agency is planning 
weekly meetings with other governmental agencies this summer "to lay out what we've found and ask 
for their guidance," said Manning. 

"We really don't have any model to follow," if the River level drops drastically below historic levels. 

This week's order calls for added monitoring of river water quality for human health as well as 
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fisheries, with 16 monitoring sites from Cloverdale to Monte Rio. The information is publicly available 
online 

The Sonoma County Health Department monitoring will include posted warnings if bacteria levels 
exceed the state threshold. 

Health department monitoring staff will be looking for statistical trends "to see if something is going 
on," said Walt Kruse of the Sonoma County Health Services Environmental Health division. 

The final order this week postpones lowering River flows any further (if necessary) until after the July 
4 weekend when some of the summer's heaviest recreational use is expected. 

An early May storm also helped to postpone River flow reductions that had been anticipated in April. 

The modified order still requires a 25 percent reduction in the amount of water SCWA diverts from the 
Russian River, but responds to public concerns regarding reducing river flows prior to the July 4 
weekend. Lower flows in the river won't take effect until July 6, instead of the July 1 date in the 
original order. 

"I'm pleased the state board listened to Russian River businesses and made the sensible decision to 
reduce flows after the July 4 weekend, when the river is enjoyed by thousands of local and 
out-of-town visitors," said 5th District Sonoma County Supervisor and Water Agency (SCWA) Director 
Efren Carrillo. "The state board also spelled out a process for addressing any problems that might 
arise if flows have to be significantly reduced." 

If minimum instream flow requirements are reduced to "critical dry year" criteria, the state order 
requires SCWA to coordinate weekly conference calls with staff from the SWRCB water rights division, 
National Marine Fisheries Service, California Department of Fish and Game and North Coast Regional 
Water Board to discuss water quality, temperature and fisheries monitoring. If problems are detected, 
agency personnel can recommend to the state Deputy Director for Water Rights actions to "alleviate 
concerns" regarding water quality, public health or fishery conditions. 

The revised order also changes the measurement used to determine the level of flows in the river. 
The April 10 order based river flows on the amount of water flowing into Lake Mendocino. The new 
order bases river flows on the amount of water stored in the lake. If storage levels are at or above 
65,630 acre feet on July 1, minimum flows in the Russian River starting on July 6 will be equivalent to 
"dry year" flows of 75 cubic feet per second (cfs) in Healdsburg and 85 cfs at Hacienda Bridge. There is 
approximately 57,000 acre feet in Lake Mendocino currently. 

"We caught a lucky break with the weather in May. We believe that residents and farmers responded 
by turning down their irrigation and turning off their sprinklers. As a result, the water levels in Lake 
Mendocino actually increased a little," said 3rd District Supervisor and SCWA director Shirlee Zane. 
"Yet even with this increase, we should all continue our efforts to significantly cut back on water use." 
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ABSTRACT
	

Tom Origer & Associates conducted an archival study for the Fish Habitat Flows and Water Rights 
Project, as requested by the Sonoma County Water Agency. This study was designed to meet 
requirements of the California Environmental Quality Act. 

Per the findings of the National Marine Fisheries Service (2008), the Sonoma County Water Agency is 
seeking to improve Coho salmon and steelhead habitat in the Russian River and Dry Creek by 
modifying the minimum instream flow requirements specified by the State Water Resources Control 
Board's 1986 Decision 1610. The current study includes a ⅛ mile buffer around Lake Mendocino, 
Lake Sonoma, the Russian River from Coyote Valley Dam to the Pacific Ocean, and Dry Creek from 
Warm Springs Dam to the Russian River. 

The study included archival research at the Northwest Information Center, Sonoma State University 
(NWIC File No. 15-1481); archival research at the Museum of Paleontology, University of California, 
Berkeley; examination of the library and files of Tom Origer & Associates; and contact with the 
Native American community. 

Documentation pertaining to this study is on file at the offices of Tom Origer & Associates (File No. 
16-40RS). 

Synopsis 

Project: Fish Habitat Flows and Water Rights Project 
Location: Lake Mendocino, Lake Sonoma, Dry Creek from Warm Springs Dam to its 

confluence with the Russian River, and the Russian River from Lake Mendocino to its 
confluence with the Pacific Ocean, Mendocino and Sonoma Counties 

Quadrangles: Arched Rock, Asti, Big Foot Mountain, Camp Meeker, Cazadero, Cloverdale, 
Duncans Mills, Elledge Peak, Geyserville, Guerneville, Healdsburg, Hopland, 
Jimtown, Purdys Garden, Ukiah, Warm Springs Dam 7.5’ series 

Study Type: Archival study 
Scope: ~101 miles of the Russian River channel, 14 miles of Dry Creek Channel, Lake 

Mendocino, Lake Sonoma, and a ⅛ mile buffer around all of these features Archival 
research of the study area 

Finds: 262 cultural resources have been recorded within the study area. 
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INTRODUCTION
	

This report describes a cultural resources study for the Fish Habitat Flows and Water Rights Project in 
southern Mendocino County and in Sonoma County, California (Figure 1). The Sonoma County Water 
Agency is seeking to modify the minimum instream flow requirements of Dry Creek and the Russian 
River to enhance habitat for salmonid species. The study was requested and authorized by the Sonoma 
County Water Agency, and was designed to satisfy requirements of the California Environmental 
Quality Act. 

REGULATORY CONTEXT 

The California Environmental Quality Act (CEQA) requires that cultural resources be considered 
during the environmental review process. This is accomplished by an inventory of resources within a 
study area and by assessing the potential that cultural resources could be affected by development. 

This cultural resources survey was designed to satisfy environmental issues specified in the CEQA and 
its guidelines (Title 14 CCR §15064.5) by: (1) identifying all cultural resources within the project 
area; (2) offering a preliminary significance evaluation of the identified cultural resources; (3) 
assessing resource vulnerability to effects that could arise from project activities; and (4) offering 
suggestions designed to protect resource integrity, as warranted. 

Resource Definitions 

Cultural resources are classified by the State Office of Historic Preservation (OHP) as sites, buildings, 
structures, objects and districts, and each is described by OHP (1995) as follows. 

Site. A site is the location of a significant event, a prehistoric or historic occupation or 
activity, or a building or structure, whether standing, ruined, or vanished, where the 
location itself possesses historic, cultural, or archaeological value regardless of the 
value of any existing structure. 

Building. A building, such as a house, barn, church, hotel, or similar construction, is 
created principally to shelter any form of human activity. "Building" may also be used 
to refer to a historically and functionally related unit, such as a courthouse and jail, or 
a house and barn. 

Structure. The term "structure" is used to distinguish from buildings those functional 
constructions made usually for purposes other than creating human shelter. 

Object. The term "object" is used to distinguish from buildings and structures those 
constructions that are primarily artistic in nature or are relatively small in scale and 
simply constructed. Although it may be, by nature or design, movable, an object is 
associated with a specific setting or environment. 

District. A district possesses a significant concentration, linkage, or continuity of 
sites, buildings, structures, or objects united historically or aesthetically by plan or 
physical development. 

Significance Criteria 

When a project might affect a cultural resource, the project proponent is required to conduct an 
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assessment to determine whether the effect may be one that is significant. Consequently, it is 
necessary to determine the importance of resources that could be affected. The importance of a 
resource is measured in terms of criteria for inclusion on the California Register of Historical 
Resources (Title 14 CCR, §4852(a)) as listed below. A resource may be important if it meets any one 
of the criteria below, or if it is already listed on the California Register of Historical Resources or a 
local register of historical resources. 

An important historical resource is one which: 

1. 	 Is associated with events that have made a significant contribution to the broad 
patterns of local or regional history, or the cultural heritage of California or the 
United States. 

2. 	 Is associated with the lives of persons important to local, California, or national 
history. 

3. 	 It embodies the distinctive characteristics of a type, period, region or method of 
construction, or represents the work of a master or possesses high artistic values. 

4. 	 It has yielded, or may be likely to yield, information important to the pre-history 
or history of the local area, California, or the nation. 

In addition to meeting one or more of the above criteria, eligibility for the California Register requires 
that a resource retains sufficient integrity to convey a sense of its significance or importance. Seven 
elements are considered key in considering a property’s integrity: location, design, setting, materials, 
workmanship, feeling, and association. 
Additionally, the OHP advocates that all historical resources over 45 years old be recorded for 
inclusion in the OHP filing system (OHP 1995:2), although the use of professional judgment is urged 
in determining whether a resource warrants documentation. 

PROJECT SETTING 

Study Area Location and Description 

The study area consists of Lake Mendocino, Lake Sonoma, the Russian River from Coyote Dam to the 
mouth of the river at the Pacific Ocean, Dry Creek from Warm Springs Dam to its confluence with the 
Russian River, and a one-eighth mile buffer around these features (See Appendix F for map). 

The Sonoma County Water Agency is requesting a reduction in the flow of water from Coyote Valley 
and Warm Springs dams during the months of June, July, August, and September from the State Water 
Resources Control Board to create a better habitat for salmonid species. 

The study area is shown on the Arched Rock, Asti, Big Foot Mountain, Camp Meeker, Cazadero, 
Cloverdale, Duncans Mills, Elledge Peak, Geyserville, Guerneville, Healdsburg, Hopland, Jimtown, 
Purdys Garden, Ukiah, and Warm Springs Dam 7.5' USGS topographic maps. 

Soils within the bed of Dry Creek and the Russian River consist of Riverwash (Howard and Bowman 
1991: Sheets 30, 32, 33, 35, and 38; Miller 1972:Sheets 2, 8, 9, 10, 19, 20, 21, 28, 29, 30, 31, 39, 40, 
48, 49, 50, 57, 63, 64, 65, 70, 71, 72, and 77). Soils immediately adjacent to Dry Creek and the 
Russian River are primarily alluvial soils including Argixerolls, Cole, Cortina, Feliz, Haploxeralfs, 
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Manzanita, Pajaro, Positas, Russian, Talmage, Xerofluvents, and Yolo soils. These soils tend to 
support the growth of forbs, shrubs, wild berry vines, scattered oaks and annual and perennial grasses. 
Historically, parcels containing alluvial soils were used primarily for agricultural purposes and 
homesite development (Howard and Bowman 1991; Miller 1972). 

Around Lake Mendocino and Lake Sonoma, and in places where the hills lie close to the river, such as 
between Hopland and Cloverdale and from Forestville to the Duncans Mills area, soils found on 
terraces and upland environments are the primary soil types. These soils include, Atwell, Bearwallow, 
Boomer, Clough, Comptche, Cummiskey, Dibble, Etsel, Felta, Hellman, Hely, Henneke, Hopland, 
Hugo, Josephine, Kekawaka, Kinman, Kneeland, Laughlin, Los Gatos, Maymen, Montara, Pinnoble, 
Pinole, Pleasanton, Reynor, Red Hill, Sanhedrin, Sites, Sobrante, Spreckels, Squawrock, Stonyford, 
Suther, Witherell, Woodin, Xerochrepts, Yokayo, Yorktree, and Yorkville (Howard and Bowman 
1991; Miller 1972). These soils tend to support the growth of mixed-evergreen forests which include, 
Redwood, Douglas-fir, oaks, madrone, shrubs, poison oak, and some scattered grasses. These soils 
tend to be used for timber and firewood production, watershed, wildlife habitat, and some homesite 
development. 

In much smaller, localized locations are Costal Beach, Rock Outcrop, Tidal Marsh, and Urban Land 
(Howard and Bowman 1991; Miller 1972). 

Geology for much of study the area consists of alluvial soils of the Holocene epoch (11,700 years ago 
to present). However, in locations where the Russian River narrows, and around Lake Mendocino and 
Lake Sonoma, the geology consists of Franciscan formation, Undivided Cretaceous marine deposits, 
Lower Cretaceous marine deposits, and ultrabasic intrusive rocks. All of these were formed during the 
Mesozoic era (66 to 252 million years ago) (Jennings and Strand 1960; Koenig 1963). 

Dry Creek and the Russian River would have been a year-round supply of water to prehistoric 
inhabitants. There are also several major and minor creeks and drainages that flow into Dry Creek and 
the Russian River. Major creeks along the Russian River include, but are not limited to, Austin, 
Barrelli, Big Sulphur, Coleman, Crocker, Cummiskey, Dry, Dutch Bill, Edwards, Feliz, Fife, Gill, 
Gird, Green Valley, Hobson, Howell, Maacama, Mark West, McNab, Miller, Morrison, Pieta, Pocket 
Canyon, Porter, Robinson, Sausal, Sheephouse, Smith, Sulphur, and Willow. Major creeks that flow 
into Dry Creek include Crane, Dutcher, Fall, Grape, Kelley, Mill, Peña, Schoolhouse, and Wine. 

The study area and its surroundings include a nearby fresh water source and well-drained soils that 
could have supported a variety of plants that in turn could have served as food and cover for animals. 
The presence of these natural attributes suggests that the study area could have been a desirable place 
for prehistoric people to live and gather resources. 

Cultural Setting 

Archaeological evidence indicates that human occupation of California began at least 11,000 years ago 
(Erlandson et al. 2007:59). Early occupants appear to have had an economy based largely on hunting, 
with limited exchange, and social structures based on the extended family unit. In the greater San 
Francisco Bay Area, earliest sites tend to date to 7,000-8,000 B.C. (Fitzgerald 1993; Hylkema 2002; 
Meyer and Rosenthal 1997; Schwaderer 1992). No sites have been found in the study area that have 
been dated to this time; however, not all of the identified sites have been evaluated.  

Linguistic evidence shows that between 8,000 and 6,000 B.C. inhabitants in the area were Pre-Yukian 
speakers but by 4,000 B.C. Yukian languages had developed in the Northern Coast Range Mountain 
area (Moratto 2004:545 and 550). Between 2000 B.C. and A.D. 1 Hokan speakers began to migrate 
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into Sonoma and Mendocino counties out of the Clear Lake Basin (Golla 2007:79; Moratto 2004:556-
559). By A.D. 1, Hokan speaking people inhabited nearly all of Sonoma County and southern 
Mendocino County. 

At the time of European settlement, the study area was included primarily in the territory controlled by 
the Pomo (Barrett 1908; Bean and Theodoratus 1978; McLendon and Oswalt 1978). However, there is 
a small portion of the study area from just north of Geyserville to just before the Russian River meets 
with Healdsburg, which lies within Wappo territory (Barrett 1908). The Pomo and Wappo were 
hunter-gatherers who lived in rich environments that allowed for dense populations with complex 
social structures (Barrett 1908; Kroeber 1925). They settled in large, permanent villages about which 
were distributed seasonal camps and task-specific sites. Primary village sites were occupied 
throughout the year and other sites were visited in order to procure particular resources that were 
especially abundant or available only during certain seasons. Sites often were situated near fresh water 
sources and in ecotones where plant life and animal life were diverse and abundant. For more 
information about the Pomo, see Kniffen (1939) and Stewart (1943). For more information about the 
Wappo see Beard (1979), Driver (1936), and Powers (1877). 

Prior to 1848, the lands upon which the study area lies were primarily divided into Spanish and 
Mexican land grants given to various settlers by the Spanish and later Mexican governments (Cowan 
1977). The land grants that the study area enter into are the Bodega, Molinos, Muniz, Rincon de 
Musalacon, Sanel, Sotoyome, Tzabaco, and the Yokaya.  

After 1848 when California was taken over by the Americans, land was further divided into 'public 
land' and given or sold as Homesteads to settlers. In addition, many of the settlers to California 
squatted on former Spanish and Mexican land grants and these lands were divided further. 

Between the 1870s and 1890s, various iterations of the Northwestern Pacific Railroad were 
constructed throughout Sonoma County and Southern Mendocino County (Stindt 1964). Although 
some settlements were in place prior to its construction, towns such as Cloverdale, Geyserville, 
Healdsburg, Hopland, and Ukiah grew after its construction. Timber harvesting initiated the 
development of the communities of Duncans Mills, Forestville, Guerneville, and Monte Rio. 

Sonoma and Mendocino counties' primary industry has always been agriculture; though the type of 
crop has changed over the years. 

STUDY PROCEDURES AND FINDINGS 

Native American Contact 

The State of California’s Native American Heritage Commission, Coyote Valley Band of Pomo 
Indians, Cloverdale Rancheria of Pomo Indians, Dry Creek Rancheria of Pomo Indians, the Federated 
Indians of Graton Rancheria, Guideville Band of Pomo Indians, Hopland Band of Pomo Indians, 
Lytton Rancheria of California, Middletown Rancheria of Pomo Indians, the Mishewal-Wappo Tribe 
of Alexander Valley, Pinoleville Pomo Nation, and Stewarts Point Rancheria were contacted in 
writing. A log of contact efforts is provided at the end of this report (Appendix A). 

Archival Study Procedures 

The study area was subject to a record search at the Northwest Information Center (NWIC), Sonoma 
State University, Rohnert Park. Archival research included examination of the library and project files 
at Tom Origer & Associates. A review (NWIC File No. 15-1481) was completed of the archaeological 
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site base maps and records, survey reports, and other materials on file at the NWIC. Sources of 
information included but were not limited to the current listings of properties on the National Register 
of Historic Places, California Historical Landmarks, California Register of Historical Resources, and 
California Points of Historical Interest as listed in the Office of Historic Preservation’s Historic 
Property Directory (OHP 2012). 

The Office of Historic Preservation has determined that structures in excess of 45 years of age should 
be considered potentially important historical resources, and former building and structure locations 
could be potentially important historic archaeological sites. Archival research included an examination 
of historical maps to gain insight into the nature and extent of historical development in the general 
vicinity, and especially within the study area. Maps ranged from hand-drawn maps of the 1800s (e.g., 
GLO) to topographic maps issued by the United States Geological Survey (USGS) and the United 
States Army Corps of Engineers (USACE). 

In addition, ethnographic literature that describes appropriate Native American groups, county 
histories, and other primary and secondary sources were reviewed. Sources reviewed are listed in the 
"Materials Consulted" section of this report. 

In addition, a paleontological database records check request was made to the University of 
California's Museum of Paleontology (UCMP). 

Archival Study Findings 

A search of the archaeological base maps at the NWIC found that an estimated 35 percent of the 
Russian River area had been subject to prior cultural resources study; 75 percent of Dry Creek area 
had been subject to prior cultural resources study; 80 percent of Lake Mendocino area had been 
subject to prior cultural resources study; and 100 percent of the Lake Sonoma area had been subject to 
prior cultural resources study (See Appendix E for full list). These studies have resulted in the finding 
of 262 cultural resources within the study area. These sites include both prehistoric and historical 
archaeological sites and historical buildings and structures (See Appendix B for full list). While these 
percentages suggest large portions of the study area have been studied, it should be noted the majority 
of these studies took place decades ago when archaeological methods were not as refined. In addition, 
many older studies did not take into account historic era resources. 

There are 63 reported ethnographic sites within the study area (Barrett 1908; Kroeber 1925; 
McLendon and Oswalt 1978; Patterson et al. 1975; Stewart 1943; Stewart and Peri 1979; Theodoratus 
et al. 1975) (See Table 3). While every effort was made by ethnographers to accurately plot on maps 
or verbally describe the locations of these ethnographic sites, errors and confusion as to the precise 
location of sites can and does occur (See Appendix C for full list). 

Barrett (1908) also lists two additional sites watakkō'wī and amaskatcī'lan as potentially being located 
within the study area. However, Patterson et al. (1975) identifies these sites as being located outside 
the study area. 

In addition to the ethnographic sites listed in Appendix C, Peri et al. (1985) lists four historic era 
villages and camps sites, and several resources sites. 

Review of historical maps showed a variety of buildings and structures within the study area which 
date back as far as 1857 (Bowers 1867; GLO 1857a, 1857b, 1857c, 1857d, 1859a, 1859b, 1864, 1865, 
1866a, 1866b, 1868a, 1868b, 1868c, 1872, 1873a, 1873b, 1873c, 1873d, 1873e, 1874, 1875a, 1875b, 
1875c, 1875d, 1876, 1880, 1889a, 1889b, 1890, 1894a, 1894b, 1896, 1921; Reynolds and Proctor 
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1898; Thompson 1877; USACE 1920, 1942, 1943a, 1943b, 1943c, 1943d, 1943e, 1944a, 1944b, 
1945a, 1945b; USCGS 1876, 1930; USGS 1933, 1935, 1940, 1942, 1954a, 1954b, 1955a, 1955b, 
1955c, 1955d, 1955e, 1958a, 1958b, 1958c, 1958d, 1959a, 1959b, 1960a, 1960b, 1960c). However, 
earliest settlements in proximity to the study area occurred in the 1840s when people like Cyrus 
Alexander, Fernando Feliz, John Parker, and José German Piña, moved to various ranchos (Alley, 
Bowen, & Co. 1880:464 and 475; Carpenter and Millberry 1914:70; Toumey 1926:249). 

There are 203 local, state, or federally recognized historic properties within the study area (OHP 2012; 
State of California Department of Parks and Recreation 1976). All of the properties consist of either a 
single building, a building complex, or a bridge (See Appendix D for full list). Archaeological sites 
that have been determined eligible by the Office of Historic Preservation are listed in Appendix B. 

A review of the paleontological database at the UCMP showed that no paleontological resources have 
been found within the study area. 

RECOMMENDATIONS 
Known Resources 

Archival research showed that 262 previously recorded cultural resources are within the study area. 

The proposed project will reduce the flow of water out of Lake Mendocino and Lake Sonoma. At 
Lake Mendocino this will result in an increase in the median surface water level at Lake Mendocino; 
however, the resources that will potentially be seasonally inundated by this increase in the median 
surface water level have been determined ineligible for inclusion on the National Register of Historic 
Places; therefore the proposed project will not impact these resources. 

At Lake Sonoma the median surface water level will not be increased in such a way as to impact any 
cultural resources, therefore there will be no project impacts. 

Because water will be restricted out of Lake Sonoma and Lake Mendocino, there will be no impacts to 
any resources along Dry Creek or the Russian River. 

If plans change that will increase the amount of water retained within the two lakes to the extent that 
additional areas than those proposed are inundated and/or subject to wave action, there could be an 
impact to cultural resources located along the water edge. If this should occur, we recommend that a 
cultural resources survey be conducted prior to the raising of normal operation water levels to identify 
cultural resources that could be impacted by a rise in water levels. If cultural resources are identified 
that could be impacted by rising water levels, then appropriate mitigation of impact measures will 
need to be implemented. 

Accidental Discovery 

Soils within the majority of the study area are from the Holocene epoch. The dates from the Holocene 
epoch (11,700 years ago to present) coincide with human arrival and occupation of California. Based 
on King's (2004) analysis of soil sensitivity for buried sites there is a high possibility that buried 
archaeological material could be found within the study area. High sensitivity corresponds to a 
probability of approximately 3% - 5% for identifying a site per 24 acres. However; because no ground 
disturbing activities are proposed, it is unlikely any buried resources will be found. 
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In keeping with the CEQA guidelines, if archaeological remains are uncovered, work at the place of 
discovery should be halted immediately until a qualified archaeologist can evaluate the finds 
(§15064.5 [f]). Prehistoric archaeological site indicators include: obsidian and chert flakes and chipped 
stone tools; grinding and mashing implements (e.g., slabs and handstones, and mortars and pestles); 
bedrock outcrops and boulders with mortar cups; and locally darkened midden soils. Midden soils may 
contain a combination of any of the previously listed items with the possible addition of bone and shell 
remains, and fire-affected stones. Historic period site indicators generally include: fragments of glass, 
ceramic, and metal objects; milled and split lumber; and structure and feature remains such as building 
foundations and discrete trash deposits (e.g., wells, privy pits, dumps). 

The following actions are promulgated in the CEQA Guidelines Section 15064.5(d) and pertain to the 
discovery of human remains. If human remains are encountered, excavation or disturbance of the 
location must be halted in the vicinity of the find, and the county coroner contacted. If the coroner 
determines the remains are Native American, the coroner will contact the Native American Heritage 
Commission. The Native American Heritage Commission will identify the person or persons believed 
to be most likely descended from the deceased Native American. The most likely descendent makes 
recommendations regarding the treatment of the remains with appropriate dignity. 

SUMMARY 

Tom Origer & Associates completed a cultural resources study for the Fish Habitat Flows and Water 
Rights Project in Mendocino and Sonoma counties, California. The study was requested and 
authorized by Sonoma County Water Agency in compliance with requirements of the California 
Environmental Quality Act. Documentation pertaining to this study is on file at the offices of Tom 
Origer & Associates (File No. 16-40RS). 
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Native American Contact Efforts
	
Fish Habitat Flows and Water Rights Project
	

Mendocino and Sonoma Counties, CA
	

Date of Organization Contact Results Letters 

Native American 
Heritage Commission 

Cloverdale Rancheria of 
Pomo Indians 

Coyote Valley Band of 
Pomo Indians 

Dry Creek Rancheria of 
Pomo Indians 

Federated Indians of 
Graton Rancheria 

Guideville Band of 
Pomo Indians 

Hopland Band of Pomo 
Indians 

Lytton Rancheria of 
California 

Sharaya Souza 04/11/16 The NAHC conducted a search 
of their sacred land files. They 
found four instances where 
sacred sites were found on four 
of the quads through which the 
study area lies. They provided 
recommendations as to the 
appropriate people to contact 
regarding these sacred sites. In 
addition, they provided a list of 
additional contacts. 

Mario Hermosillo, Jr. 04/26/16 No response received as of the 
Patricia Hermosillo date of this report. 

Michael Hunter 04/26/16 No response received as of the 
date of this report. 

Harvey Hopkins 04/26/16 A letter dated May 11, 2016, 
Chris Wright was received from Reg Elgin, 

Tribal Historic Preservation 
Officer. Mr. Elgin stated that 
Dry Creek Rancheria was not 
aware of any historic properties 
within the study area, but if any 
new information or historic 
remains are found they would 
like to be contacted.  

Gene Buvelot 04/26/16 No response received as of the 
Peter Nelson date of this report. 
Buffy McQuillen 
Greg Sarris 

Merlene Sanchez 04/27/16 No response received as of the 
date of this report. 

Joseph San Diego 04/26/16 No response received as of the 
Iyesha Miller date of this report. 

Marjorie Mejia 04/26/16 No response received as of the 
Lisa Miller date of this report. 



 

 

   
      

  
 

   
  

 
 

  
 

   
   

 
 

  
 

 
 

 
 

    
   

 
   

 
   
   

 
 

 
 

  
 

 
 

 
   

 
      

 
   
 

 
 

    

  
 

 
  

Native American Contact Efforts
	
Fish Habitat Flows and Water Rights Project
	

Mendocino and Sonoma Counties, CA
	

Date of Organization Contact		 Results Letters 
Middletown Rancheria Jose Simon, III 04/27/16 No response received as of the 
of Pomo Indians date of this report. 

Mishewal-Wappo Tribe Scott Gabaldon 04/26/16 No response received as of the 
of Alexander Valley date of this report. 

Pinoleville Pomo Nation Leona Williams 04/27/16		 No response received as of the 
date of this report. 

Stewarts Point Reno Franklin 04/26/16		 Lorin Smith responded via 
Rancheria Lorin Smith		 email stating that the tribe did 

have concerns about the 
project, as it is within their 
tribal territory and he would 
like to be involved with the 
cultural resources study for this 
project. 

Follow-up phone calls were 
made to Mr. Smith to discuss 
the project on 5/25/16 and 
6/3/16, but calls were not 
returned. 



 

 

 
 
 

 
 

        

 
  

APPENDIX B
	

List and Description of Sites Identified Within the Study Area
	



 

 

    

     
     

    
    
    
    
    
    
    
    
    
    
    
    
    

     
      
       
     
    

 
  

       
      
       
     
      

      
       
      
       

      
      
        
      
      
      
     
     
     
      
     
     

Site 
Designation* Site Type Citation 

C-90 Prehistoric - Midden Branscomb 1976 
C-91 Prehistoric - Midden Branscomb 1975 
C-1422 Historical Stone 1976 
C-1423 Historical Stone 1976 
C-1426 Historical Stone 1976 
C-1429 Historical Stone 1976 
C-1432 Historical Stone 1976 
C-1436 Historical Stone 1976 
C-1439 Historical Stone 1976 
C-1441 Historical Stone 1976 
C-1443 Historical Stone 1976 
C-1447 Historical Stone 1976 
C-1448 Historical Stone 1976 
C-1449 Historical Stone 1976 
C-1450 Historical Stone 1976 
P-23-000519 Prehistoric - Midden Carrillo 1980 
P-23-000794 Prehistoric - Midden Douglas 1990b 
P-23-000795 Prehistoric - Lithic Scatter Blucher 1974b 
P-23-000800 Prehistoric/Historical - ethnographic village Can'el Darcangelo 2010a 
P-23-000811 Prehistoric/Historical - ethnographic village 

Ka'hualau 
Blucher 1974c 

P-23-001051 Historical - Buildings and Trash Deposit Cox et al. 1977a 
P-23-001067 Historical - Native American Rancheria Stoddard and Patterson 1977a 
P-23-001068 Historical - Trash Debris and Foundations Stoddard and Patterson 1977b 
P-23-001069 Historical - Building remains Stoddard and Patterson 1977c 
P-23-001644 Prehistoric - Petroglyphs Patterson 1994 
P-23-001645** Prehistoric - Midden Darcangelo 2010b 
P-23-001707 Prehistoric - Midden Soule and Sheeders 1983a 
P-23-001708 Historical - Homestead Soule and Sheeders 1983b 
P-23-001749 Prehistoric - Lithic concentration Gross 1984d 
P-23-001949** Prehistoric - Midden Douglas 1985 
P-23-002114 Prehistoric - Midden Soule 1990a 
P-23-002115 Prehistoric - Housepits and Lithic Scatter Soule 1990b 
P-23-002890 Prehistoric - Sweathouse Pit Stewart 1935 
P-23-002898 Prehistoric - Midden Fenenga 1947b 
P-23-002934 Prehistoric - Midden Stoddard and Patterson 1978 
P-23-002935 Prehistoric - Village Treganza 1957a 
P-23-002936 Prehistoric - Village Treganza 1957b 
P-23-002937 Prehistoric - Village Treganza 1957c 
P-23-002941 Historical - Coyote Valley Rancheria Treganza 1957d 
P-23-002942 Prehistoric - Village Treganza 1957e 
P-23-002944 Prehistoric - Village Treganza 1957f 



 

 

     
     
     
      
      
       
      
        
     
     
      
      
     
       
      
     
     
     
     
     
     
     
     
        
       
        
       

    
      
       
     
       
      

       
      
     
      
      
      
     
      
      
      
     

P-23-002945 
P-23-002948 
P-23-002949 
P-23-002950 
P-23-002951 
P-23-003061 
P-23-003062 
P-23-003667 
P-23-003670 
P-23-003671 
P-23-004009 Historical - Trash scatter Shapiro et al. 2003a 
P-23-004020 
P-23-004021 
P-23-004027 Prehistoric - Lithic Scatter Shapiro et al. 2003b 
P-23-005038 
P-23-005039 
P-23-005040 
P-23-005041 
P-23-005042 
P-23-005043 
P-23-005044 
P-23-005045 
P-23-005046 
P-23-005047 
P-23-005048 
P-23-005284 Prehistoric - Ethnographic Site DeGeorgey et al. 2011 
P-23-005329 Historical - Buried Midden Far Western Anthropological 

Research Group, Inc. 2011 
P-23-005594 
P-23-005642 
P-49-000019 
P-49-000038 Historical - Duncans Mills Cemetery 
P-49-000328 

Magnuson 1994 
Prehistoric/Historical - Ethnographic Site 

P-49-000506** 
Slaymaker 1982 

P-49-000507** 
P-49-000513** 
P-49-000514** 
P-49-000516** 
P-49-000517** 
P-49-000518** 
P-49-000519** 
P-49-000520** 
P-49-000521** 
P-49-000522** 

Prehistoric - Village 
Prehistoric - Village 
Prehistoric - Village 
Prehistoric - Village 
Prehistoric - Village 
Prehistoric - Lithic Scatter 
Prehistoric - Petroglyphs 
Prehistoric - Lithic Scatter 
Prehistoric - Isolate 
Prehistoric - Isolate 

Historical - Trash scatter 
Historical - Buildings 

Historical - Trash Deposit 
Historical - Structure 
Historical - Structure 
Historical - Cistern 
Historical - Concrete foundation 
Historical - Structure 
Historical - Posts 
Historical - Structure 
Historical - Building 
Historical - Trash Deposit and Road 
Historical - Trash Deposit and Structure 

Prehistoric - Isolate 
Prehistoric - Quarry 
Historical - Mill 

Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric/Historical - Chert Quarry/Homestead 
Prehistoric - Midden 
Prehistoric - Midden 
Prehistoric - Midden 

Treganza 1957g 
Treganza 1957h 
Treganza 1957i 
Fenenga 1948b 
Fenenga 1948c 
Carrillo and Adams 1980a 
Carrillo and Adams 1980b 
Bignell and Goetter 2002 
Bignell 2002b 
Bignell 2002c 

Shapiro et al. 2003 
Shapiro et al. 2003 

Minor 2010a 
Minor 2010b 
Minor 2010c 
Minor 2010d 
Minor 2010e 
Minor 2010f 
Minor 2010g 
Minor 2010h 
Minor 2010i 
Minor 2010j 
Minor 2010k 

Browning 2013b 
Henn and Jackson 1970 
Thompson 1994 

Devey 1974a 
Castro 2014 
Minor 2010l 
Minor 2010m 
Banks 1974a 
Stafford 1974a 
Minor 2010n 
Banks 1974b 
Banks 1974c 
Stafford 1974b 

Zontex and Banks 1974 



 

 

      
      
      
      
     
      
      
      
      
       
      
       

       
      
      
      
    

 
  

    
    

  

       
      
        
      
     

  
  

       
      
      
      
       
      
      
      
      

   
  

      
   

  

        
        
       

  
   

       
       

 
  

       

P-49-000523** Prehistoric - Midden Banks 1974d 
P-49-000525** Prehistoric - Midden Lindenau 1974a 
P-49-000526** Prehistoric - Hunting Blind Minor 2010o 
P-49-000533** Prehistoric - Midden Banks 1974e 
P-49-000535** Prehistoric - Petroglyphs Lindenau 1974b 
P-49-000536** Prehistoric - Petroglyphs Schwaderer 1981a 
P-49-000537** Prehistoric - Midden Banks 1974f 
P-49-000538** Prehistoric - Hunting Blinds Banks 1974g 
P-49-000540** Prehistoric - Midden Minor 2010p 
P-49-000541** Prehistoric - Lithic Scatter McGeachy 1974a 
P-49-000543** Prehistoric - Midden Banks 1974h 
P-49-000544** Prehistoric - Midden and Petroglyphs Banks 1974i 
P-49-000546 Prehistoric - Lithic Scatter Devey 1974b 
P-49-000547** Prehistoric - Midden Zontek 1974 
P-49-000550** Prehistoric - Petroglyphs Schwaderer 1980a 
P-49-000551** Prehistoric - Housepit Banks 1975a 
P-49-000552** Prehistoric/Historical - Housepit/Possible homestead 

remains 
Minor 2010q 

P-49-000554** Prehistoric/Historical - Housepit/Possible mining 
remains and trash scatter 

Minor 2010r 

P-49-000557** Prehistoric - Lithic Scatter Banks 1975b 
P-49-000558** Prehistoric - Midden Banks 1974k 
P-49-000559** Prehistoric - Lithic Scatter Orlins and Banks 1975 
P-49-000560** Prehistoric - Midden Banks 1975c 
P-49-000561** Prehistoric/Historical - Lithic Scatter/Cabins and 

swimming pool 
Banks 1975d 

P-49-000563** Prehistoric - Housepit and Petroglyphs McGeachy 1974b 
P-49-000564** Prehistoric - Hunting Blind Banks 1975e 
P-49-000565** Prehistoric - Midden Orlins 1975b 
P-49-000569** Prehistoric - Midden Minor 2010s 
P-49-000571** Prehistoric - Fire Pits Banks 1975f 
P-49-000572** Prehistoric - Petroglyphs Banks 1975g 
P-49-000573** Prehistoric - Midden Banks 1975h 
P-49-000574** Prehistoric - Petroglyphs Banks 1975i 
P-49-000576** Prehistoric - Reported ethnographic village 

(kawiñkwitī'man) location; midden 
Patterson 1975a 

P-49-000577** Prehistoric - Reported ethnographic village 
(acamodot) location; lithic scatter 

Patterson 1975b 

P-49-000579** Prehistoric - Lithic Scatter Roberts and Tamez 1975a 
P-49-000580** Prehistoric - Lithic Scatter Tamez and Roberts 1975 
P-49-000582** Prehistoric - Reported ethnographic village (cawa'kō) 

location; lithic scatter 
Roberts and Tamez 1975b 

P-49-000585** Prehistoric - Lithic Scatter Roberts 1975 
P-49-000588** Prehistoric - Reported ethnographic village (catca'lí) 

location; midden 
Newland and Waghorn 2000 

P-49-000590** Prehistoric - Lithic Scatter Steen 2011 



 

 

        
        

        
    

     
  

       
       
     
     
     
     
     

     
       
      
     
      

      
       

     
      

       
       
      
       
      
       
      
      
      
         
       
     
      
       
      
      
       
       
      
       
        
        
        

P-49-000591 
P-49-000593 
P-49-000596** Prehistoric - Lithic Scatter Roberts and Patterson 1975c 
P-49-000600** Historical - Reported historic era, ethnographic 

village (Big Time Village) location 
Patterson 1975c 

P-49-000794 
P-49-001051** 
P-49-001053** 
P-49-001054** Historical - Homestead 
P-49-001055** 

Greenwood et al. 1978b 
Historical - Homestead 

P-49-001056** 
Greenwood et al. 1978c 

Historical - Homestead 
P-49-001057** 
P-49-001059 

Greenwood et al. 1978d 

P-49-001060** 
P-49-001061** Historical - Trash Deposit Greenwood et al. 1978f 
P-49-001062** Historical - Mine Greenwood et al. 1978g 
P-49-001063** 
P-49-001090 
P-49-001091 
P-49-001092** Historical - Homestead 
P-49-001096** 

Bente et al. 1978c 
Historical - Baxter Ranch 

P-49-001116 
Bente et al. 1978d 

P-49-001135 
P-49-001170 
P-49-001171 
P-49-001196 
P-49-001197 Historical - L. Zanzi Winery Kuhn et al. 1980 
P-49-001227 
P-49-001238 
P-49-001239 
P-49-001440 
P-49-001517 
P-49-001802 Historical - Grave Schwaderer and Strafford 1982b 
P-49-001818 
P-49-001829 
P-49-001933 
P-49-002121 Prehistoric - Petroglyphs Schwaderer 1981b 
P-49-002149 Prehistoric - Midden Hayes et al. 1987 
P-49-002153 Prehistoric - Midden Beiling and Stillman 1988 
P-49-002299 
P-49-002377 
P-49-002486 

Prehistoric - Lithic Scatter 
Prehistoric - Lithic Scatter 

Prehistoric - Midden 
Prehistoric - Lithic Scatter 
Historical - Homestead 

Historical - Homestead 
Historical - Mine 
Historical - Slate fragments, Feed bin 

Historical - Possible housesite 
Historical - Possible housesite 
Historical - Possible building remains 

Prehistoric - Lithic Scatter 
Historical - Home site 
Historical - Trash deposit 
Historical - Trash deposit 
Prehistoric - Midden 

Historical - Native American Cemetery 
Prehistoric - Petroglyphs 
Prehistoric - Petroglyphs 
Prehistoric - Lithic Scatter 
Prehistoric - Lithic Scatter 

Historical - Railroad segment 
Prehistoric - Lithic Scatter 
Historical - Breakwater 

Historical - Ranch 
Prehistoric - Midden 
Prehistoric - Lithic Scatter 

Roberts and Patterson 1975a 
Roberts and Patterson 1975b 

Goodrick and Patterson 1974 
Cox et al. 1977a 
Greenwood et al. 1978a 

Greenwood et al. 1978e 
Minor 2010t 
Wessel 1978 

Greenwood et al. 1978h 
Bente et al. 1978a 
Bente et al. 1978b 

Jordan 1987b 
Barker et al. 1979 
Minor 2010u 
Bente and Wessel 1979 
Cox 2010b 

Damon 1980 
Schwaderer 1980b 
Schwaderer 1980c 
Villemaire and Alvarez 1986 
French 1989 

Jaffke 1996b 
Ribeiro and Moore 1996 
Allison and Hayes 1988 

Harmon et al. 1989 
Waechter et al. 1990 
Martin et al. 1993 

P-49-002517 Prehistoric - Lithic Scatter Bryne and Ogburn 1993 
P-49-002699 Historical - Alexander Valley Road Gillies et al. 2001 



 

 

        
      
     
     
     
       
          
     
     
     
        
      
        
        
          
      
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
       
     
     

Tom Origer & Associates 2005 P-49-002834 
Harris 1993aP-49-002865 
Beard 2015 P-49-002866 
Harris 1993bP-49-002868 
Harris 1993cP-49-002870 
Goetter and Bignell 2002 P-49-002891 
Tom Origer & Associates 1999 P-49-002917 

P-49-003083 
P-49-003084 
P-49-003085 
P-49-003214 Prehistoric - Lithic Scatter 
P-49-003215 
P-49-003216 

DeGeorgey and Huetter 2004a 

Lortie 2003a 
Lortie 2003b 
Lortie 2003c 

DeGeorgey and Huetter 2004b 
DeGeorgey and Huetter 2004c 

P-49-003218 Prehistoric - Lithic Scatter DeGeorgey and Huetter 2004d 
P-49-003219 Prehistoric/Historical - Hamilton School, lithic scatter DeGeorgey and Huetter 2004e 
P-49-003562 Historical - Building Dixon and George 2013a 

Painter and Lloyd 2006aP-49-003577 
Painter 2006aP-49-003587 
Painter and Lloyd 2006bP-49-003589 
Painter 2006bP-49-003590 

P-49-003596 Historical - Building 
P-49-003597 

Painter and Lloyd 2006c 
Historical - Building 

P-49-003598 
P-49-003599 
P-49-003609 

Painter and Lloyd 2006d 
Painter and Lloyd 2006e 
Painter and Lloyd 2006f 
Painter 2006c 
Painter 2006dP-49-003611 
Painter 2006eP-49-003615 

P-49-003616 Historical - Building Painter and Lloyd 2006g 
Painter and Lloyd 2006hP-49-003617 
Painter 2006fP-49-003618 
Painter and Lloyd 2006iP-49-003620 
Painter 2006gP-49-003621 

P-49-003622 Historical - Building Painter and Lloyd 2006j 
Painter and Lloyd 2006kP-49-003623 
Painter and Lloyd 2006lP-49-003624 
Painter and Lloyd 2006mP-49-003625 

P-49-003626 Historical - Building 
P-49-003627 

Painter and Lloyd 2006n 
Historical - Building 

P-49-003628 
Painter and Lloyd 2006o 

Historical - Building 
P-49-003629 
P-49-003630 
P-49-003631 

Painter and Lloyd 2006p 
Painter and Lloyd 2006q 
Painter 2006h 
Painter and Lloyd 2006r 

Historical - Railroad 
Historical - Guerneville Bridge 
Historical - Wohler Bridge 
Historical - Hacienda Bridge 
Historical - Lambert Bridge 
Historical - Building complex 
Historical - Cloverdale Bridge (20C-0002) 
Historical - Building 
Historical - Building 
Historical - Building 

Historical - Buildings 
Prehistoric - Lithic Scatter 

Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 

Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 

Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 

Historical - Building 
Historical - Building 
Historical - Building 

Historical - Building 
Historical - Building 
Historical - Building 

P-49-003632 Historical - Building Painter and Lloyd 2006s 
P-49-003633 Historical - Building Painter and Lloyd 2006t 



 

 

     
     
     
     
     
     
     
     
     
     
     
     
     
       
     
     
     
     
      
      
      
      
      
      
      
      
      
      
    
     
     
     
     
     
      
      
     
    
       
     
     
     
     
     

P-49-003634 
P-49-003635 
P-49-003636 
P-49-003662 
P-49-003663 
P-49-003664 
P-49-003665 
P-49-003666 
P-49-003667 
P-49-003668 
P-49-003669 
P-49-003675 
P-49-003780 
P-49-003806 
P-49-003807 
P-49-003808 
P-49-003809 
P-49-003828 
P-49-003974 
P-49-003975 Historical - Building 
P-49-003979 

Brejla and Marvin 2007b 
Historical - Buildings 

P-49-003990 
Brejla and Marvin 2007c 

Historical - Building 
P-49-003991 
P-49-003992 
P-49-003993 
P-49-003995 

Brejla and Marvin 2007d 

Historical - Buildings 
P-49-004001 

Brejla and Marvin 2007h 
Historical - Buildings 

P-49-004022 
Brejla and Marvin 2007i 

Historical - Buildings 
P-49-004086 

Brejla and Marvin 2007j 

P-49-004131 
P-49-004236 
P-49-004242 
P-49-004288 
P-49-004289 
P-49-004290 
P-49-004291 
P-49-004292 
P-49-004369 
P-49-004447 
P-49-004449 
P-49-004454 
P-49-004457 
P-49-004458 
P-49-004462 

Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Trash deposit 
Historical - Preston Lumber Company 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 

Historical - Building 
Historical - Building 
Historical - Building 

Historical - Road 
Historical - Building remains 
Historical - Building 
Historical - Icaria-Speranza Commune 
Historical - Road 
Historical - Road 
Prehistoric - Quarry 
Prehistoric - Quarry 
Historical - Machinery 
Historical - Transmission Line 
Historical - Duncans Mills Historical District 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 
Historical - Building 

Painter and Lloyd 2006u 
Painter and Lloyd 2006v 
Painter 2006i 
Hastie 2000a 
Hastie 2000b 
Hastie 2000c 
Hastie 2000d 
Hastie 2000e 
Hastie 2000f 
Hastie 2000g 
Hastie 2000h 
Hastie 2000i 
Sutera 2007 
Hibma 2007a 
Hibma 2007b 
Hibma 2007c 
Hibma 2007d 
Hibma 2007e 
Brejla and Marvin 2007a 

Brejla and Marvin 2007e 
Brejla and Marvin 2007f 
Brejla and Marvin 2007g 

Newland 2008 
Chattan 2008b 
Painter 2008 
Painter 2010 
Minor 2010v 
Minor 2010w 
Minor 2010x 
Minor 2010y 
Minor 2010z 
Beard 2011b 
Neal 2012 
Painter 2011b 
Painter 2011c 
Painter 2011d 
Painter 2011e 
Painter 2011f 



 

 

      
      

 
  

      
      
      
       
      
     

            
   

        
  

P-49-004522 Historical - Healdsburg Memorial Bridge Dietz 2010 
P-49-004725 Prehistoric - Dry Creek-Warm Springs Valleys 

Archaeological District 
Lerner 1977 

P-49-004795 Historical - Building Dixon and George 2013b 
P-49-004797 Historical - Building Dixon and George 2013c 
P-49-004844 Historical - Trash Deposit Greenwood et al. 1978i 
P-49-004845 Historical - Skaggs Springs Resort Greenwood et al. 1978j 
P-49-004846 Historical - Mining remains Wessel and Bente 1978 
P-49-004847 Historical - Trash Deposit McIntyre 1978 
*C-sites are sites that have been reported to the Northwest Information Center but not formally recorded on 
DPR523 forms. 23=Mendocino County 49=Sonoma County 
**=properties listed on OHP's Archaeological Determination of Eligibility list 



 

 

 
 
 
 

 
 

 

  

APPENDIX C
	

Ethnographic Villages
	



 

 

      
      

 
 

    
  

 
   

  
        

      
  

  
    

 
     
       

       
   

   
  

     
     

     
           

   
   

     
      

 
     

   
     

     
           

    
  

     
     
     
     
     

     
   

  
     
     
     

     
    

 
     
      

 
     

     
     
   

  
     

Village Name Primary # Additional Notes Citation 
acamodot P-49-000577 Patterson et al. 1975 
ɂahkʰaho ɂwa∙ni/ 
kahō'wanī 

Barrett 1908:220; 
McLendon and Oswalt 
1978:280 

a'ka'mōtcōlōwanī Barrett 1908:221; Peri et 
al. 1985:44 

amákō Peri et al. (1985) describe this as being in 
the foothills, outside the study area. 

Barrett 1908:221; 
McLendon and Oswalt 
1978:280; Peri et al. 
1985:40 

amalpūwa'lī Barrett 1908:217 
ɂam∙ať∙a yow Supposedly a reconstituted form of Barrett's 

amatī'ō (1908) which he describes as being 
located outside the study area. 

Barrett 1908; McLendon 
and Oswalt 1978:280 

bacaklenō'nan Barrett 1908:215-216 
behekaūna Barrett 1908:215 
bīdūtsa'kalēyō Barrett 1908:217 
"Big Time Village" P-49-000600 Possibly same as amalako or cawako Patterson et al. 1975; 

Stewart and Peri 1979; 
Theodoratus et al. 1975 

bū'dūtcīlan Barrett 1908:215 
čámkawi (McLendon and Oswalt 

1978:284) 
catca'lī P-49-000588 Barrett 1908; 

Patterson et al. 1975 
catca'mkaū (Barrett 1908:140) 
cat∙īnen Barrett 1908:217 
cawa'kō/shawako P-49-000582 Possibly same as "Big Time Village" Barrett 1908; Kroeber 

1925; Patterson et al. 1975; 
Stewart and Peri 1979 

cimákaū (Barrett 1908:140) 
cīyōl (Barrett 1908:144) 
cīyō'le Barrett 1908:214 
cū'takōwī Barrett 1908:218 
djō'pten Barrett 1908:217 
dūmī Barrett 1908:180 
gatcītī'yō/kachitiyow Barrett 1908:221; Peri et 

al. 1985:44 
hatcilan Barrett 1908:215 
hatcīwīna Barrett 1908:238 
hee'man Barrett 1908:217 
helwamē'can Barrett 1908:217 
"Itcatcaili" Barrett 1908; Peri et al. 

1985:44 
iwī'da Barrett 1908:171 
kaṭo wi (McLendon and Oswalt 

1978:280) 
kabēgi'lnal (Barrett 1908:139) 
kabē'tōn Barrett 1908:219 
kabē'yō Barrett 1908:171 
kala'ñkō Barrett 1908:221; Peri et 

al. 1985:43 
kala'tken Barrett 1908:215 



 

 

      
  

    
 

     
     
     

      
     

       
     

   
  

    
     

  
 

     
     

       
     

      
  

 
     
     

  
  

    
  

 
      

  
 

      
 

     
      

  
 

     
     
     
     

     
  

 
     

     
 
 
  

ḱalóhko Barrett 1908:170; 
McLendon and Oswalt 
1978:282; Peri et al. 
1985:41 

"Kamhsoman" Peri et al. 1985:51 
ka'wīkawī Barrett 1908:217 
kawī'mō Barrett 1908:173 
kawiñkwitī'man P-49-000576 Patterson et al. 1975 
kca'kaeyō Barrett 1908:170 
kolo'kō Barrett places this site between Healdsburg 

and Geyserville, but Peri et al. places it 
north of Cloverdale. 

Barrett 1908:272; Peri et 
al. 1985:41 

lū'lī Barrett 1908:219 
makahmo Barrett 1908:221; 

McLendon and Oswalt 
1978:280 

maka'smō Barrett 1908:217 
ma'katcam Barrett 1908:171 
"Mayumo Summer Site" Peri et al. 1985:43 
mūkakōtca'Lī Barrett 1908:219 
ōssōkō'wi/çī'mēla Barrett 1908:265-266, 271; 

McLendon and Oswalt 
1978:280 

pīpōhō'lma Barrett 1908:271-272 
qáhwalaw/ ka'hwalaū P-23-000811 Barrett 1908:180; Blucher 

1974; McLendon and 
Oswalt 1978:282 

sanél/canél P-23-000800 (Darcangelo 2010; 
McLendon and Oswalt 
1978:282) 

šéῤda/ ce'pda Barrett 1908:170; 
McLendon and Oswalt 
1978:282 

shiyeko (McLendon and Oswalt 
1978:282) 

sīlala Barrett 1908:173 
šóhqa wi/ tcala'ntcawi P-49-000328 Barrett 1908:232; 

McLendon and Oswalt 
1978:279 

takóton Barrett 1908:220 
tcacōl Barrett 1908:181 
tcīmōna'l Barrett 1908:180 
tsī'wīda Barrett 1908:215 
woṭohka ton Barrett 1908:218; 

McLendon and Oswalt 
1978:280 

yōci'kletōwanī Barrett 1908:218 
yō'tceûk Barrett 1908:171 



 

 

 
 

 
     

APPENDIX D
	

Properties listed on the Historic Property Directory
	



 

 

     
 

      
      
      
       
      
      
      
      
      
      
       

     
     

     
      

        
      
      
      
     
     
      
     
     
     
     
     
     
     
     
     
     
     
     
     
     
      
      
      
      
      
      
      
      
      

       
      

      
      

      
      

Description Address Document # Status 
Code* 

Squaw Rock Highway 101 SHL-0549-0000 7L 
Bridge #10-3 Highway 101 5449-0001-0000 7R 
Bridge #10-211 Highway 175 5449-0005-0000 7R 
Italian Swiss Colony 26150 Asti Road 5413-0001-9999 7N/7L 
Bridge #20C-5 Geysers Road 5425-0008-0000 2S 
Bridge #20-125 SR 101 5425-0005-0000 7R 
Bridge #20-127 SR 101 5425-0006-0000 7R 
Bridge #20-170 SR 101 5425-0007-0000 7R 
Bridge #20-31 SR 101 5425-0002-0000 7R 
Bridge #20-33 SR 101 5425-0004-0000 7R 
Preston Overhead, Bridge #20-32 SR 101 5425-0003-0000 7R 
None 25832 Freezeout Road FEMA000718A 7J 
None 26556 Freezout Road FEMA100913A 6Y 
Markhams Crossing SR 116 5430-0006-0000 7R 
Duncans Point/Duncans Landing SR 1 5430-0002-0000 7R 
None 10866 Buena Vista Lane FEMA 090827A 6Y 
None 10780 Forest Hills Road FEMA061205A 6Y 
None 10791 Forest Hills Road FEMA040325A 6Y 
None 10670 Grays Court FEMA990702B 6Y 
None 10590 Grays Court FEMA000817A 6U 
None 10599 Grays Court FEMA980902A 6Y 
None 9425 Old River Road FEMA980923A 6Y 
None 10224 Old River Road HUD960226AL 6Y 
None 9850 River Drive FEMA090827A 6Y 
None 9860 River Drive FEMA090827A 6Y 
None 9890 River Drive FEMA090827A 6Y 
None 10530 River Drive FEMA090827A 6Y 
None 10588 River Drive FEMA090827A 6Y 
None 10590 River Drive FEMA090827A 6Y 
None 10649 River Drive FEMA100913A 6Y 
None 10661 River Drive FEMA090827A 6Y 
None 10678 River Drive FEMA090827A 6Y 
None 10802 River Drive FEMA090827A 6Y 
None 9870 River Road FEMA090827A 6Y 
None 10441 River Road FEMA090827A 6Y 
None 10449 River Road FEMA100913A 6Y 
None 12109 Summerhome Park Rd FEMA100913A 6Y 
None 12130 Summerhome Park Rd FEMA090827A 6Y 
None 10941 Sunset Avenue FEMA990702B 6Y 
None 10951 Sunset Avenue FEMA090827A 6Y 
None 10961 Sunset Avenue FEMA090827A 6Y 
None 11010 Sunset Avenue FEMA990329B 6Y 
None 11015 Sunset Avenue FEMA061205A 6Y 
None 11035 Sunset Avenue FEMA000718A 6U 
None 11050 Sunset Avenue FEMA090827A 6Y 
Bridge #20C-155 Wohler Bridge Westside Road 5436-0003-000 2S 
None 4928 Wilshire Drive FEMA990510S 6Y 
Bridge #20-94 SR 116 5436-0002-0000 7R 
Bridge #20-92 SR 116 5436-0001-0000 7R 
Johnsons Beach Lodge Guerneville 5446-0008-0000 5S2 
Guerneville IOOF Hall 1st Street 5446-0007-0000 7R 



 

 

      
      

       
     

      
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

         
  

     

     
     
     
     
      
     

       
     
     
     
     
     
     
     
     
     
     
     
      
    
      
      
      
      
      
    
    
    
    
    
    

Guerneville Veterans Hall 1st Street DSA-49-SPS-3136 6J 
Hermans Building 16201 1st Street 5446-0004-000 7R 
River Florist and Gifts 16203 1st Street 5446-0006-0000 7R 
Mama Mia Restaurant 16205 1st Street 5446-0005-0000 7R 
Lark Rexall Drugs 16215 2nd (Main) Street 5446-0009-0000 7R 
None 17809 Beach Avenue FEMA090827A 6Y 
None 16631 Center Way FEMA990329F 6Y 
None 16680 Center Way FEMA090827A 6U 
None 16760 Center Way FEMA991006Z 6Y 
None 16794 Center Way FEMA990329C 6Y 
None 16799 Center Way FEMA061205A 6Y 
None 16847 Center Way FEMA000718A 6U 
None 16868 Center Way FEMA090827A 6Y 
None 15140 Drake Road FEMA090827A 6Y 
None 15200 Drake Road FEMA000718A 6U 
None 15220 Drake Road FEMA090827A 6Y 
None 14601 Eastern Avenue FEMA000718A 6U 
None 14630 Eastern Avenue FEMA030213A 6Y 
None 14650 Eastern Avenue FEMA990927Z 6Y 
None 17765 Greentree Way FEMA990927Z 6Y 
Russian River Realty Co. 16190 Main Street 5446-0014-000 7R 
FEMA 1044-DR-CA, HMGP1044-
005-0015 Melody Avenue FEMA980902A 6Y 

None 14917 Melody Avenue FEMA980902A 6Y 
None 14929 Melody Avenue FEMA980902A 6Y 
None 14991 Melody Avenue FEMA980902A 6Y 
None 16801 Neeley Road FEMA030213A 6Y 
None 17770 Neeley Road FEMA 990702A 6Y 
None 17800 Neeley Road FEMA100913A 6Y 
JS Amusement Park Neeley Road 5446-00028-0000 7R 
None 16601 Neeley Road FEMA990329E 6Y 
None 14723 Northern Avenue FEMA000208A 6Y 
None 14750 Northern Avenue FEMA090827A 6Y 
None 14760 Northern Avenue FEMA090827A 6Y 
None 14792 Northern Avenue FEMA090827A 6Y 
None 14821 Northern Avenue FEMA991006Z 6Y 
None 14831 Northern Avenue FEMA090827A 6Y 
None 15030 Old River Road FEMA990927A 6Y 
None 15076 Old River Road FEMA990927A 6Y 
None 15270 Old River Road FEMA000208A 6Y 
None 15641 Old River Road FEMA090827A 6Y 
None 17414 Orchard Avenue FEMA090827A 6Y 
None 17456 Orchard Avenue FEMA000718A 6Y 
None 17470 Orchard Avenue FEMA000208A 6Y 
None 17480 Orchard Avenue FEMA000208A 6Y 
None 17549 Orchard Avenue HUD030723A 6Y 
None 17570 Orchard Avenue FEMA000208A 6Y 
None 17640 Orchard Avenue FEMA000208A 6Y 
None 17687 Orchard Avenue FEMA100913A 6Y 
None 14687 Orchard Lane FEMA000718A 6U 
None 14695 Orchard Lane FEMA990702A 6Y 
None 19503 Redwood Drive FEMA090827A 6Y 
None 19527 Redwood Drive FEMA090827A 6Y 
None 14700 Rio Nido Road FEMA090827A 6Y 



 

 

     
     
     
     
     

     
     
     
     
     
     
     
     
     

       
      

     
  

        
      
      
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

        
      

      
      
      

       
     

      
       

     

None 9870 River Road FEMA000718A 6U 
None 13240 River Road BATF970304A 6Y 
None 14603 River Road FEMA090827A 6Y 
None 14615 River Road FEMA090827A 6Y 
None 14625 River Road FEMA000718A 6Y 
Unit #3/Unit #4/Unit #5 14975 River Road FEMA980923B 6Y 
None 15105 River Road FEMA040325A 6Y 
None 15462 River Road FEMA090827A 6Y 
None 15486 River Road FEMA000718A 6Y 
None 15528 River Road FEMA990329I 6Y 
None 15570 River Road FEMA990702B 6Y 
None 15831 River Road FEMA090827A 6Y 
None 15861 River Road FEMA090827A 6Y 
None 15877 River Road FEMA100913A 6Y 
Robinsons Paving/Septic System 15900 River Road 5446-0038-0000 7R 
The Willows 15905 River Road 5446-0040-0000 7R 

Russian River Community Services 15999 River Road 5446-0039-0000/ 
5446-0041-0000 5S2 

Russian River Lumber Co. 16095 River Road 5446-0016-0000 5S2 
None 15949 Riverlands Avenue FEMA020717C 6Y 
None 15961 Riverlands Avenue FEMA000718A 6Y 
None 15991 Riverlands Road FEMA000718A 6U 
None 16009 Riverlands Road FEMA000208A 6Y 
None 16020 Riverlands Road FEMA090827A 6Y 
None 16061 Riverlands Road FEMA090827A 6Y 
None 16063 Riverlands Road FEMA090827A 6Y 
None 15410 Riverside Drive FEMA990927Z 6Y 
None 15437 Riverside Drive FEMA000208A 6Y 
None 15453 Riverside Drive FEMA090827A 6Y 
None 15470 Riverside Drive FEMA980923B 6Y 
None 15495 Riverside Drive FEMA061205A 6Y 
None 15549 Riverside Drive FEMA000718A 6Y 
None 15557 Riverside Drive FEMA090827A 6Y 
None 15572 Riverside Drive FEMA990702B 6Y 
None 15573 Riverside Drive FEMA090827A 6Y 
None 15585 Riverside Drive FEMA090827A 6Y 
None 15604 Riverside Drive FEMA000718A 6U 
None 15625 Riverside Drive FEMA990329J 6Y 
None 17388 Riverside Drive FEMA991006Z 6Y 
None 17415 Riverside Drive FEMA040325A 6Y 
None 17426 Riverside Drive FEMA020717A 6Y 
None 17443 Riverside Drive FEMA000718A 6Y 
None 17461 Riverside Drive FEMA980923A 6Y 
None 17498 Riverside Drive FEMA020717B 6Y 
Guerneville Bridge/Bridge 20-91 Highway 116 NPS 89000945 1S 
Southside Resort 13811 Highway 116 5446-0035-0000 5S2 
Bridge #20-149 Highway 116 5446-0023-0000 7R 
Minaglia House 1115 Bailhache Avenue 5448-0139-0000 5S2 
Delatour House 68 Front Street 5448-0102-0000 3S 
Oscar Walker Resort 541 Front Street 5448-0095-0000 3S 
Memorial Beach Healdsburg Avenue 5448-0142-0000 5S2 
Northwestern Pacific Railroad Depot 316 Hudson Street 5448-0100-0000 3S 
Giovanni Foppiano House 97 Kennedy Lane 5448-0111-0000 3S 
Riverdale Orchard 1320 Magnolia Drive 5448-0146-0000 3S 



 

 

        
      

          
         

       
       
       

        

         
  

         
       

     
     
      

       
      

      
       

      
           

     
     
     
     
     

     
     
     

     
    
    
    
    
    
    
    
    
    
    
    
    
    
     
     

           
             

              
            

        
             

            
 

George Brown House 1491 Magnolia Drive 5448-0147-0000 7N 
John Favour House 523 Mason Street 5448-0097-0000 7N 
Del Rio Woods Roller Rink 2655 N. Fitch Mountain Road 5448-0133-0000 5S2 
Del Rio Woods Store 2795 N. Fitch Mountain Road 5448-0132-0000 5S2 
None 1560 S. Fitch Mountain Road 5448-0134-0000 7N 
None 1610 S. Fitch Mountain Road 5448-0135-0000 7N 
None 1615 S. Fitch Mountain Road 5448-0136-0000 7N 
Russell Stevens House 552 Tucker Street 5448-0252-0034 7N 

Melton House and Carriage House 1950 West Dry Creek Road 5448-0186-0000/ 
5448-0187-0000 5S2/7N 

Pine Ridge School 2065 West Dry Creek Road 5448-0185-0000 3S 
David Pedotti 18000 Coast Highway 1 5450-0010-0000 7N 
Mill Cottage 9500 El Camino Terrace 5450-0022-0001 3D 
None 10609 Highway 1 5450-0009-0000 7N 
None 10467 Willig Drive 5450-0021-0003 3S 
Multiple Resource 'C' 10469 Willig Drive 5450-0021-0002 3S 
None 10473 Willig Drive 5450-0021-0001 3D 
Mill Hospital 10483 Willig Drive 5450-0020-0002 3D 
Duncan's Landing Site 04-SON-58 NPS 71000206 1S 
Penny Island Highway 1 5450-0008-0000 7N 
Bridge #20-49L Highway 116 5450-0027-0000 
None 20297Alder Road FEMA100913A 6Y 
None 19560 Crescent Avenue FEMA020717D 6Y 
None 19821 Crescent Avenue FEMA030213A 6Y 
None 20030 El Rancho Way FEMA000208A 6Y 
None 20040 El Rancho Way FEMA980923A 6Y 
None 20600 Front Street FEMA090827A 6Y 
Residence 21342 Highway 116 FHWA030915D 6Y 
Residence 21349 Highway 116 FHWA030915D 6Y 
Residence 21415 Highway 116 FHWA030915D 6Y 
None 21616 Moscow Road FEMA980923A 6Y 
None 19423 Redwood Drive FEMA100913A 6Y 
None 19443 Redwood Drive FEMA090827A 6Y 
None 19444 Redwood Drive FEMA090827A 6Y 
None 19463 Redwood Drive FEMA090827A 6Y 
None 19610 Redwood Drive FEMA090827A 6Y 
None 19614 Redwood Drive FEMA090827A 6Y 
None 19638 Redwood Drive FEMA090827A 6Y 
None 19650 Redwood Drive FEMA090827A 6Y 
None 20701 Redwood Boulevard FEMA000208A 6Y 
None 20801 Redwood Boulevard FEMA100913A 6Y 
None 21016 Redwood Boulevard FEMA990329D 6Y 
None 21073 Redwood Boulevard FEMA020717E 6Y 
None 21075 Redwood Boulevard FEMA090827A 6Y 
None 15587 Bonita Avenue FEMA980902A 6Y 
None 14613 River Road FEMA990329H 6Y 

* 1S=Individual property list in National Register by the Keeper, Listing in the California Register 
2S=Individual property determined eligible for National Register by the Keeper, Listed in the California Register 
3D=Appears eligible for National Register as a contributor to a National Register eligible district through survey evaluation 
3S = Appears eligible for National Register or California Register through survey evaluation 
5S2 = Individual property that is eligible for local listing or designation 
6J=Landmarks or Points of Interest found ineligible for designation by State Historical Resources Commission 
6U=Determined ineligible for National Register pursuant to Section 106 without review by the State Historic Preservation 
Officer 



 

 

            
   

            
          

    
    

      
 

6Y = Determined ineligible for National Register by consensus through Section 106 process - Not Evaluated for California 
Register or local listing 
7J=Received by Office of Historic Preservation for evaluation or action but not yet evaluated 
7L=State Historical Landmarks 1-769 and Points of Historical Interest designated prior to January 1998 - Needs to be 
reevaluated using current standards 
7N = Needs to be reevaluated 
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List of Studies Conducted within the Study Area
	



 

 

 
  
   
   
   
       
    
   
  
     
   
   
   
    
   
   
   
   
   
   
   
   
  
   
  
   
   
   
   
  
   
  
   
   
   
   
   
   
   
   
   

S# Citation 
62 Fredrickson 1974 
69 Blucher 1974a 

122 Orlins 1975a 
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257 Stillinger and Fredrickson 1977 
265 Baumhoff 1976 
267 Stoddard 1976 
272 Praetzellis and Praetzellis 1976 
285 Fredrickson 1976 
383 Cook 1976a 
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550 Fredrickson and Origer 1977 
694 Cox et al. 1977b 
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765 Meacham 1977a 
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937 Offermann 1978 
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965 Jackson 1975 
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1114 Neeley 1978b 
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1176 Stoddard and Fredrickson 1978 
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2298 Origer 1980 
2457 Quinn 1981a 
2475 Thompson 1976 
2493 Davis 1981 
2644 True 1975 
2679 Carrillo 1981 
2719 Buss 1981 
2733 Uli 1981 
2743 Quinn 1981b 
2776 White 1981 
2856 Wilbur 1981 
2867 Amaroli 1982 
5010 Schwaderer and Stradford 1982a 
5176 Cook 1976d 
5177 Cook 1976e 
5199 Stewart and Gerike 1982 
5687 Haney 1982 
5751 Melandry 1982 
5845 Rocha 1983 
6027 Cook and Garfinkel 1983 
6280 Bard, et al. 1982 
6297 Soule 1983 
6440 Rondeau 1984 
6589 Sheeders 1984 
6604 Gross 1984a 
6967 Gross 1984b 
7061 Foster 1984 
7109 Chavez 1985 
7110 Gross 1984c 
7170 Thompson 1985 
7296 Huberland 1985 
7484 Offermann 1985 
7495 True 1985 
7752 Rondeau et al. 1985 
7823 Bramlette and Villemaire 1986 
7994 Fitcgerald 1986 
8042 Peron 1986 
8078 Olson 1979 
8196 Flaherty 1986a 
8204 Fenenga 1948 
8205 Treganza 1958 



 

 

   
   
     
   
      
   
   
   
    
    
   
    
   
     
   
   
   
   
   
   
    
   
  
   
   
   
   
   
   
  
   
   
   
   
   
   
   
   
   
   
   

8831 Flaherty 1986b 
8869 Villemaire 1987a 
8944 Rondeau et al. 1985 
8968 Jordan 1987a 
9064 Werner and Flaherty 1987 
9082 Villemaire 1987b 
9399 Stewart 1987 
9422 Stewart 1986 
9431 Hayes and Jordan 1987 
9573 Kelly and Buss 1987 
9668 Origer 1988a 
9712 Gary and McLear-Gary 1988 
9936 Origer 1988b 
9948 Villemaire and Fredrickson 1988 

10262 Origer 1988c 
10496 Waechter 1989a 
10735 Waechter 1989b 
10766 Rondeau 1989 
10783 Hayes 1989 
10814 Dowdall 1989 
11049 Alvarez and Fredrickson 1989 
11130 Flaherty 1989 
11168 Flynn 1989 
11229 Holson 1989 
11235 Kelly 1989a 
11381 Kelly 1989b 
11603 Werner 1989 
11903 French and Fredrickson 1990 
11983 Waechter 1990a 
12061 Roop 1990 
12213 Origer 1990 
12225 Waechter 1990b 
12416 Flaherty 1990 
12425 Bieling 1990 
12511 Basgall et al. 1991 
12667 Haney 1991 
12888 Origer 1991a 
12977 Douglas 1989 
12978 Douglas 1990a 
12979 Caltrans 1990 
12991 Origer 1991b 



 

 

   
   
   
   
   
    
   
   
  
  
  
  
     
   
   
  
   
   
   
  
  
  
     
   
   
   
   
    
   
   
   
   
   
   
    
    
    
   
   
   
   

13032 Smith 1947 
13054 Fenenga 1947 
13217 Origer 1991c 
13229 Greenway 1991 
13401 Origer 1991d 
13548 Culture Resources Unlimited 1991 
13698 Soule 1992a 
13705 Soule 1992b 
13728 Loyd 1992a 
14124 Loyd 1992b 
14544 Shannon 1992 
14551 Alvarez 1989 
14687 Martin and Stevens Jr. 1993 
14972 Origer 1993 
15213 Thompson 1993 
15260 Shannon 1993 
15293 Webster 1993 
15338 Bryne 1993 
15480 Jablonowski 1993 
15622 Loyd 1993a 
15623 Loyd 1993b 
15638 Alvarez 1988 
15747 Parrish and Parrish 1980 
15785 Dowdall 1993 
15822 Basgall 1981a 
15864 Jobson 1981 
15870 Bouey 1981 
15890 Jablonowski and Martin 1994 
15894 Origer 1994a 
16000 Hayes 1982 
16001 Jackson 1981 
16002 Basgall 1981b 
16005 Offermann 1981 
16010 Baumhoff 1978 
16016 Levulett and Hughes 1974 
16018 Patterson et al. 1975 
16030 Origer and Anderson 1994 
16048 Psota 1994 
16095 Williams 1994 
16131 Ferneau 1994 
16163 Origer 1994b 



 

 

   
     
   
   
  
   
   
   
   
   
  
    
    
    
  
   
   
     
   
   
   
    
   
  
   
  
   
   
   
  
  
   
   
   
   
   
   
   
   
   
   

16443 Greenwood et al. 1980 
16444 Peri and Patterson 1977 
16472 Loyd and Origer 1994 
16483 Greenwood et al. 1979 
16560 Loyd 1994 
16928 Origer 1995a 
17075 Flaherty 1995 
17171 Jordan 1995 
17363 Cook 1976b 
17720 Origer 1995b 
17724 Beard 1995 
17789 French and Baumhoff 1978 
17790 Ramiller and Fredrickson 1983 
17883 Ferneau and White 1996 
17982 Beard 1996a 
18197 Butler 1996 
18206 Origer et al. 1996 
18212 Origer and Beard 1996 
18475 Nelson 1909 
18510 Tunheim 1996 
18549 Jaffke 1996a 
18798 Gause and Praetzellis 1997 
18937 Berry 1996 
19591 Beard 1997 
19827 Loyd and Origer 1997 
19833 Loyd and Beard 1997 
19884 Peron 1997 
19914 Jones 1986 
19915 Jones 1989 
20095 Shannon 1997 
20375 Roop 1997 
20781 Psota 1998 
20822 Loyd and Origer 1998 
21040 Gary 1998 
21100 Origer 1998 
21125 Berry 1998 
21286 Ilic and Chavez 1998a 
21287 Ilic and Chavez 1998b 
21288 Ilic and Chavez 1998c 
21289 Ilic and Chavez 1998d 
21290 Ilic 1998a 



 

 

   
    
  
   
   
   
     
    
  
     
   
       
  
  
    
   
    
    
      
    
    
    
   
   
  
  
  
  
   
    
    
    
  
   
   
  
   
  
  
   
   

21291 Ilic 1998b 
21296 Chavez and Hupman 1998 
21317 Beard 1998 
21375 Carey et al. 1998 
21445 Flaherty 1998 
22086 Esser 1999 
22483 Gerike and Gillies 2000 
22509 Loyd et al. 1999 
22531 Beard 2000a 
22666 Peak & Associates 1999 
22729 Compas 2000 
22736 Jones & Stokes Associates, Inc. 2000 
22816 Newland 2000 
22834 Beard 2000b 
22847 Quinn and Origer 2000a 
22915 Strother 2000 
23132 Quinn and Beard 2000 
23136 Quinn and Origer 2000b 
23566 Carey & Co. Inc. 2000 
23691 Douglass and Origer 2001 
23703 Quinn and Origer 2001a 
23751 McKale and Gerike 2001 
23772 Gillies 2001 
23870 Origer 1999 
24310 Beard 1999a 
24313 Beard 1999b 
24315 Beard 1999c 
24555 Bignell 2001 
24556 Jacobs 1998 
24809 Quinn and Origer 2001b 
24810 Quinn and Origer 2001c 
24815 Quinn and Origer 2001d 
25052 Roop 2000 
25116 Goetter 2002 
25356 Loyd and Origer 2002 
25525 Bignell 2002a 
25596 Chattan 2002 
25620 Beard 1999d 
25621 Beard 2001 
25630 Douglass and Beard 2002 
25878 Checkal 2000a 



 

 

   
   
    
   
   
   
   
     
    
   
   
   
  
   
   
   
    
   
   
    
   
     
   
   
    
   
   
  
   
    
    
   
   
   
   
   
    
   
   
    
    

25927 Flaherty 2002 
25938 Flahrety 2001 
26034 Woosley and Haydon 2000 
26038 Rogers 1999 
26368 Anuskiewicz 1974 
26483 Checkal 2000b 
26601 Flynn 1995 
26859 The Duffey Company 2002 
26863 Pastron and Goodrich 2003 
26885 Flynn 1998 
26998 Flynn 2003 
27156 Haney 2003a 
27322 Beard 2003 
27365 Haney 2003b 
27406 Origer 2003 
27441 Greenwood and McIntyre 1980 
28098 Longfellow and Gerike 2004 
28161 Huetter 2004 
28605 Edwards 1994 
29210 Schroder and Origer 2004 
29263 Neri 2002 
29273 Huetter and DeGeorgey 2004 
29390 Evans 2004 
29416 Deitz 2004 
29781 Collins et al. 2004 
30464 Chattan 2005 
30495 Origer 2005 
30900 Keefe 2005 
30963 Loyd and Origer 2005 
30977 Steen and Origer 2005 
31242 Rich and Roscoe 2006 
31268 Flaherty 2005 
31756 Neri 2005 
32184 Origer 2006 
32205 Cull 2006 
32231 Parkman 2006 
32500 Painter Preservation & Planning 2006 
32667 Checkal 1999 
32711 Talbert 1998 
32777 Steen and Origer 2006 
32887 George and Praetzellis 2007 



 

 

   
  
  
    
   
  
  
    
   
    
   
   
    
    
   
     
   
   
    
   
   
    
   
  
    
   
     
  
     
   
   
   
   
   
    
    
    
   
     
   
     

33093 Haney 2007 
33468 Billat 2007 
33873 Whatford 2007 
33962 Steen and Origer 2007a 
34091 Neri 2006 
34116 Chattan 2007 
34129 Roop 2007 
34279 Konzak and Hibma 2007 
34529 Haydon 2007 
34895 Steen and Origer 2007b 
35051 Thompson 2008 
35510 Trout et al. 2008 
35519 Koenig and Anderson 2008 
35870 Marvin and Brejla 2007 
36124 Wills 2009 
36144 Wills and Praetzellis 2009 
36159 Chattan 2008a 
36173 Chattan 2009 
36248 Barrow and Origer 2009 
36348 Kent 2006 
36551 Olson 2009 
36595 Del Bondio and Origer 2009 
36628 Origer 2008 
36629 Beard 1996b 
37080 Koenig and Duverge 2010 
37442 Flynn 2010 
37545 Collins and Roscoe 2010 
37605 Beard 2010 
37611 Hagensieker and Beard 2010 
37756 McCann 2010a 
37758 McCann 2010b 
37760 McCann 2010c 
37779 Haney 2010 
38027 Cox 2010a 
38323 Barrow and Origer 2011a 
38326 Barrow and Origer 2011b 
38348 Del Bondio and Origer 2010 
38741 Painter 2011 
38832 Federal Emergency Management Agency 2011 
38833 Erickson 2011 
38865 Leach-Palm et al. 2011 
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38963 Hagensieker and Loyd 2012a 
38964 Hagensieker and Loyd 2012b 
38965 Hagensieker and Loyd 2012c 
38984 Mayfield 1980 
38987 Beard 2011a 
38995 DeGeorgey 2011 
39182 Grunder et al. 2011 
39245 Parus Consulting 2012 
39521 Haney 2012 
39903 McCann 2012 
40018 Rabellino 2012 
40388 Beard 2012 
40588 Foutch Porras 2013 
41106 Travers 2012 
43181 Havelaar 2012 
44474 Browning 2013a 
44891 Nolte 2008 
46341 Bueren et al. 2015 
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APPENDIX F
	

Map of Study Area
	

(Study area shown on the 1:250,000 Santa Rosa and Ukiah 
topographic quadrangle; map is not to scale.) 



 



APPENDIX E   

Photo Comparison of the Russian River 



Photograph	comparison	of	flows	

 

 

Figure 1   A riffle near the confluence of the west and east branch of the Russian River. The upper 

photo was taken on September 5, 2013 at 135 cfs.  The lower photo was taken on 

January 8, 2014 at 43 cfs. 

9/5/2013 at 135 cfs 

1/8/2014 at 43 cfs 



 

 

1/8/2014 at 43 cfs 

9/5/2013 at 135 cfs 



 

Figure 2   A series of photos from near the confluence of the East and West branch of the Russian 

River. The upper photo was taken on September 5, 2013 at 135 cfs.  The middle photo 

was taken on January 8, 2014 at 43 cfs.  The lower photo was taken on January 23, 2014 

at 28 cfs. 

 

1/23/2014 at 28 cfs 



 

 

Figure 3  A series of photos from near the confluence of the west and east branch of the Russian 

River. The upper photo was taken on January 8, 2014 at 43 cfs. The lower photo was 

taken on January 23, 2014 at 28 cfs. 

1/8/2014 at 43 cfs 

1/23/2014 at 28 cfs 



 

 

Figure 4  A series of photos of the Russian River taken near Hopland, CA. The upper photo was 

taken on August 8, 2013 at 120 cfs. The lower photo was taken on May 30, 2013 at 82 

cfs. 

8/8/2013 at 120 cfs 

5/30/2013 at 82 cfs 



 

 

Figure 5  A series of photos of the Russian River taken near Cominsky station, CA. The upper 

photo was taken on May 7, 2013 at 124 cfs. The lower photo was taken on July 13, 2013 

at 83 cfs. 

 

5/7/2013 at 124 cfs 

7/13/2013 at 83 cfs 



 

 



 

 

Figure 6  A series of photos taken near Hopland.  Daily average flow was 2,390 cfs on December 

3, 2013, 249 cfs on December 1, 2014, 134 cfs on November 30, 2014, and 70 cfs on 

November 26, 2014 when gaged at the USGS gage at Cloverdale, CA.    

 



 

 

3/27/2014 at 261 cfs 

3/27/2014 at 241 cfs 



 

 

3/28/2014 at 221 cfs 

3/26/2014 at 195 cfs 



 

 

3/26/2014 at 186 cfs 

3/26/2014 at 175 cfs 



 

 

Figure 7  A series of photos of the Russian River taken near Cominsky station, CA with a time 

lapse camera.  Flows ranged from 132 cfs to 261 cfs. 

 

3/26/2014 at 153 cfs 

3/26/2014 at 132 cfs 



 

 

 

 

Figure 8  A series of photos of the Russian River taken near Crocker Road taken on November 26, 

2013 at 51 cfs and on November 10, 2015 at 98 cfs. 

11/10/15 at 98 cfs 

01/07/14 at 51 cfs 



 

 

 

Figure 9  A series of photos of the Russian River taken near Washington School Road taken on 

November 26, 2013 at 113 cfs and on January 7, 2014 at 46 cfs. 

 

11/26/2013 at 113 

1/7/2014 at 46 cfs 



 

 

Figure 10  A series of photos of the Russian River taken downstream of Mayakama Creek taken on 

May 6, 2015 at 157 cfs and on May 26, 2015 at 106 cfs. 

 

 

5/6/2015 at 157 cfs 

5/27/2015 at 106 



 

 

 

 

10/17/11 at 233 cfs 

10/3/11 at 158 cfs 



 

 

 

Figure 11  A series of photos of the Russian River taken at Trowbridge near Healdsburg, CA.  The 

first photo was taken facing upstream on October 17, 2011 at 233 cfs.  The second 

picture was taken facing upstream on October 3, 2011 at 158 cfs.  The third photo was 

taken facing upstream on November 10, 2015 at 97 cfs.  The fourth picture was taken 

facing downstream on August 8, 2009 at 72 cfs when a flash board dam at Memorial 

Beach was in place which increased water surface elevation. 

 

8/8/09 at 72 cfs 

11/10/15 at 97 cfs 



 

 

2/06/14 at 40 cfs 

2/07/14 at 60 cfs 



 

 

2/08/14 at 130 cfs 

2/08/14 at 185 cfs 



 

 

2/08/14 at 200 cfs 

2/08/14 at 250 cfs 



 

Figure 12  A series of photos of the Russian River taken downstream of Trowbridge near 

Healdsburg, CA.  Flow ranged from 40 cfs to 300 cfs. 

 

 

 

2/08/14 at 300 cfs 



 

 

Figure 13  A series of photos of the Russian River taken under the Highway 101 Bridge near 

Healdsburg, CA.  The upper photo was taken on June 17, 2009 when flow was 138 cfs.  

The lower photo was taken on August 3, 2009 when flow was 72 cfs.   

8/3/2009 at 72 cfs 

6/17/09 at 138 cfs 



 

 

Figure 14  A series of photos of the Russian River taken under the Highway 101 Bridge near 

Healdsburg, CA.  The upper photo was taken on June 17, 2009 when flow was 138 cfs.  

The lower photo was taken on August 3, 2009 when flow was 72 cfs.   

8/3/2009 at 72 cfs 

6/17/09 at 138 cfs 



 

 

Figure 15  A series of photos of the Russian River taken downstream of the Highway 101 Bridge 

near Healdsburg, CA.  The upper photo was taken on June 17, 2009 when flow was 138 

cfs.  The lower photo was taken on August 3, 2009 when flow was 72 cfs.   

8/3/2009 at 72 cfs 

6/17/2009 at 138 cfs 



 

 

Figure 16  A series of photos of the Russian River taken downstream of Burks Canoe near 

Forestville, CA.  The upper photo was taken on June 18, 2009 when flow was 173 cfs.  

The lower photo was taken on July 29, 2009 when flow was 80 cfs.   

7/29/2009 at 80 cfs 

6/18/2009 at 173 cfs 



 

 

Figure 17  A series of photos of the Russian River taken downstream of Burks Canoe near 

Forestville, CA.  The upper photo was taken on June 18, 2009 when flow was 173 cfs.  

The lower photo was taken on July 29, 2009 when flow was 80 cfs.   

7/29/2009 at 80 cfs 

6/18/2009 at 173 cfs 



 

 

Figure 18  A series of photos of the Russian River taken downstream of Burks Canoe near 

Forestville, CA.  The upper photo was taken on June 18, 2009 when flow was 173 cfs.  

The lower photo was taken on July 29, 2009 when flow was 80 cfs.   

 

7/29/2009 at 80 cfs 

6/18/2009 at 173 cfs 



 

 

 

10/3/2011 at 180 cfs 

10/18/2011 at 298 cfs 



 

Figure 19   A series of photos of the Russian River taken downstream the Vacation beach dam near 

Guerneville, CA.  Flow ranged from 298 cfs to 79 cfs.   

 

 

 

7/28/2009 at 79 cfs 



 

 

Figure 20  A series of photos of the Russian River taken upstream of the Bohemian Highway Bridge 

near Monte Rio, CA.  The upper photo was taken on June 19, 2009 when flow was 168 

cfs and the River mouth was closed causing water surface elevation to be higher than if 

the river mouth was open.  The lower photo was taken on July 28, 2009 when flow was 

79 cfs.   

7/19/2009 at 168 cfs 

7/28/2009 at 79 cfs 



 

 

 

5/6/2014 at 222 cfs 

5/9/2014 at 200 cfs 

5/12/2014 at 178 cfs 



 

 

 

5/14/2014 at 158 cfs 

5/16/2014 at 138 cfs 

5/19/2014 at 117 cfs 



 

 

Figure 21   A series of photos of the Russian River taken downstream of the Bohemian Highway 

Bridge near Monte Rio, CA.  Flow ranged from 222 cfs to 88 cfs.   

 

 

5/22/2014 at 102 cfs 

5/25/2014 at 88 cfs 



 

 

Figure 22  A series of photos of the Russian River taken downstream of the boat ramp near Monte 

Rio, CA.  The upper photo was taken on May 7, 2013 when flow was 263 cfs.  The lower 

photo was taken on July 16, 2013 when flow was 77 cfs.   

5/7/2013 at 263 cfs 

7/16/2013 at 77 cfs 



 

 

Figure 23  A series of photos of the Russian River taken downstream of the boat ramp near Monte 

Rio, CA.  The upper photo was taken on May 14, 2013 when flow was 166 cfs.  The lower 

photo was taken on July 16, 2013 when flow was 77 cfs.   

5/14/2013 at 166 cfs 

7/16/2013 at 77 cfs 



 

 

Figure 24  A series of photos of the Russian River taken downstream of the boat ramp near Monte 

Rio, CA.  The upper photo was taken on May 7, 2013 when flow was 263 cfs.  The lower 

photo was taken on July 16, 2013 when flow was 77 cfs.   The mouth of the Russian 

River was open during both photos. 

5/7/2013 at 263 cfs 

7/16/2013 at 77 cfs 



 

 

Figure 25  A series of photos of the Russian River taken at Willow Creek near Jenner, CA.  The 

upper photo was taken on May 7, 2013 when flow was 263 cfs.  The lower photo was 

taken on July 16, 2013 when flow was 77 cfs.   The mouth of the Russian River was open 

during both photos. 

7/16/2013 at 77 cfs 

5/7/2013 at 263 cfs 



 

 

Figure 26  A series of photos of the Russian River taken at Willow Creek near Jenner, CA.  The 

upper photo was taken on May 14, 2013 when flow was 166 cfs and the Russian River 

mouth was open.  The lower photo was taken on July 25, 2013 when flow was 141 cfs 

and the mouth of the Russian river was closed causing water surface elevation to be 

higher than during open river mouth conditions. 

5/14/2013 at 166 cfs 

7/25/2013 at 141 cfs 



 

 

Figure 27  A series of photos of the Russian River taken near the Jenner boat ramp near Jenner, CA.  

The upper photo was taken on May 7, 2013 when flow was 263 cfs.  The lower photo 

was taken on July 4, 2013 when flow was 95 cfs.  The river mouth was open when both 

photos were taken. 

5/7/2013 at 263 cfs 

7/4/2013 at 95 cfs 



 

 

Figure 28  A series of photos of the Russian River taken near the Jenner boat ramp near Jenner, CA.  

The upper photo was taken on May 14, 2013 when flow was 166 cfs and the Russian 

River mouth was open.  The lower photo was taken on July 25, 2013 when flow was 141 

and the river mouth was closed causing the water surface elevation to be higher than 

under open mouth conditions. 

7/25/2013 at 141 cfs 

5/14/2013 at 166 cfs 



 

 

 

5/16/2014 at 137 cfs 

5/18/2014 at 123 cfs 



 

 

5/22/2014 at 95 cfs 

7/20/2013 at 85 cfs 



 

 

Figure 29   A series of photos of the mouth of the Russian River near Jenner, CA. Flow ranged from 

137 cfs to 77 cfs.   

 

 

7/16/2013 at 77 cfs 



 

 

Figure 30  A series of photos of the mouth of the Russian River taken near Jenner, CA.  The upper 

photo was taken on October 19, 2013 when flow was 100 cfs and the Russian River 

mouth was open.  The lower photo was taken on October 14, 2013 when flow was 98 

and the river mouth was closed causing the water surface elevation to be higher than 

under open mouth conditions. 

10/19/2013 at 100 cfs 

10/14/2014 at 98 cfs 



 

 

Figure 31  A series of photos of the mouth of the Russian River taken near Jenner, CA.  The upper 

photo was taken on July 12, 2014 at 1:20 pm near high tide when flow was 120 cfs and 

the Russian River mouth was open.  The lower photo was taken on July 12, 2014 at 7:26 

am near low tide when flow was 120 cfs and the river mouth was open. 

 

6/12/2014 at 120 cfs 

6/12/2014 at 120 cfs 
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Special Section in Compliance with 
Stipulated Judgement 

1. Introduction 
The purpose of this “special section” is to provide an analysis of the cumulative water quality 
impacts that could result from the implementation of the Fish Habitat Flows and Water Rights 
Project (Proposed Project) in combination with the water quality impacts of the Russian River 
Estuary Management Project (Estuary Management Project). 

This “special section” begins with a description of the legal requirement for this analysis. The 
chapter then describes the cumulative impact analysis methodology and defines the standards 
of significance used to determine the potential water quality cumulative impacts of the Proposed 
Project and the Estuary Management Project. 

2. Analysis Requirements 
This section is prepared in compliance with Section 2 of the Stipulated Judgment in Russian 
River Watershed Protection Committee v. Sonoma County Water Agency, Sonoma County 
Superior Court Case No. SCV-250347, dated September 7, 2012. Section 2 states: 

2. As a part of the environmental analysis to be prepared by the Water Agency for the 
Fish Habitat Flows and Water Rights Project ("Fish Flow Project"), the Water Agency 
shall prepare an evaluation of the joint water quality impacts of the Estuary Project 
and the Fish Flow Project.  The joint water quality impacts of both projects shall be 
analyzed in a discrete special section of, or an appendix to, the "cumulative impact 
analysis" of the draft environmental impact report that is being prepared for the Fish 
Flow Project.  Water quality areas to be addressed shall include, at a minimum, 
pathogens/bacteria; nutrients; temperature; DO; and turbidity.  When providing 
comments on the draft environmental impact report in regard to the "special section," 
Petitioner may recommend additional parameters to be addressed, but nothing in this 
Stipulated Judgment shall require the Water Agency to address such additional 
parameters.  The analysis shall be consistent with CEQA Guidelines §15130 (which 
requires evaluation of the cumulative impacts of the two projects and other relevant 
past, present, and future projects).  Notwithstanding CEQA Guidelines §15130 or 
paragraph 12 of this Stipulated Judgment, the analysis in the "special section" shall 
be made without regard to any conclusions in the Estuary Project EIR, although the 
Parties recognize that data and background facts that would be considered in the 
analysis could be taken from the Estuary Project EIR.  The "special section" shall 
analyze the cumulative water quality impacts of the Estuary Management Project 
and the Fish Flow Project against a baseline consisting of historical Estuary 
breaching practices and the minimum flow established by the State Water 
Resources Control Board (State Board) 1986 Decision 1610 (i.e., a 125 cubic feet 
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per second ["cfs"] normal year minimum flow at Hacienda).  Applying CEQA 
Guidelines §15130(b)(3), the "special section" will consider the geographic scope of 
the joint water quality impacts of the Fish Flow Project and the Estuary Management 
Project.  In accordance with the CEQA Guidelines, the section will provide an 
explanation of the geographic scope considered in the "special section" and the 
reasoning for selecting the area of potential joint impacts, including an explanation 
of whether or not potential joint impacts occur above Vacation Beach, and the 
factual basis for that conclusion. 

The CEQA Guidelines require that environmental impact reports (EIRs) discuss the cumulative 
impacts of a project when the project’s incremental effects are considerable when viewed in 
combination with the effects of past, current, and probable future projects. The purpose of this 
“special section” analysis is to disclose significant cumulative impacts resulting from the Fish 
Habitat Flows and Water Project’s Proposed Project only in combination with Estuary 
Management Project water quality impacts against a baseline consisting of historical Estuary 
breaching practices and the minimum instream flows established by the State Water Resources 
Control Board’s (SWRCB)1986 Decision 1610.  The Proposed Project is described in detail in 
Chapter 3, “Background and Project Description,” in this EIR. 

3. Approach to Analysis 

Geographic Scope 
The potential for project-generated impacts to contribute to a cumulative impact would arise if 
the impacts are located within the same geographic area. This geographic area may vary, 
depending upon the environmental resource discussed and the geographic extent of the 
potential cumulative impact. When considered cumulatively with other projects that may occur in 
the same geographic vicinity, the scope of analysis is defined by the natural boundaries and 
physical conditions relevant to each environmental factor. 

The geographic area affected by the Proposed Project overlaps with the area affected by the 
Russian River Estuary Management Project in the Russian River from Vacation Beach dam 
downstream to the mouth of the Russian River at Jenner.  The Proposed Project would manage 
water supply releases from Lake Mendocino and Lake Sonoma to provide minimum instream 
flows in the Russian River and Dry Creek that would improve habitat for listed salmonids and 
meet the requirements of the Russian River Biological Opinion.  The Water Agency’s water right 
permits require the maintenance of minimum instream flows in the Lower Russian River from 
the river’s confluence with Dry Creek to the Pacific Ocean.  The geographic area affected by the 
Estuary Management Project extends from the mouth of the Russian River upstream 
approximately 7 miles to the Duncans Mills area beyond the confluence with Austin Creek when 
the river mouth is open.  When the river mouth naturally closes as a result of sand being 
transported into the river inlet and the subsequent formation of a barrier beach, the resulting 
lagoon conditions back water upstream as far as Vacation Beach.  At Vacation Beach, the 
Vacation Beach dam consists of an 8-foot-tall concrete structure that accepts flashboards to 
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create a summer recreational impoundment. The lagoon’s backwater does not extend beyond 
the Vacation Beach dam. 

Project Timing 
In addition to the geographic scope, cumulative impacts are determined by timing of the other 
projects relative to the Proposed Project. Schedule is important for short-term construction-
related impacts; for example, for a group of projects to generate cumulative impacts (e.g. 
temporary and/or intermittent noise), they must occur close together in time as well as location. 
Implementation of the Proposed Project would not include new construction of water facilities, 
infrastructure, or any other type of construction or land disturbance. As a result, the Proposed 
Project would not contribute to cumulative short and long-term impacts to water quality 
associated with construction activities and therefore are not cumulatively considerable and will 
not be addressed in this cumulative analysis. This analysis assumes that the Estuary 
Management Project would be implemented concurrently with implementation of the Proposed 
Project. 

4. Potential Related Project 
For the purpose of this “special section” analysis, the Estuary Management Project has been 
identified as a related project. 

Two salmonid species inhabiting the Russian River watershed, Chinook salmon and steelhead, 
have been listed as threatened under the federal Endangered Species Act (ESA), and one 
species, coho salmon, has been listed as endangered under the federal ESA and California 
ESA1.  Because the Water Agency’s water supply facilities and operations have the potential to 
adversely affect the three listed species, the Water Agency entered into a Memorandum of 
Understanding (MOU) in December 1997 to participate in a consultation under Section 7 of the 
federal ESA. The other signatories of the MOU include the United States Army Corps of 
Engineers (USACE), NMFS, and Mendocino County Russian River Flood Control and Water 
Conservation Improvement District. The National Marine Fisheries Service issued its Biological 
Opinion for Water Supply, Flood Control Operations, and Channel Maintenance conducted by 
the U.S. Army Corps of Engineers, the Sonoma County Water Agency, and the Mendocino 
County Russian River Flood Control and Water Conservation Improvement District in the 
Russian River Watershed (Russian River Biological Opinion) on September 24, 2008 (NMFS 
2008).  The Russian River Biological Opinion evaluated the impact of the Water Agency’s and 
the USACE’s operations on the listed species and identified Reasonable and Prudent 
Alternatives (RPAs) and Recommended and Prudent Measures (RPMs) to be implemented by 
the Water Agency and USACE to address impacts and potential impacts on listed salmonids. 
The Russian River Biological Opinion concluded that some elements of the USACE and Water 
Agency’s activities in the Russian River watershed could result in an adverse modification of 

                                                 
1 Protective regulations of the ESA prohibit the “take” of these species. “Take” is broadly defined in the ESA and its 
implementing regulations; it includes not only intentionally killing a protected species, but also actions that 
unintentionally result in actual harm to an individual of a protected species, including adverse modification of habitat. 



4 
 

critical habitat and jeopardize the continued existence of coho salmon and steelhead in this 
evolutionary significant un (NMFS 2008) it.  

Russian River Estuary Management Project 
The Russian River estuary (Estuary) is located approximately 60 miles (97 kilometers, km) 
northwest of San Francisco in Jenner, Sonoma County, California. The Estuary extends from 
the mouth of the Russian River upstream approximately 6 to 7 miles (10 to 11 km) between 
Austin Creek and the community of Duncans Mills (Heckel 1994).  

The Estuary may close throughout the year as a result of a barrier beach forming across the 
mouth of the Russian River. The mouth is located at Goat Rock State Beach (California 
Department of Parks and Recreation). Although closures may occur at any time of the year, the 
mouth usually closes during the spring, summer, and fall (Heckel 1994). Closures result in 
ponding of the Russian River behind the barrier beach and, as water surface levels rise in the 
Estuary, flooding may occur. The barrier beach has been artificially breached for decades; first 
by local citizens, then the County of Sonoma Public Works Department, and, since 1995, by the 
Water Agency. The Water Agency’s artificial breaching activities are conducted in accordance 
with the Russian River Estuary Management Project recommended in the Heckel (1994) study 
(Heckel 1994). The purpose of artificially breaching the barrier beach is to alleviate potential 
flooding of low-lying properties along the Estuary. 

The Russian River Biological Opinion (NMFS 2008) found that artificially elevated inflows to the 
Russian River estuary during the low flow season (May through October) and historic artificial 
breaching practices have significant adverse effects on the Russian River’s estuarine rearing 
habitat for steelhead. The Russian River Biological Opinion states that the historical method of 
artificial sandbar breaching, which is done in response to rising water levels behind the barrier 
beach, adversely affects the Estuary’s water quality and freshwater depths. The historical 
artificial breaching practices create a tidal marine environment with shallow depths and high 
salinity. Salinity stratification contributes to low dissolved oxygen at the bottom in some areas. 
The Russian River Biological Opinion concluded that the combination of high inflows and 
breaching practices impact rearing habitat because they interfere with natural processes that 
cause a freshwater lagoon to form behind the barrier beach. Fresh or brackish water lagoons at 
the mouths of many streams in central and southern California often provide depths and water 
quality that are highly favorable to the survival of rearing salmon and steelhead.  

The Russian River Biological Opinion’s RPA 2, Alterations to Estuary Management (NMFS 
2008) requires the Water Agency to collaborate with NMFS and to modify estuary water level 
management in order to reduce marine influence (high salinity and tidal inflow) and promote a 
higher water surface elevation in the estuary (formation of a fresh or brackish lagoon) for 
purposes of enhancing the quality of rearing habitat for young-of-year and age 1+ juvenile (age 
0+ and 1+) steelhead from May 15 to October 15 (referred to hereafter as the “lagoon 
management period”). A program of potential, incremental steps are prescribed to accomplish 
this, including adaptive management of a lagoon outlet channel on the barrier beach to promote 
higher water surface elevations in the Estuary to enhance habitat for juvenile steelhead rearing 
habitat. 
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The Water Agency completed a CEQA process to evaluate the potential impacts associated 
with implementing the Russian River Estuary Management Project (Estuary Management 
Project), which would allow for implementation of an outlet channel following natural river mouth 
closures from May 15 to October 15 (lagoon management season) to enhance habitat for 
juvenile rearing while maintaining water surface elevations to minimize flood risk, and allowing 
for artificial breaching practices during the remainder of the year. On December 15, 2010, the 
Water Agency released the Estuary Management Project Draft EIR for public review. The Final 
EIR was certified by the Water Agency’s Board of Director’s on August 16, 2011. A lawsuit was 
subsequently filed by the Russian River Watershed Protection Committee under CEQA. The 
litigation was settled in 2012. 

Impacts Identified 

The Estuary Management Project EIR identified significant and unavoidable impacts that could 
not be mitigated to water quality because water will stay in a closed estuary for a longer time, 
there may be an increase in the amount of time that water quality in the Estuary is potentially 
degraded due to high bacteria or nutrient levels; and some groundwater wells near the Estuary 
currently experience seasonal saline water intrusion. When the Estuary closes, the salt and 
fresh waters stratify, and the heavier saltwater could concentrate near the bottom of the 
Estuary, potentially extending the time period of salinity problems in some wells (Sonoma 
County Water Agency 2010). 

Relationship to Proposed Project 

The Estuary Management Project governs the Water Agency’s breaching of the Estuary under 
all foreseeable instream flow conditions, with or without the instream flow levels proposed by the 
Fish Flow Project. The Water Agency has been managing water levels in the Estuary through 
breaching since 1995. At the times the Water Agency has breached the Estuary to prevent 
flooding, instream flows in the Russian River have ranged from 77 cubic feet per second (cfs) to 
1,250 cfs. Although the Water Agency is required by the SWRCB to maintain minimum instream 
flows in the Russian River, flows often greatly exceed the prescribed minimums due to natural 
flow from unmanaged tributaries on the river. Thus, depending on the year type and season, 
instream flows into the Estuary are a combination of natural runoff and releases from storage. 
The Estuary Management Project was developed to govern the Water Agency’s breaching 
activities under all flow conditions, regardless of the level of instream flows, and does not 
require or make more likely any changes to the existing minimum instream flows. The Proposed 
Project, on the other hand, proposes to reduce minimum instream flows in the Russian River 
and Dry Creek. Under the Proposed Project, flows into the Estuary could be lower in some 
years, particularly during the dry season, depending upon the extent of natural runoff and 
tributary flows. Reduced minimum flows in the Russian River, and the resultant possible 
reduced flows into the Estuary, if approved by the SWRCB, may make it easier for the Water 
Agency to maintain the water levels identified in the Russian River Biological Opinion as 
beneficial in some years.2 However, these lower flows are not required in order for the Estuary 
Management Project to be carried out. The Water Agency must carry out the Estuary 
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Management Project regardless of whether lower minimum Russian River flows are ever 
approved by the SWRCB. The Estuary Management Project, as designed and as evaluated in 
the Russian River Estuary Management Project Draft EIR, is feasible with or without the 
reduced minimum flows proposed by the Proposed Project.  

5. Approach To Cumulative Analysis 
The analysis of cumulative impacts focuses on the impacts of the implementation of the 
Proposed Project on water quality along with the Estuary Management Project’s identified 
impacts, that when considered concurrently, may result in a cumulatively considerable impact. 

Standards of Significance 
The standards of significance and methodology used to determine cumulative impacts under the 
same environmental resource categories as the impacts of the Proposed Project are based on 
the standards of significance and methodology outlined in Chapter 4.2, "Water Quality" of this 
EIR.  

Based on the Appendix G of California Environmental Quality Act (CEQA) Guidelines, project 
implementation would have significant impacts and environmental consequences on water 
quality resources if it would result in any of the following: 

 Violate any water quality standards or waste discharge requirements; 

 Otherwise substantially degrade water quality. 

Implementation of the Proposed Project would not involve any construction activities or new or 
changed facilities. Therefore, there would be no temporary or permanent impacts on water 
resources resulting from construction or maintenance activities. 

Methodology 
For the Fish Flow Project’s potential impacts to water quality, the cumulative impact analysis 
addresses whether a significant cumulative impact would occur and whether the Fish Flow 
Project’s contribution to a cumulative impact would be cumulatively considerable. As defined in 
CEQA Guidelines Section 15065(a)(3), "cumulatively considerable" means that the incremental 
effects of an individual project are significant when viewed in connection with the effects of past 
projects, the effects of other current projects, and the effects of probable future projects. CEQA 
Guidelines Section 15130(a)(3) indicates that a project's contribution is less than cumulatively 
considerable if the project is required to implement or fund its fair share of a mitigation measure 
or measures designed to alleviate the cumulative impact. 

Baseline Condition 
The Baseline Condition considered in this analysis includes the hydrologic index and minimum 
instream flows required by the Water Agency’s water right permits established by the SWRCB’s 
Decision 1610 and assumes that delivery curtailments required by the SWRCB under certain 
hydrologic conditions are met. The Baseline Condition also assumes that flows diverted from 
the Eel River into the Russian River via Pacific Gas and Electric Company’s (PG&E) Potter 
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Valley Project (PVP) are in accordance with the 2004 license issued by the Federal Energy 
Regulatory Commission (FERC) for PG&E’s operation of PVP. Baseline conditions include 
historical Estuary breaching practices. 

Proposed Project 
The Proposed Project incorporates the proposed Russian River Hydrologic Index, the 
accompanying minimum instream flow requirements, and full Water Agency water right demand 
of 75,000 AFY, as discussed in Chapter 3, “Background and Project Description.”  All other 
assumptions remain the same as in the Baseline Condition. 

6. Cumulative Impact Analysis 
Pursuant to CEQA Section 15130(a) (1), the discussion below provides rationale to explain why 
cumulative impacts are not considered significant when the combined cumulative impact 
associated with the Proposed Project’s incremental effect and the effects of other projects is not 
significant. Furthermore, the discussion below explains if the Proposed Project’s contribution to 
a significant cumulative impact will be rendered less than cumulatively considerable and thus is 
not significant. A project’s contribution is less than cumulatively considerable if the project is 
required to implement or fund its fair share of a mitigation measure or measures designed to 
alleviate the cumulative impact [CEQA Section 15130(a) (3)]. 

This discussion reflects the severity of the impacts and their likelihood of occurrence, but is 
developed at a lesser level of detail that the impact discussion provided in Chapter 4, 
“Environmental Setting, Impacts, and Mitigation Measures” [CEQA Guidelines Section 
15130(b)].The discussion is guided by standards of practicality and reasonableness, and 
focuses on the cumulative impact to which the identified other projects contribute rather than the 
attributes of other projects which do not contribute to the cumulative impact. 

Proposed Project 
The Fish Flow Project EIR identified a single significant and unavoidable impact related to water 
quality in the Lower Russian River in the area of geographic overlap with the Estuary 
Management Project related to biostimulatory substances, which is summarized below. 

Impact 4.2-4: Changes to minimum instream flows could result in a violation of 
water quality standards or waste discharge requirements or otherwise degrade 
water quality relating to biostimulatory substances in the Russian River. 
(Significant and Unavoidable) 

High concentrations of biostimulatory substances including nitrogen, phosphorus, and algae 
(chlorophyll-a) could have a negative effect on water quality in the Russian River, including the 
Estuary.  High levels of nutrients can contribute to excessive algal growth in river and streams, 
causing nuisance conditions which can affect dissolved oxygen, pH, and temperature and the 
overall quality of aquatic habitat.  Excessive algal growth can affect the aesthetics of the river 
negatively impacting contact and non-contact recreation.  Excessive algal growth can also 
contribute to the proliferation of blue-green algae, which in turn can pose a risk to contact 
recreation through the release of cyanotoxins into the water column.  
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During the process of developing statewide criteria for biostimulatory substances, the State 
Water Resources Control Board (SWRCB) has found that a given concentration of nitrogen and 
phosphorus does not consistently result in nuisance conditions in a given stream, and 
concluded that a single nutrient concentration threshold is not appropriate for identifying when 
nuisance conditions may be occurring.  As a result, the SWRCB began developing criteria for 
algal biomass concentrations that can cause nuisance conditions.  Ultimately, this algal biomass 
concentration would then be used in individual streams to identify site specific nutrient 
concentration thresholds and potentially chlorophyll-a concentrations that may indicate when a 
nuisance condition is occurring.  An algal biomass threshold was developed using data from 
rivers and streams throughout the state, however there is no algal mass data from the Russian 
River that can be used to analyze the Proposed Project against the Baseline Condition. 

There is no simulation model available for the Russian River that can adequately simulate algal 
biomass or nutrient and chlorophyll-a concentrations under a range of different flows.  In the 
absence of an available model, total nitrogen, total phosphorus and chlorophyll-a data were 
relied upon to analyze the Proposed Project against the Baseline Condition for potential 
changes to impacts in the Russian River. 

Estuaries are complex, dynamic ecosystems, normally experiencing changes between seasons, 
between years, and between different places in the same estuary.  For an evaluation of the 
potential effects to the water quality in the Russian River Estuary due to minimum instream flow 
changes in the Lower Russian River, when anticipating future conditions, the determination of 
significance is compared to Baseline Conditions.  Under Baseline Conditions, water depth, 
temperature, and salinity, as well as other water quality parameters, fluctuate at varying degrees 
and continuously across a wide range of values and flows into the Estuary and are dependent in 
large part on the strength of the tidal cycle during open conditions and the frequency, timing, 
and duration of river mouth closures, as well as the presence of external factors including 
potential pollutants along the near shore line that are inundated during river mouth closures.  
The shift from an estuary to lagoon conditions and resultant changes to water quality conditions 
in the underlying saline layer and overlying freshwater layer typically begin to occur within hours 
after river mouth closure and are not dependent on dry season minimum instream flow rates.  
Therefore, because lagoon conditions in the Estuary are part of the Baseline Condition, 
changes to minimum instream flows would have the greatest effect on biostimulatory 
substances during open river mouth conditions. 

Several exceedances of the California Department of Public Health (CDPH) recommended 
freshwater E. coli concentration of 235 MPN have been recorded in the backwater area during 
late summer and early fall river mouth closures when the shoreline becomes inundated, often 
capturing previously deposited animal waste.  These closures often overlap with the removal of 
summer recreational dams that appear to influence bacterial concentrations as well. 

These elevated E. coli values occur under normal Baseline Condition instream flows and 
reduced temporary urgency change flows that are similar to the Proposed Project minimum 
instream flows. 
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Maximum E. coli concentrations were observed to remain below the CDPH recommended 
concentrations for freshwater beaches during 2009, 2011, and 2012 at all monitoring stations 
during open river mouth conditions, with instream flows similar to Baseline Condition instream 
flows (Table 4.2-6). Maximum E. coli concentrations were also observed to remain below the 
CDPH recommended concentrations for freshwater beaches during 2013, 2014, and 2015 at all 
monitoring stations during open river mouth conditions, with instream flows similar to the 
Proposed Project instream flows (Table 4.2-6). 

Table 4.2-4.  Annual Nutrient and chlorophyll-a Concentrations at USGS Russian River near 
Hacienda stream gage (USGS 11467000), Vacation Beach, Monte Rio, Patterson Point, Casini 
Ranch, and Duncans Mills for the years 2010 through 2015.  Bold values represent exceedances of 
the USEPA recommended criteria for total nitrogen, total phosphorus, and chlorophyll-a.  

Median 
(mg/L)

Mean 
(mg/L)

Median 
(mg/L)

Mean 
(mg/L)

Median 
(mg/L)

Mean 
(mg/L)

Median 
(cfs)

Mean 
(cfs)

Range 
(cfs)

2010
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.25 0.25 0.032 0.034 0.00069 0.00085 172 232 146 - 660 21

2011
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.37 0.37 0.047 0.048 0.0032 0.0032 219 290 129 - 767 39

2012

Hacienda,   
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.21 0.29 0.026 0.025 0.00025 0.00068 117 137 100 - 323 69

2013

Hacienda,   
Monte Rio,  

Casini Ranch, 
Duncans Mills

0.28 0.27 0.039 0.044 0.0012 0.0016 100 110 77 - 177 73

2014

Vacation Beach,  
Monte Rio,  

Patterson Point, 
Casini Ranch, 

0.28 0.27 0.041 0.043 0.0012 0.0014 96 102 70 - 147 76

2015

Vacation Beach,  
Monte Rio,  

Patterson Point, 
Casini Ranch, 

0.24 0.24 0.034 0.034 0.0014 0.0015 88 103 66 - 183 64

*  Measured at USGS 11467000 Russian River near Guerneville (Hacienda) stream gage station.

Stations 
Sampled¹ 

Year
Total 

Sample 
Events

Total Nitrogen Total Phosphorus Chlorophyll-a  Flow*  

 

Total nitrogen concentrations in the Lower Russian River were observed to remain below 
USEPA recommended criteria during all years with instream flows similar to Baseline Conditions 
and the Proposed Project.  The highest median and mean total nitrogen concentrations in the 
Lower Russian River occurred in 2011 with instream flows similar to Baseline Condition 
instream flows (Table 4.2-4).  Total phosphorus concentrations in the Lower Russian River were 
observed to exceed the USEPA recommended criteria during all years with instream flows 
similar to Baseline Conditions and the Proposed Project.  In addition, the highest median and 
mean total phosphorus concentrations occurred in 2011 with instream flows similar to Baseline 
Condition instream flows (Table 4.2-4).  The highest median and mean values for chlorophyll-a 
in the Lower Russian River occurred in 2011, with instream flows similar to Baseline Condition 
instream flows.  However, median and mean chlorophyll-a concentrations did not exceed the 
USEPA recommended concentration in any of the three years. 
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Dissolved oxygen data was collected at the USGS Hacienda stream gage under a variety of 
instream flows during Baseline Conditions that are similar to the Proposed Project minimum 
instream flow requirements. 

M
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Date

Daily Maximum and Minimum Dissolved Oxygen Concentrations 
at Hacienda  stream gage (USGS #11467000)  

2006 ‐ 2015

Maximum Dissolved Oxygen Minimum Dissolved Oxygen

 

Figure 4.2-11. Daily Maximum and Minimum Dissolved Oxygen Concentrations at USGS Russian 
River near Guerneville (Hacienda) stream gage (USGS 11467000) between 2006 and 2015. 

DO concentrations at Hacienda fluctuate on a daily, seasonal, and yearly basis.  DO 
concentrations tend to be higher during wet season months (November through April) when 
water temperatures are cooler, and the level of primary production and respiration associated 
with plant and algal growth decline.  The availability of nutrients in the water column can also 
affect DO concentrations.  These nutrients can accumulate in standing water during an 
extended period of time and contribute to biostimulatory conditions.  These conditions can 
promote excessive plant and algal growth that can alter the concentration of DO through 
photosynthesis and respiration. 

Under the Proposed Project, instream flows in the Lower Russian River, including the Estuary, 
would be similar to instream flows recorded in the Lower Russian River in 2013 (Table 4.2-4).  
The Lower Russian River had elevated median and mean total phosphorus concentrations 
during 2013, 2014, and 2015 that exceeded the USEPA recommended criteria, with instream 
flows similar to the Proposed Project (Table 4.2.4).  The median and mean chlorophyll-a 
concentration did not exceed the USEPA recommended criteria in 2013, 2014, or 2015 (Table 
4.2-4).  However, DO concentrations at Hacienda were observed to fluctuate with both 
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depressed and supersaturation DO concentrations during 2013, 2014, and 2015 with inflows 
similar to the Proposed Project.  Concentrations of biostimulatory substances exceeded the 
USEPA recommended criteria for all three years, and would likely continue to exceed USEPA 
recommended criteria under the Proposed Project. Therefore, these continued exceedances of 
USEPA recommended criteria for biostimulatory substances could result in a violation of water 
quality standards or waste discharge requirements or otherwise substantially degrade water 
quality.  There is much uncertainty about biostimulatory conditions in the Russian River.  
Elevated concentrations of biostimulatory substances exist under Baseline Conditions. Given 
these uncertainties, implementation of the Proposed Project could result in an impact on water 
quality related to biostimulatory conditions, and as such, the impact could be significant and 
unavoidable. 

Estuary Management Project 
The Estuary Management Project EIR identified a significant and unavoidable impact related to 
water quality in the Russian River Estuary in the area of geographic overlap with the Proposed 
Project related to nutrient and indicator bacteria levels in the Estuary. 

Estuary EIR Impact 4.3.3: The change in the barrier beach breaching operations 
during the lagoon management period could adversely affect the water quality due 
to increased nutrient or indicator bacteria levels in the Estuary. (Significant and 
Unavoidable) 

Cumulative Analysis 
The Proposed Project did not identify an impact to indicator bacteria.  The combined cumulative 
impacts of the Proposed Project and the Estuary Management Project related to nutrients and 
biostimulatory conditions would be cumulatively considerable.  Stratification in the estuary 
during lagoon outlet conditions could result in the freshwater layer being exposed to more 
sunlight and the well-oxygenated surface layer would be suspetible to biostimulatory conditions.  
Therefore, the potential for continued exceedances of USEPA recommended criteria for 
biostimulatory substances under the Proposed Project that could result in violatations water 
quality standards or waste discharge requirements or otherwise substantially degrade water 
quality. There is much uncertainty about biostimulatory conditions in the Russian River.  
Elevated concentrations of biostimulatory substances exist under Baseline Conditions. Given 
these uncertainties, implementation of the Proposed Project could result in an impact on water 
quality related to biostimulatory conditions, and as such, the impact could be significant and 
unavoidable. 

Estuary Management Project 
The Estuary Management Project EIR identified a significant and unavoidable impact related to 
water quality in the Russian River Estuary in the area of geographic overlap with the Proposed 
Project related to change in the duration and/or geographic extent of saline conditons in the 
Estuary. 
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Estuary EIR Impact 4.3.4: The change in the barrier beach breaching operations 
during the lagoon management period (i.e., May through October) could change 
the duration and/or geographic extent of saline conditions in the Estuary. This 
could extend the period of time groundwater wells experience brackish water 
intrusion. (Significant and Unavoidable) 

Cumulative Analysis 
The Estuary Management Project EIR identified a significant and unavoidable impact related to 
water quality in the Russian River Estuary in the area of geographic overlap with the Proposed 
Project related to change in the duration and/or geographic extent of saline conditons in the 
Estuary.  The Proposed Project did not identify groundwater impacts in the Russian River and 
Dry Creek, including the Estuary.  The Proposed Project would not increase the frequency of 
river mouth closures, but could extend the duration of closures or outlet channel conditions by 
reducing the rate at which water surface elevations in the Estuary rise.  The combined 
cumulative impacts of the Estuary Management Project related to the duration and/or 
geographic extent of saline conditions in the Estuary would be cumulatively considerable and 
continue to be significant and unavoidable as identified in the Esutayr Management Project EIR. 
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Alternatives Analyzed Above 70 cfs 
This section is prepared in compliance with Section 3 of the Stipulated Judgment in Russian 
River Watershed Protection Committee v. Sonoma County Water Agency. Section 3 states: 

3. The Water Agency shall analyze as part of the Fish Flow Project EIR whether a higher 
minimum instream flow in the Russian River at Hacienda Beach, other than the 70 
figure specific in the 2008 National Marine Fisheries Service’s Russian River Biological 
Opinion, would “meet the goals of restoring functional salmonid rearing habitat in .. the 
estuary …, while promoting water conservation and limiting adverse effects on other 
instream resources,” as permitted by the Biological Opinion.  As part of the alternatives 
analysis and screening required by Section 15126.6 of the CEQA Guidelines, the Fish 
Flow Project EIR will consider as alternatives as least two flow regimes that have 
minimum flows above 70 cfs at Hacienda, for example 90 cfs, 100, cfs, or 110 cfs. 

As described in Chapter 7, “Alternatives” of the Fish Flow Project EIR, the alternatives analysis 
included minimum instream flow alternatives that were above the 70 cfs recommended in the 
Lower Russian River by the Russian River Biological Opinion.  These alternatives are 
summarized below. 

Table 1. Lower Russian River Minimum Instream Flow Alternatives above 70 cfs evaluated in Fish 
Flow Project EIR Alternatives Analysis 

Alternative Jan Feb Mar Apr May Jun Jul Aug Sep 
Oct 
1-15 

Oct 
16-31 Nov Dec 

F6 85 85 85 85 85 85 85 85 85 85 85 85 85 

F7 100 100 100 100 100 100 100 100 100 100 100 100 100 

F8 85 85 85 85 85 85 85 85 85 85 85 85 85 

F9 100 100 100 100 100 100 100 100 100 100 100 100 100 

F10 85 85 85 85 85 85 85 85 85 85 85 85 85 

F12 85 85 85 85 85 85 85 85 85 85 85 85 85 

F15 125 125 125 125 85 85 85 85 85 85 125 125 125 

F16 150 150 150 150 85 85 85 85 85 85 150 150 150 

F17 150 150 150 150 100 100 100 100 100 100 150 150 150 

 

See Chapter 7, “Alternatives”, for this analysis. 
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Modeled Levels of Storage in Lake 
Mendocino and Lake Sonoma 
This section is prepared in compliance with Section 4 of the Stipulated Judgment in Russian 
River Watershed Protection Committee v. Sonoma County Water Agency. Section 4 states: 

4. The Water Agency commits to model in the Fish Flow Project EIR the changes in 
storage in Lake Mendocino and Lake Sonoma resulting from implementation of lower 
minimum instream flows under various hydrologic scenarios.  The analysis in the Fish 
Flow Project EIR will contain model results showing the levels of water storage in Lake 
Mendocino and Lake Sonoma under different flow alternative and different hydrologic 
conditions. 

Model results for the Proposed Project, No Project 1, and No Project 2 alternatives evaluated in 
the Fish Flow Project EIR are provided in Appendix G.  Model results include Lake Mendocino 
and Lake Sonoma storage volumes under varying percent occurrences of storage. 
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1 Introduction 

1.1 Purpose and Scope 
This report describes the numerical modeling completed to support the environmental impact 
analysis of the Fish Habitat Flows and Water Rights Project (Fish Flow Project) Draft 
Environmental Impact Report (EIR) (SCWA, August 2016).  To complete this analysis, a system 
of numerical models was developed that simulates hydrologic and water quality conditions in the 
Russian River and Dry Creek from the Potter Valley Project (PVP) to the United States Geologic 
Survey (USGS) streamflow gaging station 11467000, Russian River near Guerneville (Hacienda 
Gage), located at the Hacienda Bridge.   

1.2 Model Overview 
A system of numerical models was used to support the environmental impact analysis of the 
Fish Flow Project EIR.  These models include: 

• Russian River ResSim (RR ResSim) a reservoir operations model developed with the 
Hydrologic Engineering Center (HEC) ResSim software; 

• Eel River 2.5 (ER2.5) a system operations model of the Potter Valley Project on the Eel 
River, which was originally developed by Natural Resources Consulting Engineers 
(Oakland, CA) and refined by the Water Agency in 2015; and 

• Russian River HEC-5Q (RR HEC5Q), a water quality model develop using the Resource 
Management Associates (RMA) HWMS software.  

This system of models was developed to simulate the water supply operations of Lake 
Mendocino and Lake Sonoma and flow and water quality conditions at multiple locations (model 
junctions) along the Russian River and Dry Creek on a daily time step.  System conditions were 
analyzed for historical hydrology from 1910 to 2013.  System water gains incorporated into the 
model include diversions from the Eel River through Pacific Gas and Electric’s (PG&E) PVP, 
and unimpaired flows1 from rainfall runoff and groundwater discharges.  System water losses 
incorporated into the model include (1) lake evaporation, (2) surface-water diversions, (3) losses 
due to riparian vegetation and (4) losses resulting from surface water/groundwater interactions. 
Twenty-eight minimum instream flow alternatives were evaluated using this system of models.  
These alternatives are discussed in further detail in the Fish Flow Project EIR (SCWA, August 
2016). 

  

 

 

                                                
1 Unimpaired flows are the “natural” flows, unaffected by man-made influences, like water diversions, and reservoir 
operations. 



 

2-2 
 

2 Background 

2.1 Russian River System 
There are two major reservoirs that affect flows in the Russian River Watershed, Lake 
Mendocino and Lake Sonoma.  The Water Agency makes releases from Lake Mendocino, 
located in the upper watershed near Ukiah, into the Russian River to meet minimum instream 
flow requirements and downstream water demands for the Upper Russian River, a 63-mile 
stretch of the Russian River to the confluence of Dry Creek.  The Water Agency makes releases 
from Lake Sonoma, located in the lower watershed, into Dry Creek to meet minimum instream 
flow requirements and downstream demands for a 14-mile stretch of Dry Creek to the 
confluence of the Russian River, as well for the 31-mile stretch of the Russian River from the 
confluence of Dry Creek to the Pacific Ocean near Jenner.  The Water Agency diverts water 
from the Russian River at its Wohler and Mirabel diversion facilities located near the town of 
Forestville.  The Russian River also receives trans-basin imports from the Eel River through the 
PVP, a hydroelectric facility owned and operated by PG&E.  Imports from the PVP are released 
into the upper reach of the East Fork Russian River approximately 12 miles upstream of Lake 
Mendocino. 

2.1.1 System Reaches 
The Russian River System is divided into three primary reaches:  

1. The Upper Russian River is approximately 63 miles long and extends from Coyote 
Valley Dam to the confluence of Dry Creek; 

2. The Lower Russian River is approximately 31 miles long and extends from the 
confluence of Dry Creek to the confluence with the Pacific Ocean near Jenner; and 

3. Dry Creek is approximately 14 miles long and extends from Warm Springs Dam to the 
confluence of the Russian River. 

Figure 2-1 provides a schematic of the Russian River System with the reach extents indicated. 
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Figure 2-1. Map of the Russian River watershed including the Potter Valley Project. 
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2.1.2 Climate 
The Russian River drains a watershed of approximately 1,485 square miles in the Coast 
Ranges north of San Francisco.  Climate in the Russian River watershed is influenced by the 
watershed’s proximity to the Pacific Ocean.  As with much of the California coastal area, the 
year is divided into wet and dry seasons.  Approximately 93 percent of the annual precipitation 
normally falls during the wet season, October to May, with a large percentage of the rainfall 
typically occurring during three or four major winter storms.  These major storms often come in 
the form of an Atmospheric River, which is the horizontal transport of large amounts of water 
vapor through the atmosphere along a narrow corridor. Although brief, Atmospheric Rivers can 
produce 30-50% of the regions, annual precipitation during a few days 
(http://www.esrl.noaa.gov/psd/atmrivers/).  Winters are cool, and below-freezing temperatures 
seldom occur, and summers are warm and dry. A significant part of the region is subject to 
marine influence and fog intrusion.  Prevailing winds are from the west and southwest.   

Climatic conditions vary across different portions of the watershed.  As shown in Figure 2-2, 
average annual precipitation is as high as 80 inches in the mountainous coastal region of the 
watershed, and 20 to 30 inches in the valleys where the majority of the water users are located.  
Precipitation can also vary significantly from season to season, which can result in a large 
amount of variability in flows in the Russian River.  Based on historical estimates of unimpaired 
flow developed by the USGS (Section 3.1.1), the estimated annual unimpaired flow at the 
Hacienda Gage has ranged from a low of approximately 66,000 acre-feet in 1977 to a high of 
3,884,000 acre-feet in 1983, with an average of 1,479,000 acre-feet per year (AFY) and a 
standard deviation of 861,000 AFY (USGS, 2016).  
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Figure 2-2. 30-year average annual rainfall for the Russian River watershed. 



 

2-6 
 

2.1.2.1 Flow Monitoring 
The USGS monitors flow along the mainstem of the Russian River and Dry Creek.  The USACE 
monitors flow just downstream of the controlled release outlet structures of Coyote Valley Dam 
and Warm Springs Dam.  Real time data collected from these gages are used extensively by 
dam operators to inform both flood and water supply operations.  Analysis of these data, 
especially for the long standing gages prior to 2000, were used to support the development of 
the models described in this report and the environmental impact analysis of the Fish Flow 
Project EIR.  A list of USGS and USACE gages along the mainstem of the Russian River and 
Dry Creek is provided in Table 2-1 which includes the abbreviated names used to refer to some 
of these gages throughout this report. 

Table 2-1 USGS and USACE streamflow gages along the Upper and Lower Russian River and Dry 
Creek reaches with abbreviations used in text and owner ID numbers. 

 

2.1.3 Potter Valley Project 
In 1908, the W. W. Van Arsdale and the Eel River Power & Irrigation Company (later the Snow 
Mountain Power Company) completed construction of Cape Horn Dam and Van Arsdale 
Reservoir on the Eel River in Mendocino County, along with a diversion tunnel (Tunnel) that 
leads from the Eel River, through the mountains, to the East Fork Russian River.  Since then, 
the 450-foot drop in elevation between the Eel River and the East Fork Russian River has been 
used to generate electrical energy at the Potter Valley Powerhouse, which is located 
approximately 25 miles northeast of the City of Ukiah.  The powerhouse has a capacity of 9.4 
megawatts. 

In 1921, Scott Dam was constructed on the Eel River approximately 10 miles upstream of Cape 
Horn Dam, forming Lake Pillsbury.  Scott Dam is a concrete gravity dam that captures runoff 
from a drainage area of 298 square miles.  Lake Pillsbury has a gross storage capacity of 
74,993 acre-feet, and a surface area of 2,280 acres at the maximum pool elevation. Bathymetric 
surveys of Lake Pillsbury were completed in 1959, 1984, 2006 and 2015 to estimate reservoir 

Gage ID Gage Name Gage Abbreviation Owner Reach
COY Coyote Valley Dam Gage - USACE Upper River
11461000 RR near Ukiah West Fork Gage USGS Upper River
11461500 RR near Calpella Calpella Gage USGS Upper River
11462080 RR near Talmage - USGS Upper River
11462500 RR near Hopland Hopland Gage USGS Upper River
11463000 RR near Cloverdale Cloverdale Gage USGS Upper River
11463500 RR at Geyserville - USGS Upper River
11463682 RR at Jimtown - USGS Upper River
11463980 RR at Digger Bend near Healdsburg USGS Upper River
11464000 RR near Healdsburg Healdsburg Gage USGS Upper River
WRS Warm Springs Dam Gage - USACE Dry Creek
11465200 Dry Creek near Geyserville Dry Creek Geyserville Gage USGS Dry Creek
11465240 Dry Creek below Lambert Bridge - USGS Dry Creek
11465350 Dry Creek near Mouth near Healdsburg Dry Creek Mouth Gage USGS Dry Creek
11465390 RR near Windsor - USGS Lower River
11467000 RR near Guerneville Hacienda Gage USGS Lower River
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capacity.  A sedimentation rate of approximately 253 AFY has been estimated from the survey 
information. 

Scott Dam has two primary methods for releasing water downstream: 1) by spilling water over a 
concrete weir at the top of the dam, and 2) through a controlled outlet through the base of the 
dam called the Needle Valve. Storage capacity of the reservoir to the crest of the weir is 
approximately 54,000 acre-feet.  The dam also has steel radial gates that are lowered in the 
spring, which increases the maximum storage capacity to 74,993 acre-feet.  The date on which 
the radial gates are lowered each year is contingent on the results of an annual snow survey 
conducted in the spring, and therefore varies from year to year.  When water is not spilling over 
the concrete weir, reservoir releases are controlled through the Needle Valve.  A portion of the 
water released from Lake Pillsbury to the Eel River is re-diverted downstream at Cape Horn 
Dam to the Potter Valley Powerhouse through a diversion tunnel and penstocks.   

Scott Dam, Lake Pillsbury, Cape Horn Dam, the diversion Tunnel, and the Potter Valley 
Powerhouse are the primary facilities of the PVP.  A map of these facilities is provided in Figure 
2-3.  The PVP was purchased by PG&E in 1929 and PG&E operates the facility today under a 
license issued by the Federal Energy Regulatory Commission (FERC).  PG&E operates the 
PVP according to the requirements of the 2004 amended FERC license (FERC, 2004), which is 
detailed in Appendix A of the FERC license, the NOAA Fisheries’ Reasonable and Prudent 
Alternative (NMFS RPA). The “Flow Regulation and Verification Plan” developed by PG&E in 
2006 provides additional details on operational measures for compliance with and verification of 
flow requirements of the NMFS RPA.  The operation of the PVP by PG&E under its FERC 
license is independent of the Water Agency’s operations of Coyote Valley Dam (CVD).  PG&E 
schedules releases from Lake Pillsbury to meet minimum instream flow requirements in the Eel 
River and to provide water for diversions through the Tunnel to the Potter Valley Powerhouse. 
Eel River flows diverted through the Potter Valley Powerhouse and not diverted by the Potter 
Valley Irrigation District (PVID) are released into the East Fork Russian River.  



 

2-8 
 

 
Figure 2-3. Map of the Potter Valley Project 

A portion of the annual water year storage in Lake Pillsbury is reserved to benefit downstream 
fisheries needs.  Section D.1 of the NMFS RPA reserves 2,500 acre-feet of storage 
(Blockwater) to be released at the discretion of resource agencies, which include the NMFS and 
the California Department of Fish and Wildlife (CDFW).  The water is typically released in the 
later winter/ early spring period to aid compliance with Section B.3 of the NMFS RPA, which 
requires PG&E to cooperate in the release of warm water from the spillway to promote the 
timely downstream migration of juvenile Chinook salmon from the Eel River between Scott and 
Cape Horn Dams. 

Water is released from the PVP Tunnel to maintain minimum instream flow requirements in the 
East Fork Russian River below the tailrace and for a contractual water supply agreement 
between PG&E and PVID.  The minimum instream flow requirements and the contracted 
volume supplied to PVID vary based on the water supply condition and the time of year.  
Additional water above the minimum release requirements may be diverted through the Tunnel 
for additional power production when Lake Pillsbury storage exceeds the Target Storage Curve 
(TSC) as defined in section E.5 of the NMFS RPA.  Section E.6 defines three TSC’s (A, B and 
C).  Based on the water year classification as of May 15, the appropriate TSC is used for the 
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following 12 months beginning on August 1 of that year. A chart of the 3 TSC’s is provided as 
Figure 2-4.  Water that is not diverted by PVID or other appropriative water rights users on the 
East Fork Russian River flows into Lake Mendocino. 

 
Figure 2-4. Lake Pillsbury Target Storage Curves in acre-feet. 

In 2002, NMFS issued a Biological Opinion under the federal Endangered Species Act for the 
proposed FERC license amendment.  FERC amended PG&E’s license in 2004 to require 
implementation of the NMFS RPA proposed in the Biological Opinion to avoid jeopardizing the 
continued existence of listed salmon species in the Eel River watershed.  PG&E began 
operation of the PVP in accordance with its amended FERC license in 2006, which reduced 
PVP imports compared to historic levels.  Annual PVP diversions now average 67,000 acre-feet 
as compared to the 151,000 acre-feet per year average annual diversion rate from 1959 to 
2006, before implementation of the amended license.  The reductions have resulted in reduced 
inflows into Lake Mendocino from the East Fork Russian River.  These reductions are illustrated 
in Figure 2-5, which shows historic average water year inflow into Lake Mendocino and PVP 
imports shown in blue for two periods: 1) Operations since the construction of CVD and prior to 
the implementation of the amended FERC license, 1959-2006, and 2) Operations after the 
implementation of the amended FERC license, 2007-2015.  Figure 2-5 shows that Lake 
Mendocino inflows for the period 2007 to 2015 have declined from historic inflows, which is 
largely the result of reduced PVP imports.  Seasonal timing of PVP imports have also affected 
Lake Mendocino water storage reliability.  Reduced inflows in the spring have contributed to 
declining reliability of Lake Mendocino through the summer months, resulting in several 
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Temporary Urgency Change Petitions (TUCP) being filed by the Water Agency with the SWRCB 
to preserve water supply storage in Lake Mendocino for subsequent beneficial uses 
downstream. 

 
Figure 2-5. Lake Mendocino Average annual inflow in acre-feet per year for periods both prior to 
the implementation of the PVP FERC license amendment in the fall of 2006. 

 

2.1.4 Lake Mendocino 
Lake Mendocino is located on the East Fork Russian River, about 4 miles northeast of the City 
of Ukiah in Mendocino County, California (Figure 2-1). Lake Mendocino was created by the 
construction of the Coyote Valley Dam (CVD) Project, which was authorized by the Flood 
Control Act of 1944 for the purposes of flood control, water supply, recreation and stream flow 
regulation. Construction was completed by the United States Army Corps of Engineers 
(USACE) in January 1959, with the Water Agency participating as the non-federal sponsor. 
CVD is an earth embankment dam approximately 160 feet high with a crest length of 3,500 feet.  

Lake Mendocino has a total current storage capacity of 116,500 acre-feet, which includes a 
water supply pool of between 68,400 acre-feet and 111,000 acre-feet, depending on the time of 
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year.  Based on reservoir bathymetric surveys (original in 1952 and most recent in 2001) the 
average sedimentation rate in the reservoir is approximately 143 AFY. The invert of the 
controlled outlet is at an elevation of 637 feet above mean sea level (msl) (USACE 1986). This 
level in the reservoir establishes the top of the inactive pool, which, according to the 1986 Water 
Control Manual, was estimated to have a capacity of 135 acre-feet. Based on the historic rate of 
sedimentation, it is expected that the inactive pool has reached its capacity to accumulate 
sediment. 

The watershed of the reservoir has an area of approximately 105 square miles, which is 
approximately 7 percent of the total watershed area of the Russian River Basin. Average annual 
inflow into the reservoir since it was completed is approximately 230,000 AFY, with a peak 
annual inflow of 443,000 acre-feet in 1983 and a minimum annual inflow of 60,000 acre-feet in 
1977. Inflow into the reservoir consists of unimpaired flows from the contributing watershed area 
and a portion of the water diverted though the PVP from the Eel River. 

2.1.4.1 Lake Mendocino Flood Pool Operations 
The USACE determines the schedule and amounts of releases of water from Lake Mendocino 
during flood control operations. Regulation for flood control and water supply operations are 
described in the Water Control Manual (WCM), Appendix I to the CVD Master Water Control 
Manual published by the Corps originally in April 1959 and most recently revised in August 1986 
(USACE, 1986). Revisions to the CVD Water Control Diagram were made by the USACE in 
2004 (USACE, 2004, January).  

Storage in the reservoir is controlled by the reservoir guide curve defined in the CVD Water 
Control Diagram (USACE, 2004, January). This guide curve sets the maximum threshold for 
storage of conservation water2 in the reservoir, which varies seasonally. A diagram of the 
reservoir pools of Lake Mendocino is provided in Figure 2-6. The volume of the water supply 
pool (also frequently called the conservation pool) decreases during the rainy season to 
maximize flood space capacity and increases in the dry season to maximize conservation 
storage for water supply purposes. The flood control pool is defined by the storage capacity 
levels above the Guide Curve and below the emergency pool. Under typical flood operations, 
water is temporarily detained in the flood control pool until the threat of flooding downstream has 
diminished. After the threat of downstream flooding is reduced, water is released from the 
reservoir to bring storage levels back down to the top of the conservation pool.  Operations 
during flood management are guided by three release schedules defined in the WCM that are 
determined by storage level in the reservoir flood pool.  

                                                
2 Conservation water is water stored in the conservation pool of the reservoir.  The conservation pool lies 
above the dead pool and below flood pool.  When a reservoir’s conservation pool is full, the reservoir is 
considered full. 
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Figure 2-6. Lake Mendocino Pool Schedules in acre-feet defined in the 2004 Water Control 
Diagram. 

Flood releases from Lake Mendocino are further guided by downstream maximum flow criteria 
defined in the WCM and the 2004 Water Control Diagram.  When flow at the USGS Russian 
River near Ukiah gage (West Fork gage) exceeds 2,500 cfs and is rising, Russian River flows at 
the USGS Russian River near Hopland gage (Hopland gage) are monitored hourly to assess for 
any needed release reductions. The WCM further requires that controlled flood releases cannot 
contribute to flows greater than 8,000 cfs at Hopland gage.  When flows at the Hopland gage 
exceed 8,000 cfs due to unimpaired flows downstream of CVD, reservoir releases cannot 
exceed the minimum release requirement of 25 cfs (USACE, 2004, January). 

Lake Mendocino also has an emergency release schedule that provides guidance for releases 
made through the emergency gates of CVD when reservoir water levels are within the 
emergency pool (128,090 to 153,700 acre-feet storage level) (USACE, 2004, January).  Since 
construction of the CVD was completed in 1959 an emergency release has never been made. 

2.1.4.2 Lake Mendocino Water Supply Pool Operations 
The Water Agency is the local, non-federal sponsor for Lake Mendocino and has an agreement 
with the USACE dating back to 1959 to store and release water from Lake Mendocino to 
maintain minimum instream flows downstream of CVD and divert water from the Russian River 
for reasonable and beneficial uses and purposes.  This contract will continue in full force and 
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effect for the life of the project.  As the local sponsor, the Water Agency makes water supply 
releases as necessary to comply with its water rights permits and diversions made by 
downstream users when Lake Mendocino storage levels are within the water supply pool as 
shown in Figure 2-6.  These permits implement the provisions of the State Water Resources 
Control Board’s (SWRCB) Decision 1610, which is discussed in further detail in Section 2.1.6.  

In addition to the Water Agency’s water rights to water stored in Lake Mendocino, the 
Mendocino County Russian River Flood Control and Water Conservation Improvement District 
(Mendocino District) and Russian River mainstem post-1949 water right holders in Sonoma 
County also have water rights that authorize the re-diversion and use of water released from 
Lake Mendocino storage.  The Mendocino District holds water-right Permit 12947B, which 
authorizes re-diversions and use of up to 8,000 acre-feet per year of water released from Lake 
Mendocino. The Mendocino RRFC manages this water-right permit through water supply 
contracts with farmers and public water purveyors in the Hopland, Ukiah, and Redwood valleys.  
Under a 10,000-AFY reservation established and administered by the SWRCB in Order WR 74-
30 water is available to qualifying appropriative water rights in Sonoma County.  Redwood 
Valley County Water District (RVCWD)’s water-right Permit 17593 does not authorize the re-
diversion of water stored in Lake Mendocino, it does authorize RVCWD to divert water from 
Lake Mendocino during times when the reservoir is in its flood control pool. 

2.1.4.3 Coyote Valley Dam Egg Collection Facility 
At the base of CVD, the California Department of Fish and Wildlife, under a contract with the 
USACE, operates a fish hatchery facility called the Coyote Valley Dam Egg Collection Facility, 
which is managed in conjunction with the Don Clausen Fish Hatchery at Warm Springs Dam on 
Dry Creek, to support a steelhead population.  This facility collects eggs from returning 
steelhead, but does not hatch them on site.  Fertilized eggs are transported to the Don Clausen 
Fish Hatchery to hatch and be raised for a year.  After a year, the juvenile fish are brought back 
to the Coyote Valley Dam facility to be released into the Russian River. The fish hatchery uses 
water released from Lake Mendocino to support operations.  The hatchery requires a minimum 
flow of 25 cfs to support operations.  This flow is diverted from the controlled outlet at CVD and 
then released back into the river.  The hatchery also requests additional water releases from 
CVD in the winter to help promote released juvenile fish to migrate downstream. This additional 
release is coordinated with either the Water Agency or USACE, depending on which agency is 
managing releases at the time, and typically consists of an increase in CVD releases for 1 week 
in February and 1 week in March. 

2.1.4.4 Hydroelectric Power 
The City of Ukiah operates a hydroelectric facility at the CVD utilizing incidental releases.  This 
facility was constructed in 1985 and most recently renovated in 2008.  The City of Ukiah has a 
1986 agreement with the USACE for the operation and maintenance of the facility.  The power 
plant has two turbine/generator units, with capacities of 2.5 and 1 megawatts (MW).  According 
to the CVD WCM the power plant has a minimum flowrate of 22 cfs and maximum flowrate of 
398 cfs, with a maximum flow rate of 116 cfs through the 1 MW unit and 282 cfs through the 2.5 
MW unit (USACE, 1986).  The power plant can generate power for a maximum release of 1,500 
cfs from CVD.  The City of Ukiah is required to maintain a minimum dissolved oxygen level of 7 
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milligrams per liter for water released from the power plant.  All water diverted by the power 
plant is returned to the river immediately downstream of the power plant. 

2.1.5 Lake Sonoma 
Lake Sonoma is located on Dry Creek, a tributary to the Russian River, approximately 10 miles 
northwest of the City of Healdsburg in Sonoma County, California (Figure 2-1). Lake Sonoma 
was created by the construction of the Warm Springs Dam (WSD) Project, which was 
authorized by the Flood Control Act of 1962 for the purposes of flood control, water supply, 
environmental stewardship and recreation. Construction was completed by the USACE in 
January 1983, with the Water Agency acting as the local, non-federal sponsor. WSD is an earth 
embankment dam approximately 319 feet high with a crest length of 3,000 feet. 

Lake Sonoma has a total storage capacity of 381,000 acre-feet, which is comprised of a water 
supply pool of 225,000 acre-feet, a flood control pool of 136,000 acre-feet, and an inactive pool 
of 20,000 acre-feet. The reservoir has four intakes at different elevations, allowing management 
of releases to achieve the desired water temperature.  A diagram of the Lake Sonoma pool 
storage schedules is provided in Figure 2-7. 

 
Figure 2-7. Lake Sonoma Pool Schedules in acre-feet defined in the 1984 Water Control Manual 

The watershed of the reservoir is approximately 130 square miles, which is approximately 9 
percent of the total watershed area of the Russian River Basin. Inflow into the reservoir consists 
of natural flows from the contributing watershed area. Average annual inflow into the reservoir, 
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since it was completed, has been approximately 170,000 AFY, with a maximum annual inflow of 
392,000 acre-feet in 1995 and a minimum annual inflow of 41,000 acre-feet in 2014.  

The USACE has not conducted a bathymetric survey of Lake Sonoma since the construction of 
the reservoir was completed.  The Water Agency has estimated sedimentation rates for Lake 
Sonoma based on observed bedload measurements collected in Dry Creek near the Geyserville 
USGS gaging station. For the 15-year period from 1965 to 1979, an average suspended 
sediment yield of 3,640 tons per square mile was measured (USACE 1984). From this yield, an 
annual sedimentation rate of approximately 299 acre-feet was estimated. Based on this rate the 
current storage capacity of the reservoir is estimated to be approximately 370,700 acre-feet and 
it is estimated that the reservoir has lost approximately 2.6% of its total capacity since 
construction. 

The USACE has allocated 26,000 acre-feet of the total storage capacity (381,000 acre-feet) for 
silt and sediment accumulation, thereby leaving 355,000 acre-feet for total usable water storage 
space.  Based on the annual sedimentation rate of 299 AFY, as determined above, Lake 
Sonoma will reach its design sediment accumulation level in approximately 87 years by 2070. 
The USACE has further allocated sediment accumulation pools of 7,000 acre-feet, 13,000 acre-
feet and 6,000 acre-feet (totaling 26,000 acre-feet) for the Minimum Pool, Water Supply Pool 
and Flood Control Pool respectively.  Reservoir pool allocations are then defined by subtracting 
the respective sediment pools from the total storage capacity for each pool as illustrated in 
Figure 2-8. The resulting usable water storage space is 13,000 acre-feet, 212,000 acre-feet and 
130,000 acre-feet for the Inactive Pool, Water Supply Pool and Flood Control Pool respectively. 
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Figure 2-8. Lake Sonoma usable and sediment storage allocation in acre-feet. 

 

2.1.5.1 Flood Management Operations 
The Corps determines releases of water from Lake Sonoma during flood control operations. The 
regulation of flood control and water supply operations is described in the Water Control Manual 
(WCM), Appendix II to the WSD Master Water Control Manual published by the Corps in 
September 1984 (USACE, 1984).  

Storage in the reservoir is controlled by the reservoir Guide Curve defined in the WCM (Figure 
2-8). The top of the water supply pool sets the maximum authorized storage of conservation 
water in the reservoir. The flood control pool is defined by the storage capacity levels above the 
water supply pool and below the top of the flood pool.  Under flood operations, water is 
temporarily detained in the flood control pool until the threat of flooding downstream has 
diminished. After the threat of downstream flooding is reduced, water is released from the 
reservoir to bring storage levels back down to the top of the water supply pool.  Flood control 
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releases are initiated in accordance with the requirements established in the Water Control 
Manual. 

Under the WSD WCM, the reservoir is allowed to fill to the top of the water supply pool.  After 
the reservoir reaches this level, flood releases are made to a maximum of 6,000 cfs for normal 
operating procedures.  For emergency operations, a maximum release of 8,100 cfs can be 
made. When inflow into the reservoir reaches 5,000 cfs, releases are reduced to the minimum 
amount necessary to support downstream fisheries needs.  Flood releases are not resumed 
until inflow falls below 5,000 cfs and the flow at the Russian River near Guerneville has receded 
to less than 35,000 cfs. 

2.1.5.2 Water Supply Operations 
The Water Agency is the local, non-federal sponsor for Lake Sonoma and has a 1984 contract 
with the USACE to store water, in and to divert and release water from, the lake when water-
surface elevations are between 292 and 451 feet msl.  This contract will continue in full force 
and effect for the life of the project.  As the local sponsor, the Water Agency makes water 
supply releases from Lake Sonoma as necessary to comply with its water rights permits. These 
permits implement the provisions of the SWRCB’s Decision 1610, which is discussed in further 
detail in Section 2.1.6.  When storage levels in Lake Sonoma are within the water supply pool 
shown in Figure 2-7, the Water Agency makes release decisions to meet minimum instream 
flow requirements and satisfy downstream water supply needs. 

2.1.5.3 Warm Springs Dam (Don Clausen) Fish Hatchery 
The Don Clausen Fish Hatchery (DCFH), located at the base of WSD, is owned by the USACE.  
Construction of this hatchery was authorized by the Flood Control Act of 1962.  This facility went 
into service in 1992 and the CDFW operates this facility in conjunction with the Lake Mendocino 
Fish Hatchery at CVD to support steelhead and Coho salmon populations.  The DCFH diverts 
flow from the controlled outlet of Warm Springs Dam to support hatchery operations.  Diverted 
water used by the hatchery is returned back to Dry Creek downstream of the hatchery. When 
the Water Agency is managing releases from Lake Sonoma, releases are coordinated with the 
fish hatchery staff to ensure that releases meet operational needs of the hatchery.  These 
minimum releases typically range between 55 and 70 cfs.   

2.1.5.4 Hydroelectric Power 
After the construction of WSD, the Water Agency worked with the USACE to install a 
hydroelectric turbine in 1989.  The Water Agency operates a hydroelectric facility at WSD under 
a license from FERC. The powerhouse has a 2.6 MW turbine/generator unit with a maximum 
discharge capacity of 190 cfs. 

2.1.6 Russian River System Water Supply Operations 
The Water Agency makes water supply releases from Lake Mendocino and Lake Sonoma as 
necessary to comply with its water rights permits, which implement the provisions of the 
SWRCB’s Decision 1610. The Water Agency’s permits authorize diversions to storage in Lake 
Mendocino and Lake Sonoma, re-diversions of water released from storage and direct 
diversions at points downstream. Collection of water into Lake Mendocino’s water supply pool is 
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authorized by the Water Agency’s water right Permit 12947A and collection of water into Lake 
Sonoma’s water supply pool is authorized by the water right Permit 16596. Additionally, under 
these permits and with Permits 12949 and 12950, the Water Agency and its customers may 
directly divert water from the Russian River with total direct diversions and re-diversions not 
exceeding 75,000 AFY. 

2.1.6.1 Russian River System Minimum Instream Flow Requirements 
The Water Agency’s water rights permits specify minimum instream flow requirements that must 
be met when the Water Agency is controlling releases from Lake Sonoma or Lake Mendocino.  
A summary of these requirements is provided in Figure 2-9.  The Water Agency’s water right 
permits define different schedules of minimum instream flows for each of the three reaches of 
the Russian River System.  The Water Agency’s water right permits also define a hydrologic 
index based on cumulative inflow into Lake Pillsbury beginning on October 1st (beginning of the 
water year).  Thresholds of cumulative Lake Pillsbury inflow are defined for the first of the month 
from January 1 to June 1 to determine the water supply condition.  The Water Agency’s water 
right permits have three water supply conditions: Normal, Dry, and Critical.  Each of these 
conditions is used to determine a schedule of flows for each reach of the Russian River System.   

Decision 1610 requires a minimum flow of 25 cubic feet per second (cfs) in the East Fork of the 
Russian River from Coyote Valley Dam to the confluence with the West Fork of the Russian 
River under all water supply conditions.  From this point to Dry Creek, the Decision 1610 
required minimum Russian River flows are 185 cfs from April through August and 150 cfs from 
September through March during Normal water supply conditions, 75 cfs during Dry conditions 
and 25 cfs during Critical conditions.  Decision 1610 further specifies two variations of the 
Normal water supply condition, commonly known as Normal Dry Spring 1 and Normal Dry 
Spring 2.  These conditions provide for lower required minimum flows in the Upper Russian 
River during times when the combined storage in Lake Pillsbury (owned and operated by the 
Pacific Gas and Electric Company) and Lake Mendocino on May 31 is unusually low.  Normal 
Dry Spring 1 conditions exist if the combined storage in Lake Pillsbury and Lake Mendocino is 
less than 150,000 acre-feet on May 31.  Under Normal Dry Spring 1 conditions, the required 
minimum flow in the Upper Russian River between the confluence of the East Fork and West 
Fork and Healdsburg is 150 cfs from June through March, with a reduction to 75 cfs during 
October through December if Lake Mendocino storage is less than 30,000 acre-feet during 
those months.  Normal Dry Spring 2 conditions exist if the combined storage in Lake Pillsbury 
and Lake Mendocino is less than 130,000 acre-feet on May 31.  Under Normal Dry Spring 2 
conditions, the required minimum flows in the Upper Russian River are 75 cfs from June 
through December and 150 cfs from January through March. 

The required minimum flows in the Lower Russian River are 125 cfs during Normal water supply 
conditions, 85 cfs during Dry conditions and 35 cfs during Critical conditions.  In Dry Creek 
below Warm Springs Dam, the required minimum flows are 75 cfs from January through April, 
80 cfs from May through October and 105 cfs in November and December during Normal water 
supply conditions. During Dry and Critical conditions, these required minimum flows are 25 cfs 
from April through October and 75 cfs from November through March. 
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Figure 2-9. Russian River System Hydrologic Index and minimum instream flow requirements 
defined in the Water Agency’s water rights permits. 
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Adherence to the minimum instream flow requirements is determined from observed flows at the 
USGS gaging stations that provide real-time information for several locations along the Russian 
River and Dry Creek.  These gaging stations are further discussed in Section 2.1.2.1. 

The Water Agency makes releases from Lake Mendocino and Lake Sonoma: (1) to meet the 
downstream water demands of the hundreds of agricultural, commercial and residential water 
users, the Water Agency, and several public water systems along the Russian River and Dry 
Creek; and (2) to maintain minimum in-stream flow requirements in the Russian River and Dry 
Creek.  During water supply operations, the regulation of Lake Mendocino and Lake Sonoma 
can be considered to be operated in series.  Typically, releases from Lake Mendocino are made 
to meet downstream demands and minimum instream flow requirements for the Upper Russian 
River.  Due to the long travel time (5-7 days during dry season flows) and smaller size of the 
reservoir, releases from Lake Mendocino are rarely made to help meet demands on or minimum 
instream flow requirements of the Lower Russian River.  Releases from Lake Mendocino made 
to satisfy the minimum instream flow requirements in the Upper Russian River continue past the 
lowest instream flow control point on the Upper Russian River at the USGS Russian River at 
Healdsburg gage (Healdsburg gage) and contribute to the total flow in the Lower Russian River. 
This Upper Russian River flow contribution can sometimes be a significant portion of the total 
flow in the Lower Russian River reaches. Water supply releases from Lake Sonoma are made 
to meet the minimum instream flow requirements and water demands in Dry Creek and the 
Lower Russian River, which includes the Water Agency’s diversions at the Wohler and Mirabel 
facilities. 

Water Agency operational decisions for Lake Mendocino and Lake Sonoma are based on 
preserving water in the reservoir’s water supply pool to the extent possible while complying with 
the applicable minimum instream flow requirements and downstream demands. During times of 
sufficient rainfall and natural flows to meet minimum instream flow requirements at downstream 
gages (compliance points), the Water Agency limits releases from the water supply pool to the 
amounts needed to meet minimum release requirements.  For Lake Mendocino there is a 25 cfs 
release requirement for minimum flows in the East Fork Russian River immediately downstream 
of the dam.  For Lake Sonoma, the minimum releases are usually determined by fish hatchery 
needs.  

During periods of insufficient unimpaired flow, the Water Agency must make higher releases to 
ensure that the required minimum instream flows are maintained at compliance points all along 
the Russian River and Dry Creek.  In the spring and early summer when there is typically 
contributing tributary flow, the Water Agency makes reservoir releases to meet minimum 
instream flow requirements at the closest compliance point downstream of each reservoir. For 
CVD, the closest downstream compliance point is the confluence of the East Fork and the West 
Fork of the Russian River (the Forks), and for WSD this point is the USGS Dry Creek near 
Geyserville gage (Dry Creek Geyserville gage).  As natural flows recede during the dry season, 
the minimum instream flow compliance point transitions from upstream flow gages to gages 
further downstream.  For Lake Mendocino the farthest downstream compliance point is the 
Healdsburg gage, and, for Lake Sonoma, the farthest downstream compliance point is the 
USGS Russian River at Guerneville gage (Hacienda gage).  
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The Water Agency receives little information from other entities like other public water systems 
or agricultural diverters to help determine the amounts of releases from Lake Mendocino and 
Sonoma.  Instead, the Water Agency normally sets releases through frequent observation of 
data from USGS  gaging stations on the Russian River and Dry Creek, as well as an 
understanding of how reach losses change both with forecasted weather conditions and 
seasonally.   

2.1.6.2 Water Agency Facilities 
The Water Agency is the largest water diverter in the watershed and diverts surface water from 
the Russian River and delivers it to the Water Agency’s customers through a transmission 
system.  The Water Agency’s facilities (at Wohler and Mirabel near the town of Forestville) 
divert Russian River water as underflow, which is reported under the Water Agency’s surface 
water right permits. 

2.1.6.3 Water Agency Customers 
In addition to the Water Agency diversions from the Russian River, the Water Agency also has 
agreements with other entities known as the Russian River customers that authorize them to 
divert water also from the Russian River under the Water Agency’s water rights using their own 
facilities.  These customers are the City of Healdsburg, the Town of Windsor, Camp Meeker 
Recreation and Parks District and the Occidental Community Services District.  

2.1.6.4 Diversion Curtailment Requirements 
The Water Agency’s water right Permit 16596 has a term that requires the Water Agency to 
impose a 30 percent deficiency in deliveries from the Russian River to its service area when 
Lake Sonoma storage levels drop below 100,000 acre-feet before July 15 of any year.  This 
deficiency then must remain in effect until “(1) storage in Lake Sonoma rises to greater than 
70,000 acre-feet subsequent to December 31 after having fallen below that level, or (2) 
permittee has projected, to the satisfaction of the Chief, Division of Water Rights, that storage at 
Lake Sonoma will not fall below 70,000 acre-feet, or (3) hydrologic conditions result in sufficient 
flow to satisfy permittee’s demands at Wohler and Mirabel Park and minimum flow requirements 
in the Russian River at Guerneville.”   

2.1.6.5 Other Municipal Diverters 
Besides the Water Agency and the Russian River Customers discussed in Section 2.1.6.3, 24 
other public municipalities divert water from the Russian River.  A list of these municipalities and 
the reach of the Russian River System from which each diverts is provided in Table 2-2. 
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Table 2-2. Public Water Municipalities along the Upper and Lower reaches of the Russian River. 

  

2.1.6.5.1 City of Ukiah Water Rights 
In 2013, the City of Ukiah filed a Petition of Extension to amend their water rights Permit 12952 
(Application 15704) requesting a 80-year extension to allow them additional time to fully utilize 
the maximum rate of diversion of 20.0 cfs authorized in their permit. The City also filed a Petition 
for Change in Point of Diversion and a Petition for Change in Place of Use. In support of these 
petitions, the City prepared a Draft EIR in March 2013 to address the potential impacts of the 
City’s request for a Water Right Permit amendment. The Draft EIR projects a future water 
demand for the City of 11,527 acre-feet by the year 2080, an increase of 8,442 acre-feet per 
year relative to the City average demand from 2009 to 2013. The proposed amendment and 
increased demand identified in the Draft EIR would substantially increase Upper Russian River 
surface water demands and lead to additional pressures on limited water resources resulting 
from decreased supplies from the PVP since 2006, impacting storage levels in Lake Mendocino 
and in-stream flows. 

2.1.6.6 Agricultural Diversions for Irrigation 
The Russian River Valley is a well-known wine-growing region and has 122,000 acres of 
agricultural lands, the majority of which is vineyards.  Water supplies from both direct diversions 

Public Water Systems Reach on Russian River

Alexander Valley Acres Water Company Upper
Bucher Water Company Upper
Calpella County Water District Upper
City of Cloverdale Upper
City of Ukiah Upper
Geyserville Water Works (PUC)           Upper
Gill Creek Mutual Water Company         Upper
Hopland Public Utility District Upper
Millview County Water District Upper
Palomino Lakes Mutual Water Co. Upper
Rains Creek Water District Lower
Redwood Valley County Water District    Upper
Rio Lindo Adventist Academy Upper
River Estates Mutual Water Company Upper
Rogina Water Company Inc. Upper
Russian River County Water District     Lower
Russian river Flood Control Upper
Russian River MWC Upper
Six Acres Water Company Upper
Sonoma County CSA-41 Fitch Mountain Upper
South Cloverdale Water Company          Upper
Sweetwater Springs CWD Lower
West Water Company (PUC) Upper
Willow County Water District Upper
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of surface water and off-stream wells, are made for purposes of irrigation, frost protection and 
heat suppression throughout the Russian River System.  Limited agricultural diversion data on 
daily and monthly time steps are available for the Russian River System. 

The Water Agency collaborated with Davids Engineering (Davids, 2013) to estimate amounts of 
surface-water diversions and well pumping using an agricultural irrigation demand and soil 
moisture accounting model.  Estimates of daily applied water and riparian vegetation water 
losses were developed by estimating total daily crop evapotranspiration (ET). Daily total crop ET 
was calculated for different crop types using unique crop coefficients derived from a 2008 
analysis of actual ET (ETa), based on the Surface Energy Balance Algorithm for Land 
(SEBAL®) model, coupled with quality-controlled reference ET (ETo) data from the California 
Irrigation Management Information System (CIMIS). 

The Soil-Water-Atmosphere-Plant (SWAP) model was used to calculate a daily root zone water 
balance and estimate applied water volumes from 2002 to 2008 for agricultural fields and within 
the Applied Water Analysis Zone (AWAZ). The AWAZ represents the area within which 
diversion or consumption of water is either known or presumed to have immediate effects on 
Russian River flows. Monthly AWAZ applied water volumes were estimated for wet and dry year 
types as discussed in further detail in Section 3.2.3. 

2.1.6.7 Agricultural Diversions for Frost Protection 
Another agricultural use of water in the Russian River is the application of water to budding 
grape vines during frost events to protect the buds from frost damage.  During the budding 
stage of growth, the buds are very sensitive to freezing temperatures.  The typical season for 
this is from March 15 to May 15 each year. Grape growers apply water before and during frost 
events to help mitigate the potential impacts to the sensitive buds.  During periods of low flow 
this water use practice has been observed to have a noticeable impact on surface water flows.  
If the Water Agency is under management of reservoir releases, releases may be increased in 
advance of a forecasted frost event in the spring to prevent flows from dropping below the 
minimum instream flow requirements.  

2.1.6.8 Other System Losses 
Other sources of surface water loss in the system include lake evaporation, evapotranspiration 
from riparian vegetation adjacent to the river and loss to the adjacent aquifer through surface-
groundwater interactions.  A reach depletion study completed by Stephen Grinnell, P.E. 
(Grinnell 2016) found that metered direct diversions and estimated agricultural diversion by 
Davids Engineering could not account for observed reach depletions when examining observed 
streamflows.  These additional losses are likely from natural processes or the cumulative impact 
of water being pumped from groundwater wells or diverted from tributaries at varying distances 
from the Russian River or Dry Creek. Grinnell estimated these additional losses using observed 
streamflow and modeled data from 2002 to 2013. 

2.1.6.9 Minimum Instream Flow Compliance Buffer 
Minimum instream flow compliance buffers are additional water that is released from a reservoir 
to account for the dynamic nature of flows in the system and help ensure that flows do not dip 
below the downstream minimum instream flow requirements.  The variability of downstream 



 

2-24 
 

flows can be attributed to a number of factors including surface water losses due to 
consumptive use and natural causes as well as potential error in discharge measurements 
made at flow gaging stations.  Flow travel times during the dry season can be multiple days to 
some compliance points downstream of Lake Mendocino and Lake Sonoma and predicting the 
variability in flows can be challenging for operators.  Therefore in the operations of Lake 
Mendocino and Lake Sonoma, extra releases are typically made as buffers above minimum 
flows to ensure compliance with the instream flow requirements.  

Compliance to minimum instream flows under Decision 1610 and the Water Agency’s Water 
Right Permits is evaluated against instantaneous flow data collected at the USGS flow gaging 
stations on an hourly bases.  Beginning in 2010 as part of the Water Agency’s petition to the 
State Water Board to decrease the minimum instream flows consistent with the requirements of 
the Biological Opinion, the Water Agency requested 5-day moving average compliance to 
minimum instream flows with an instantaneous flow compliance floor.  The State Water Board 
approved this request and has continued to approve 5-day moving average flow compliance 
requested in petitions in subsequent years.  The 5-day moving average compliance to minimum 
instream flows provides flexibility to reservoir operators because using the 5-day moving 
average as a compliance target helps to reduce some of the dynamic variability of the 
instantaneous flow measurements and allows operators to reduce buffer releases to ensure 
minimum instream flow compliance.  Additionally using the 5-day moving average provides 
flexibility in the timing of reservoir release changes considering the travel time to some 
compliance points can be as long as 5-days. 

2.2 Fish Habitat Flows EIR 

2.2.1 Russian River Biological Opinion 
Three species of salmon in the Russian River are listed as threatened or endangered under the 
Endangered Species Act of 1973, as amended (ESA):  Central California Coast (CCC) coho 
salmon, CCC steelhead, and California Coastal (CC) Chinook salmon.  In 1997 the U.S. Army 
Corps of Engineers (USACE), the National Marine Fisheries Service (NMFS), and the Water 
Agency entered into a Memorandum of Understanding (MOU) that establishes the framework 
for a Russian River Section 7 Consultation required by the ESA with respect to the activities of 
the USACE and the Water Agency and certain activities of the Mendocino RRFC.  NMFS issued 
its Biological Opinion for Water Supply, Flood Control Operations, and Channel Maintenance 
conducted by the USACE, the Water Agency, and the Mendocino RRFC on September 24, 
2008.  NMFS found that the continued operations of Warm Springs and Coyote Valley dams, 
together with proposed Dry Creek channel maintenance activities, and estuary management are 
likely to jeopardize the continued existence of threatened CCC steelhead and endangered CCC 
coho salmon and adversely modify their critical habitats (NMFS, 2008).   

Since 2010 the Water Agency has been required, as part Reasonable and Prudent Alternative 
of the Biological Opinion, to file a petition with the SWRCB amending the Water Agency’s water 
right permits to change summertime minimum instream flow requirements. From May 1 through 
October 15, the Biological Opinion’s recommended minimum instream flow on the Upper 
Russian River for Normal water supply conditions is 125 cubic feet per second (cfs). On the 
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Lower Russian River, from the confluence of Dry Creek to the Pacific Ocean, the recommended 
minimum instream flow for Normal and Dry water supply conditions is 70 cfs. In addition to 
these requirements, the Biological Opinion required that the Water Agency initiate a SWRCB 
process for permanent changes to the minimum instream flows required by Decisions 1610 to 
improve rearing habitat conditions in the Upper Russian River mainstem, Lower Russian River 
in the vicinity of the estuary, and Dry Creek for steelhead, and in Dry Creek for steelhead and 
coho salmon, which are listed species under the federal and state Endangered Species Acts 
(NMFS, 2008). These changes were based on the NMFS findings that water supply operations 
resulted in flow rates that were higher than historic summer conditions and too high for optimal 
rearing habitat for young salmonids. The potential impact of permanent changes to the Water 
Agency’s water right permits minimum instream flow requirements to improve habitat conditions 
for listed salmonids are to be analyzed in the Fish Flow Project EIR. The Fish Flow Project EIR 
will document and analyze the potential environmental impacts of changes in minimum instream 
flow requirements. 

The Biological Opinion includes a Reasonable and Prudent Alternative (RPA) to the operations 
evaluated in the Biological Opinion that, when implemented, would avoid the likelihood of 
jeopardizing steelhead and coho salmon populations and adversely modifying critical habitat.  
Implementation of the RPA allows NMFS to provide incidental take coverage to the USACE and 
the Water Agency for the operations described in the Biological Opinion for a period of 15 years.  
The RPA requires the Water Agency to petition the State Water Resources Control Board to 
modify the Water Agency’s water right permits to reduce minimum instream flow requirements in 
order to restore functional salmonid rearing habitat (NMFS, 2008). 

2.2.2 Minimum Instream Flow Alternatives 
In addition to the Russian River Biological Opinion recommended minimum instream flows, the 
Water Agency evaluated 28 alternatives in the Fish Flow Project EIR in an attempt to provide 
improved summer rearing habitat for juvenile Steelhead.  Flow alternatives were also evaluated 
for other Salmonid life stages such as passage and habitat of spawning and out-migrating 
steelhead, and Chinook and coho Salmon. 

The baseline conditions model scenario (Baseline Conditions) of the Fish Flow Project EIR 
assumed system losses consistent with existing conditions and minimum instream flow 
requirements consistent with the current Water Agency’s Water Rights Permits which includes 
instantaneous compliance to minimum instream flows.  All alternatives analyzed for the Fish 
Flow Project EIR assume for the Water Agency and its customers diversion rates of 75,000 
acre-feet per year as allowed under the Water Agency’s Water Right Permits.  The Fish Flow 
Project EIR analysis included 2 no project scenarios.  The first no project (No Project 1) 
alternative is consistent with the Baseline Conditions scenario in all respects, but evaluates for 
the Water Agency and its customers a diversion rate of 75,000 acre-feet per year.  The second 
no project alternative (No Project 2) assumes minimum instream flow requirements consistent 
with the interim flows required in the Biological Opinion.  The Fish Flow Project EIR also 
includes a proposed project alternative (Proposed Project) which incorporates 5-schedules of 
minimum instream flows. Aside from the No Project 1 alternative all the minimum instream flow 
alternatives evaluated in the Fish Flow Project EIR assume a 5-day moving average minimum 
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instream flow compliance for Normal and Dry condition schedules for the 3-schedule 
alternatives.  A 5-day moving average compliance was also assumed for Schedules 1 to 4 for 
the 5-schedule alternatives.  All alternatives assumed instantaneous minimum instream flow 
compliance for Critical and Schedule 5 flows. 

2.2.3 Hydrologic Index 
In addition to reducing the minimum instream flow requirements as required in the Biological 
Opinion, the Water Agency is also pursuing changes to the hydrologic index defined in the 
Water Agency’s water right permits.  The hydrologic index is a metric that is intended to 
represent hydrologic conditions in the watershed for a given period and is used to set the 
minimum instream flow schedule for the Russian River system. The index should be 
representative of the system’s operational ability to meet all demands for water. As discussed in 
Section 2.1.6.1, the existing hydrologic index is a 3-schedule index with conditions designated 
as Normal, Dry and Critical.  The index is calculated from cumulative flow into Lake Pillsbury3 
beginning on October 1 and hydrologic conditions are evaluated on the first of the month from 
January 1 to June 1. The thresholds of the hydrologic index defined in the Water Agency’s water 
right permits are provided in Figure 2-9. 

The Water Agency will also be filing petitions with the SWRCB to change the existing hydrologic 
index defined in its water right permits.  To aid in the development of a new hydrologic index the 
Water Agency assembled a technical advisory group with members from the USGS, NOAA, 
USACE, California Department of Water Resources, and University of California Berkeley.  The 
USACE Hydrologic Engineering Center (HEC) acted as the technical lead in this process to 
oversee the development and analysis of a range of possible hydrologic index alternatives.  A 
report summarizing their analysis was prepared by HEC titled “Determination of a Hydrologic 
Index of the Russian River Watershed using HEC-ResSim” in 2012 (HEC, 2012).  The Water 
Agency built off of the efforts of HEC and the technical advisory group to develop the preferred 
hydrologic index alternative, the Russian River Hydrologic Index, which is described in further 
detail in the Water Agency report, “Development of the Russian River Hydrologic Index for the 
Fish Habitat Flows and Water Rights Project” (SCWA, 2016).   

In summary, the Russian River Hydrologic Index is a five-schedule index (5 schedules of 
minimum instream flow requirements as opposed to the existing 3 schedule hydrologic index). 
The minimum instream flow schedules (Flow Schedules) are defined as Schedule 1, Schedule 
2, Schedule 3, Schedule 4, and Schedule 5 with Schedule 1 being the wettest Flow Schedule 
and Schedule 5 being the driest.  Under the proposed index, Flow Schedules for the Lower 
Russian River and Dry Creek will be determined by cumulative inflow into Lake Mendocino 
(Inflow Condition) beginning on October 1of the previous year and evaluated on the first of the 
month from January 1 to October 1 against a series of cumulative inflow thresholds.  The Flow 
Schedule set by the October 1 evaluation will remain in effect for the remainder of the calendar 
year.  Flow Schedules for the Upper Russian River will be determined by Inflow Condition from 
January 1 to May 31 and beginning on June 1 to December 31, the proposed index will evaluate 

                                                
3 Cumulative inflow into Lake Pillsbury is running accumulated volume of flow into the lake starting with 
the beginning of the water year (October 1) and ending on May 31. 
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Lake Mendocino storage levels (Storage Condition) against a series of storage thresholds. On 
the first day of the month from June 1 to December 1 the combination of Storage Condition and 
Inflow Condition will be used to determine Flow Schedules for the Upper Russian River.  For the 
evaluation dates from June 1 to September 1, if the Storage Condition exceeds the Inflow 
Condition then the Flow Schedule is increased to a maximum of one schedule greater than the 
Inflow Condition.  For the evaluation dates from October 1 to December 1 if the Storage 
Condition exceeds the Inflow Condition by greater than one schedule then the Upper Russian 
River Flow Schedule may be greater than Inflow Condition but can only change at a rate of one 
schedule per month. 
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3 Russian River ResSim 
RR ResSim is an operations modeling system for the Russian River developed using the 
USACE HEC ResSim software package.  The model is used as a planning tool to simulate the 
effects of various climatic and hydrologic conditions, levels of system loss, and operational 
criteria on the water supply available for use by the Water Agency and others and to simulate 
resulting streamflows from these processes.  RR ResSim simulates storage levels in and 
releases from Lake Mendocino and Lake Sonoma, and flows at 14 locations (junctions) along 
the Russian River, taking into account USACE flood control operations criteria and Water 
Agency Operations to meet minimum instream flow requirements and downstream water 
demands.  Additionally the model was used to simulate conditions for 28 alternatives evaluated 
in the Fish Flow Project EIR.  These alternatives incorporated different combinations of 
minimum instream flow schedules and hydrologic index alternatives. 

Model junctions correspond with existing USGS discharge gaging stations or the confluence of 
major water bodies.  Reach gains from unimpaired flows and losses due to human water use or 
natural processes are defined at each model junction.  Model reaches referenced in this report 
are defined by their downstream junction. For instance, the Cloverdale reach extends from the 
Hopland model junction to the Cloverdale model junction.  A schematic of the RR ResSim 
model is provided as Figure 3-1, with red triangular points indicating the locations of model 
reservoir junctions and blue circular points indicating the locations of model flow junctions.  The 
figure also indicates the locations at which system water gains are defined by green solid 
arrows and system losses are defined by red hollow arrows. Figure 3-1 provides a list of model 
junctions ordered from upstream to downstream, indicating the junction type and the 
corresponding USGS discharge station where appropriate. 

The following sub-sections provide descriptions of the difference components of the RR ResSim 
model as well as the methods employed to develop the datasets to simulate existing conditions 
and future project conditions.  Existing conditions (Existing Conditions) datasets were developed 
to approximate how the system is currently operated and simulate hydrologic responses 
consistent existing operations.  Projected conditions datasets were developed to support the 
Cumulative Impact Analysis of the Fish Flow Project EIR (SCWA, August 2016). 
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Table 3-1. Russian River ResSim Model junctions. 

  RR ResSim Model  Junction Gage  Gage Gage 

# Junction Name Type Owner Name ID 

1 Potter Valley Project Flow USGS East Fork of the Russian River and Potter Valley PH 11461501 
2 Calpella Flow USGS East Fork of the Russian River Near Calpella 11461500 
3 Lake Mendocino Reservoir USACE Coyote Valley Dam Release COY 
4 East - West Jct Flow   - - 
5 Hopland Flow USGS Russian River Near Hopland 11462500 
6 Cloverdale Flow USGS Russian River Near Cloverdale 11463000 
7 Healdsburg Flow USGS Russian River Near Healdsburg 11464000 
8 Lake Sonoma Reservoir USACE Warm Springs Dam Release WRS 
9 Dry Creek Geyserville Flow USGS Dry Creek Near Geyserville 11465200 
10 Dry Creek Mouth Flow USGS Dry Creek Mouth Near Healdsburg 11465350 
11 Dry Creek - Russian River Jct Flow   - - 
12 SCWA Diversion Flow   - - 
13 Mark West Creek Jct Flow   - - 
14 Hacienda Flow USGS Russian River Near Guerneville 11467000 
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Figure 3-1. Schematic of Russian River ResSim with model junction locations and the locations of 
defined system gain and loss boundary conditions. 
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3.1 System Gains 
System gains include all water that is added to the system, and are from both natural and man-
made sources. The gains accounted for in the model include unimpaired flows (often called 
“natural” flows) from precipitation runoff or groundwater and diversions from the Eel River 
through the PVP. Model system gain locations are shown as green solid arrows in Figure 3-1. 

3.1.1 USGS Unimpaired Flows 
Unimpaired flows are the “natural flows,” unaffected by man-made influences such as water 
demands or reservoir operations. The model accounts for system gains from unimpaired flows 
at eight geographic points in the Russian River System.  Unimpaired flow datasets were 
developed by the USGS (USGS, 2015) for historical climate from 1910 to 2013. The USGS 
used the Basin Characterization Model for California (CA-BCM) to integrate high-resolution data 
of historical and projected climate data to predict watershed-specific hydrologic responses. 

3.1.1.1 Review of USGS Unimpaired Flows 
The Water Agency conducted a review of the historical unimpaired flow datasets prepared by 
the USGS in an effort to ensure that these flows accurately represent the hydrology of the 
Russian River System.  To complete this review, modeled unimpaired flows were compared to 
observed flow gains between model junctions.  This analysis was only conducted for the period 
December to April, because of the relatively low volume of consumptive use during this period.  
Consequently, the accuracy of the unimpaired flows developed by the USGS can be compared 
to the observed flow gains for the same period.  The total period of this analysis varies for each 
model junction due to the period of record available of observed flows.  The results of this 
analysis is summarized below for each model reach. 

3.1.1.1.1 Lake Mendocino Unimpaired Inflows 
Observed daily local flows into Lake Mendocino were estimated by summing daily observed 
flow gains for the Calpella reach with observed flow gains for the CVD reach for the years 1959 
to 2013.  Calpella reach gains were estimated by subtracting observed PVP powerhouse 
releases from observed flows at the USGS East Fork Russian River near Calpella gage 
(Calpella gage).  Similarly CVD reach gains were estimated by subtracting observed Calpella 
Gage flows from Lake Mendocino inflows calculated by the USACE.  Total flow volumes for the 
period December to April were estimated for both the observed local flows and the estimated 
unimpaired flows developed by the USGS.  A scatter plot of the USGS unimpaired flows and 
observed local flows for Lake Mendocino is provided in Figure 3-2.  These results show that the 
USGS unimpaired flows compare very well with the observed local flows with a least-squares 
linear regression fit of approximately 1.02 to 1 correlation and a coefficient of determination (R2) 
squared of 0.96.   A percent exceedance plot of December to April flow volumes for the USGS 
unimpaired flows and the observed local flows is provided in Figure 3-3.  These results show 
that the distribution of the modeled unimpaired flow volumes matches very closely with the 
observed local flow volumes. 
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Figure 3-2. Scatter plot of 1959 to 2013 December to April Lake Mendocino unimpaired inflow 
volumes simulated by the USGS versus observed Lake Mendocino inflow volumes. 

 
Figure 3-3. Percent exceedance of 1959 to 2013 December to April Lake Mendocino unimpaired 
inflow volumes simulated by the USGS and observed local flows. 

 

3.1.1.1.2 Upper Russian River Flows 
Observed daily local flows for the Upper Russian River reach (CVD to the confluence of Dry 
Creek) were estimated by summing daily observed flow gains for the Forks, Hopland, 
Cloverdale, and Healdsburg flow gages for the years 1959 to 2013.  With the exception of the 
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Forks flows, observed daily local flows were calculated for each model junction by subtracting 
upstream observed flows from downstream observed flows.  For the Forks, it was assumed that 
the observed local flows are equal to the observed flows from the West Fork Gage which is just 
a short distance from the Forks.  Flow travel times, as discussed in Section 0, were taken into 
consideration in the calculation of the observed local flows.  Total observed flow volumes were 
calculated for the period December to April of each year from the Forks to the Healdsburg flow 
gages.  Similarly total flow volumes of the USGS estimated unimpaired flows were calculated for 
the December through April period of each year for the Forks to Healdsburg model junctions.  A 
scatter plot of the USGS unimpaired flows and observed local flows for the Upper Russian River 
is provided in Figure 3-4.  These results show that the USGS unimpaired flows compare very 
well with the observed local flows with a least-squares linear regression fit of approximately 0.99 
to 1 correlation and a R2 of 0.99.  A percent exceedance plot of December to April flow volumes 
for the USGS unimpaired flows and the observed local flows is provided in Figure 3-5.  These 
results show that the distribution of the modeled unimpaired flow volumes matches very closely 
with the observed local flow volumes. 

 
Figure 3-4. Scatter plot of 1959 to 2013 December to April Upper Russian River unimpaired inflow 
volumes simulated by the USGA versus observed Upper Russian River inflow volumes. 
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Figure 3-5. Percent exceedance of 1959 to 2013 December to April Upper Russian River 
unimpaired inflow volumes simulated by the USGS and observed local inflow volumes. 

3.1.1.1.3 Lake Sonoma 
Total flow volumes for the period December to April were estimated from the Lake Sonoma 
inflows calculated by the USACE and the estimated unimpaired flows developed by the USGS 
for the years 1989 to 2013.  A scatter plot of the USGS unimpaired inflows versus observed 
inflows for Lake Sonoma is provided in Figure 3-6.  These results show that the USGS 
unimpaired flows compare very well with the observed local flows with a least-squares linear 
regression fit of approximately 1 to 1 correlation and a R2 of 0.97.  A percent exceedance chart 
of December to April inflow volumes for the USGS unimpaired inflows and the observed inflows 
is provided in Figure 3-7.  These results show that the distribution of the modeled unimpaired 
flow volumes matches very closely with the observed local flow volumes. 
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Figure 3-6. Scatter plot of 1989 to 2013, December to April Lake Sonoma unimpaired inflow 
volumes simulated by the USGS versus observed local Lake Sonoma inflow volumes. 

 
Figure 3-7. Percent exceedance of 1989 to 2013 December to April Lake Sonoma unimpaired 
inflow volumes simulated by the USGS and observed local inflow volumes. 

3.1.1.1.4 Dry Creek 
Observed daily local flows for the Dry Creek reach (WSD to the Dry Creek Mouth near 
Healdsburg gage) were estimated by subtracting observed daily releases from WSD recorded 
by the USACE from observed flows from the Dry Creek Mouth near Healdsburg gage (Dry 
Creek Mouth gage) for the years 1982 to 2013. For the period of this analysis, the Dry Creek 
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Mouth gage was only rated for flows below 200 cfs, and above this amount flows were not 
estimated.  For this analysis, flows above 200 cfs at the Dry Creek Mouth gage were 
synthetically derived in order to create a continuous time series.  Observed flows at the Dry 
Creek near Geyserville gage were scaled by the ratio of the subwatershed areas of the Dry 
Creek Mouth gage to the Dry Creek Geyserville gage (a scaling factor of 1.34).  Any data gaps 
in the Dry Creek Mouth gage were filled with the scaled flows.  A flow travel time of 1 day, as 
discussed in Section 0, was taken into consideration in the calculation of the observed local 
flows.  Total observed flow volumes were calculated for the period December to April of each 
year for the Dry Creek gage.  Total flow volumes were also calculated for the USGS unimpaired 
flows for the Dry Creek Mouth model junction for December to April of each year.  A scatter plot 
of the USGS unimpaired flows and observed local flows for the Dry Creek gage is provided in 
Figure 3-8.  These results show that the USGS unimpaired flows compare very well with the 
observed local flows with a least-squares linear regression fit of approximately 0.96 to 1 
correlation and a R2 squared of 0.95.  A percent exceedance chart of December to April flow 
volumes for the USGS unimpaired flows and the observed local flows is provided in Figure 3-9.  
These results show that the distribution of the modeled unimpaired flow volumes matches very 
closely with the observed local flow volumes. 

 
Figure 3-8. Scatter plot of 1982 to 2013 December to April Dry Creek unimpaired inflow volumes 
simulated by the USGS versus observed local Dry Creek inflow volumes. 
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Figure 3-9. Percent exceedance of 1982 to 2013 December to April Dry Creek unimpaired inflow 
volume simulated by the USGS and observed local inflow volumes. 

 

3.1.1.1.5 Lower Russian River 
Observed daily local flows for the Lower Russian River reach (confluence of Dry Creek to 
Hacienda Bridge) were estimated for the years 1982 to 2013.  These local flows were estimated 
by a water balance analysis of the observed flows from the Dry Creek Mouth gage, the 
Healdsburg Gage, the Hacienda Gage and metered diversions made by the Water Agency at 
the Wohler and Mirabel facilities.  Flow travel times, as discussed in Section 0, were taken into 
consideration in the calculation of the observed local flows.  Total flow volumes were calculated 
for the period December to April of each year for the Lower Russian River for both the observed 
local flows and the estimated unimpaired flows developed by the USGS.  A scatter plot of the 
USGS unimpaired flows and observed local flows for Lower Russian River is provided in Figure 
3-10.  These results show that the USGS unimpaired flows compare well with the observed 
local flows with a least-squares linear regression fit of approximately 0.85 to 1 correlation and a 
R2 of 0.80.   A percent exceedance chart of December to April flow volumes for the USGS 
unimpaired flows and the observed local flows is provided in Figure 3-11.  These results show 
that the distribution of the modeled unimpaired flow volumes matches very closely with the 
observed local flow volumes for 45% to 100% exceedance range, which is the drier, lower flow 
conditions.  The USGS unimpaired flows are biased lower than the observed local flows from 
the 0% to 45% exceedance range, which is the range of for wetter conditions and high stream 
flows.  High winter unimpaired flows were challenging for the USGS to calibrate due to lack of 
observed flow data for this section of the river and also likely due to the very complex flow 
dynamics that occur between the Lower Russian River and the Mark West Creek tributary. 
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Figure 3-10. Scatter plot of 1982 to 2013 December to April Lower Russian River unimpaired inflow 
to volumes simulated by the USGS versus observed Lower Russian River inflow volumes. 

 
Figure 3-11. Percent exceedance of 1982 to 2013 December to April Lower Russian River 
unimpaired inflow volumes simulated by the USGS and observed local inflow volumes. 

 

3.1.2 Potter Valley Project Diversions 
Trans-basin water imports from the Eel River into the Russian River through the PVP were 
estimated using the Eel River Model version 2.5. Due to the substantial changes in operations 
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of the PVP during the historical period simulated by the model, observed historical diversions 
were not used. As discussed in Section 2.1.3, in the fall of 2006 operations of the PVP changed 
significantly as a result of a 2004 FERC license amendment for the PVP.  Consequently, 
historical diversions would not be representative of existing operations of the PVP. Modeled 
PVP diversions were developed to approximate current, post-fall 2006 operational constraints 
and practices (Existing Conditions). The estimated PVP diversions from the Eel River Model are 
provided as input into the RR ResSim at model junction 1 as shown in Figure 3-1.   

The Eel River Model version 2.3, developed by Natural Resources Consulting Engineers 
(Oakland, CA), was used for the alternatives analysis that resulted in the 2004 FERC license 
amendment. In 2007, version 2.4 was developed by the Water Agency and the model was 
modified to better account for the E5 Condition of the license amendment. The Water Agency 
further modified the model and developed the Eel River Model version 2.5 (ER2.5). Version 2.5 
was developed through further refinements to the model code and input datasets to better 
simulate existing operations of the PVP under: (a) the 2004 FERC license amendment (FERC 
2004) operational requirements as detailed in the “NOAA Fisheries’ Reasonable and Prudent 
Alternative”; and (b) the “Flow Regulation and Verification Plan” (FRVP; PG&E, 2006). ER2.5 
was used to estimate PVP Tunnel diversions and Lake Pillsbury storage levels under existing 
management practices of the PVP for historical hydrology for water years 1910 to 2006. 
Because PVP operations during water years 2007 to 2013 are consistent with existing 
management practices, actual diversions were used for those years. Modifications made to the 
model for the development of ER2.5 are summarized in the following sections. 

3.1.2.1 E5 Condition 
The E5 condition of the 2004 RPA provides that diversions through the PVP Tunnel in excess of 
the minimum flow in the East Branch Russian River (E16) and the release to the PVID may only 
be made when Lake Pillsbury storage is above the Target Storage Curve (TSC). The model 
code was modified to conform to this condition with an additional minimum release buffer of 5 
cfs as required in the FRVP (PG&E, 2006). The previous version (ER2.4) of the code would 
allow diversions in excess of the minimum flow requirements of E16 if Lake Pillsbury storage 
was below the TSC and Scott Dam was in a spill condition. The previous version also did not 
include the minimum release buffer. 

3.1.2.2 E6 Condition 
Model input datasets were modified to use the TSCs finalized in Condition E6 of the 2004 RPA, 
which includes three curve types (A, B and C). Different TSCs are used depending on the water 
year classification of the PVP, which is based on the water year cumulative Lake Pillsbury inflow 
as of May 15. Based on the water year classification as of May 15, the appropriate TSC is used 
for the following 12 months beginning on August 1 of that year.  Model version ER2.4 only 
incorporated 2 TSCs, a wet and a dry curve, with different thresholds than those finalized in the 
2004 RPA. 

3.1.2.3 Maximum Diversions through the PVP Tunnel 
The Eel River model defines a maximum diversion parameter to set Tunnel releases during any 
time when storage in Lake Pillsbury exceeds the TSC.  Previous versions of the model assumed 
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this value to be the physical capacity of the Tunnel, approximately 305 cfs. An analysis of 
historical PVP operations from water year 2007 to 2014 shows that when storage is above the 
TSC, operators of the PVP rarely divert this maximum flow rate through the Tunnel and on 
average divert only approximately 150 cfs. The hydrograph included as Figure 3-12 shows 
historical Lake Pillsbury storage and diversions through the PVP Tunnel with power production 
diversion highlighted in red. Figure 3-12 shows that power production diversions only occur 
when Lake Pillsbury storage is above the TSC and that historical power production diversions 
were quite variable. The amount diverted for power production diversions is likely a function of 
several factors including energy demand, energy market prices and current operational 
constraints due to project maintenance and repair.  

Model version ER2.4 set the maximum diversion parameter to 305 cfs, which, when compared 
to historical operations, overestimates annual diversions. Therefore, in effort to develop a model 
that best approximates Existing Conditions, post 2007 operations of the PVP, the maximum 
diversion parameter in ER2.5 was constrained to 150 cfs, the average power production 
diversion post implementation of the 2004 license amendment. 

 
Figure 3-12. Hydrograph of observed Lake Pillsbury storage, Lake Pillsbury target storage curve, 
and diversions through the Potter Valley Project Tunnel with diversions where Lake Pillsbury 
storage is above the target storage curve highlighted in red. 
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3.1.2.4 Minimum Instream Flows at E11 
Based on analysis of historical operations from water year 2007 to 2014, when Scott Dam is not 
in a spill condition and all releases are being made through the needle valve, releases from 
Scott Dam are made according to the current minimum instream flow requirements below Cape 
Horn Dam (E11), including a minimum flow buffer and releases through the PVP Tunnel. 
Accretion flows4 between Scott Dam and Cape Horn Dam are not taken into consideration when 
determining Scott Dam releases.  Model version ER2.4 included accretion flows in the water 
balance calculation to set Scott Dam releases when managing for minimum flows at E11. 
Therefore, the ER2.5 code was modified to better reflect actual operations by not including 
these accretion flows to help meet minimum flows at E11 and Tunnel releases. By not 
incorporating these accretion flows to set modeled releases from Scott Dam, ER2.5 more 
closely matches observed releases from Scott Dam than previous versions of the model.   

The FRVP requires a release buffer of approximately 15 cfs from Cape Horn Dam when the 
minimum flows at E11 exceed 115 cfs. Review of historical operations from water year 2007 to 
2014 show that a buffer of approximately 15 cfs is released from Cape Horn Dam at all 
minimum flows at E11. The ER2.5 model was modified to add a 15 cfs buffer to all minimum 
flows at E11 consistent with observed operations. The previous version of the model does not 
include any buffer to minimum flows at E11. 

3.1.2.5 No Potter Valley Project Diversions 
A scenario was developed for which no diversions from the Eel River to the East Branch of 
Russian River would be made through the PVP Tunnel. For this scenario, the code for ER2.5 
was modified to not allow any diversions through the Tunnel while still making releases from 
Scott Dam to meet the minimum instream flow requirements below Cape Horn Dam at E11. 

3.1.2.6 Projected Lake Pillsbury Storage Capacity 
Ongoing sedimentation of Lake Pillsbury will result in a gradual reduction in the storage capacity 
resulting in reductions in diversions through the PVP Tunnel due to a reduced capacity to reach 
the thresholds set by the Lake Pillsbury TSC, and therefore reduced opportunities to make 
Tunnel diversions above the minimum Tunnel release requirements.  For the Cumulative Impact 
Analysis of the Fish Flow Project EIR a model scenario was developed to simulate Tunnel 
diversions with projected 2040 Lake Pillsbury storage capacity conditions.  To account for 
reduced storage capacity, projections of lake storage, lake surface area, and flow capacity of 
the needle valve were made using the observed sedimentation rates from the 1959 to 1984 
bathymetric surveys. 

3.1.2.7 Blockwater 
The model allows for the simulation of Blockwater releases according to the requirements of 
Section D.1 of the NMFS RPA.  The model code was modified to account for Blockwater 
releases consistent with operations under Existing Conditions.  ER2.5 assumes that Blockwater 
is released every year between April and June to achieve a downstream target flow of 800 cfs at 
E11, downstream of Cape Horn Dam.  This downstream flow rate is targeted until the entire 
Blockwater reserve of 2,500 acre-feet is used or until the Blockwater period (April to June) is 

                                                
4 Accretion flows are the gains in flows between Scott Dam and Cape Horn Dam. 
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over.  This assumption is consistent with operations under Existing Conditions where 
Blockwater is typically reserved to release warmer water from the spillway of Scott Dam in the 
late winter to promote downstream migration of juvenile Chinook salmon.  The model does not 
account for actual fisheries needs to schedule Blockwater releases, as is done in actual 
reservoir operations.  The primary purpose for accounting for Blockwater releases in the model 
is to simulate how this operational practice affects Lake Pillsbury storage levels. Model version 
ER2.4 assumed that all Blockwater would be released between December and March with a 
downstream flow target at E11 of 100 cfs. 

3.1.2.8 Model Scenarios 
The ER2.5 model was used to simulate operations of the PVP and Tunnel diversions for 3 
different scenarios: 

1. Existing Conditions: simulates operations of the PVP consistent with post FERC License 
amendment operations; 

2. Projected 2040 PVP Operations: simulates operations of the PVP consistent with post 
FERC License amendment operations but assumes Lake Pillsbury storage capacity 
projected to the year 2040; and 

3. No PVP Tunnel Diversions: assumes no diversions of flow from the Eel River into the 
East Branch of the Russian River through the PVP Tunnel. 

 

3.1.2.9 Eel River Model Results 
Results of the updated ER2.5 were compared to observed PVP diversions from water year 2007 
to 2013. A scatter plot of modeled monthly diversions versus observed monthly diversions is 
provided as Figure 3-13. Model results show very good agreement with observed diversions. As 
provided in Figure 3-13, a least-squares linear regression fit shows a coefficient of 
determination (R-squared) of 0.71 and also approximately 1 to 1 correlation. Model results 
correlate best for values below 8,000 acre-feet per month, which captures the range of 
operations for compliance (non-power production) diversions. Actual power production 
diversions are a function of numerous factors not accounted for in the model, such as 
operational constraints due to facility maintenance, energy demand, and energy market prices. 
Therefore, the increase in scatter for diversions above 8,000 acre-feet per month is expected. 
Percent occurrence of monthly PVP diversions is provided in Figure 3-14, which shows that the 
distribution of the simulated monthly diversions matches well with observed diversions, although 
for flows above 90%, observed diversions exceed simulated diversions.  When comparing water 
year cumulative diversions as provided in Figure 3-15, model results compare very well with 
observed diversions. It should be noted that while modeled diversions for water years 2007 to 
2013 were compared here to actual diversions to assess model performance, modeled 
diversions for these years were not actually used in the in the RR ResSim model. Instead actual 
observed diversions were used for water years 2007 to 2013 to provide the most accurate 
information for those years. 
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Figure 3-13. Scatter plot of monthly Potter Valley Project Tunnel diversions modeled with ER2.5 
versus observed in acre-feet/month. 

 
Figure 3-14. Percent occurrence of monthly Potter Valley Project Tunnel diversions modeled with 
ER2.5 and observed in acre-feet/month. 
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Figure 3-15. Hydrograph of water year cumulative (beginning October 1 and ending September 30) 
Potter Valley Project Tunnel Diversions modeled with ER2.5 and observed. 

 

3.2 System Losses 
The model accounts for system losses at seven geographic points on the Russian River and 
Dry Creek. System loss locations in the model are shown as hollow red arrows provided in 
Figure 3-1. System losses accounted for in the model include municipal diversions, agricultural 
diversions, reservoir surface evaporation, and water balance losses. Losses due to 
evapotranspiration from riparian vegetation and surface water/groundwater interactions are 
accounted through the analysis of water balance losses which is further discussed in Section 
3.2.3. 
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3.2.1 Municipal Water Demands 

3.2.1.1 Sonoma County Water Agency Demands 
Water Agency demands were estimated for Baseline Conditions and the Water Agency’s 
maximum annual diversion limit of 75,000 acre-feet5.  Average daily baseline demands were 
estimated by Grinnell (Grinnell, 2016) through an analysis of observed diversions from 2009 
through 2014.  From this analysis, Grinnell estimated a Baseline Conditions demand of 
approximately 55,200 AFY. This includes Water Agency diversions from the Wohler and Mirabel 
production facilities, as well as diversions made by the Russian River customers under the 
Water Agency’s water rights, which include diversions by the Town of Windsor, the City of 
Healdsburg, the Occidental Community Services District and the Camp Meeker Recreation and 
Park District. The Water Agency’s full water right demands were estimated by multiplying the 
Baseline Conditions demands developed by Grinnell by a scaling factor to simulate total annual 
demand of 75,000 acre-feet.  

As discussed in Section 2.1.6, under Term 8 of Decision 1610, diversions made by the Water 
Agency and the Russian River customers are subject to 30% curtailment requirements when 
storage levels in Lake Sonoma fall below 100,000 acre-feet prior to July 15 of each year.  This 
provision is accounted for as a rule in RR ResSim, although the model assumes delivery 
deficiencies remain in effect at least until storage has recovered in Lake Sonoma to greater than 
70,000 ac-feet after December 31.  The model does not allow for earlier termination of 
curtailments based on other hydrologic conditions as is allowed in Term 8. 

Cumulative 1 model scenario developed for the Cumulative Analysis of the Fish Flow Project 
EIR analyzes the projected demands of the Water Agency and the Russian River customers to 
the year 2040.  These demands were developed in the 2015 Urban Water Management 
(UWMP) Plan prepared by the Water Agency.  Development of the projected demand datasets 
is described further in the 2015 UWMP (SCWA, 2016).  Total annual projected 2040 demand for 
the Water Agency and the Russian River customers is 75,800 acre-feet. 

3.2.1.2 Other Public Water Systems 
Water demands for municipal and industrial water use were estimated for 15 of the public water 
systems in the Russian River basin for which metered pumping data was available. These 
public water systems are included in Table 3-2. For these water systems, their water supplies 
are primarily composed of surface water and groundwater wells diverting underflow along the 
mainstem corridor of the Russian River or Dry Creek.  Existing water demands for these water 
service providers were established using recent metered water production records provided by 
these public agencies. Demands to approximate Existing Conditions were estimated by Grinnell 
through an analysis of production records from the five-year period from 2009 to 2013. Over this 
period, the Russian River System experienced dry, normal, and wet years. Public water 
systems not accounted for in this analysis were indirectly accounted for in the estimation of 
water balance losses discussed in Section 3.2.3. 

                                                
5 The combined amount of direct diversion and re-diversion authorized by the Water Agency’s SWRCB 
Permits 16596, 12947A, 12949 and 12950 is 75,000 acre-feet per year. 
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Table 3-2. Public water systems in the Russian River watershed that metered diversions were 
used for the estimation of model junction losses. 

Public Water Systems Reach 
Calpella County Water District Upper Russian River 
Redwood Valley County Water District     Upper Russian River 
Millview County Water District Upper Russian River 
River Estates Mutual Water Company Upper Russian River 
Rogina Water Company Inc. Upper Russian River 
City of Ukiah Upper Russian River 
Hopland Public Utility District Upper Russian River 
City of Cloverdale Upper Russian River 
Clear Creek Water Company Upper Russian River 
Geyserville Water Works (PUC)            Upper Russian River 
Gill Creek Mutual Water Company          Upper Russian River 
Sweetwater Springs CWD Lower Russian River 
Russian River County Water District Lower Russian River 
Occidental Community Services District   Lower Russian River 
Camp Meeker Parks & Recreation District Lower Russian River 

 

A scenario of the Cumulative Impact Analysis of the Fish Flow Project EIR analyzed the 
projected demands of the City of Ukiah described in Section 2.1.6.5.1.  The City of Ukiah 
prepared a Draft EIR in 2013 which projects an annual demand of 11,527 acre-feet by the year 
2085. This is an increase of 8,442 acre-feet per year over the 2009 to 2013 average demand 
used to quantify Existing Conditions. To simulate the effects of this increased demand, model 
datasets were developed which increase the demand by 8,442 per year acre-feet for the 
Hopland model junction. 

3.2.2 Agricultural Demands 
As discussed in Section 2.1.6.6, Davids Engineering estimated agricultural diversions of surface 
water and Russian River underflow using land use data and applied water estimates by crop 
type from 2002 to 2008 (Davids, 2013).  These demand estimates were confined to a region 
defined as the Applied Water Analysis Zone (AWAZ), within which diversions or consumption of 
water is either known or presumed to have immediate effects on surface water flows. 
Agricultural diversions not accounted for in this analysis were indirectly accounted for in the 
estimation of water balance losses discussed in Section 3.2.3 

3.2.3 Water Balance Losses 
The water balance loss is the additional observed loss that cannot be accounted for from 
reported municipal diversions as discussed in Section 3.2.1.2 and agricultural diversions within 
the AWAZ estimated by Davids Engineering as discussed in Section 3.2.2. Water balance 
losses were quantified as part of an analysis completed by Grinnell, which incorporated multiple 
datasets including observed Russian River and Dry Creek flows, observed releases from Lake 
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Mendocino and Lake Sonoma, estimated reach gains as quantified by the unimpaired flows 
developed by the USGS (USGS, 2015), known metered municipal diversions as discussed in 
Section 3.2.1.2, and estimated diversions from agriculture as estimated by Davids Engineering 
as discussed in Section 3.2.2. Water balance losses was estimated for the years 1970 to 2013. 
This analysis showed that water balance loss trends have changed over time with increasing 
losses through the 1980’s and 1990’s and then a reduction in losses, likely due to conservation 
efforts for the more recent period since 2000. To estimate Existing Conditions water balance 
losses this analysis was completed for the years 2002 to 2013 as this period is considered to be 
representative of current watershed conditions.  Although water balance losses cannot be 
directly accounted for by metered diversions or estimated agricultural diversions from the 
Russian River and Dry Creek, it is assumed that this water balance loss is the result of the 
cumulative impacts of water losses not directly quantified through other means. These losses 
include water consumed by riparian vegetation, additional direct diversions not accounted for by 
other methods, water being pumped from groundwater wells and diverted from tributaries. 
Monthly water balance loss patterns were estimated for each model reach for wet and dry year 
types.  Development of the loss year types is discussed in further detail in Section 3.2.5. 

3.2.4 Water Losses Due to Frost Protection 
Flow losses due to diversions made by agricultural producers for the protection of crops from 
frost damage were estimated for model reaches in which impacts to flows from frost protection 
have been observed.  Diversion datasets for frost protection were estimated through an analysis 
of observed flow depletions at USGS discharge gages during the periods March 15 to May 15 
(the typical frost protection season) for the years 2004, 2007, and 2008.  These years were 
selected because these years had several frost events within the frost season, and due to low 
unimpaired flows for these years the impacts to surface water flows could be observed and 
quantified.  Several frost events were analyzed using 15-minute interval flow data from the 
following gaging stations: Calpella gage, Hopland gage, USGS Russian River near Cloverdale 
(Cloverdale gage), Healdsburg gage, and the Dry Creek Mouth gage. Each event was analyzed 
independently from the beginning of the event where no flow depletions were observed in the 
hydrograph, through the period of observed drawdown in the flow hydrograph, and ending at a 
point where flows were observed to recover to the approximate flow rate at the beginning of the 
event.  The events analyzed typically occurred over a 12- to 16-hour period. For each frost 
event, flows were estimated if no diversions were made by linearly interpolating from the 
beginning of the event to the end of the event. The volume of water lost due to frost protection 
diversions was calculated by taking the difference between the estimated no diversion flows and 
the observed flows. An example of the loss estimates for a March 2008 frost is event is provided 
in Figure 3-16. Using this methodology loss volumes were calculated for a number of events at 
each discharge gage to estimate an average event for each gage or corresponding model 
junction. Table 3-3 provides the frost events analyzed for each gage with the resultant volumes 
of water lost from surface flows for each event. The estimated average frost loss is provided at 
the bottom of the table. 
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Figure 3-16. Hydrograph of observed Hopland flow for a 2008 frost event from March 30-31, 
estimated flow with no loss due to diversions for frost protection (red line), and estimated loss 
due to diversion of water for frost protection (green line). 
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Table 3-3. Estimated Water loss due to the diversion of water for frost protection and average frost 
protection loss for the Hopland, Cloverdale, Healdsburg and Dry Creek gages. 

 

To create a historical time series of loss due to frost protection practices, an analysis of daily 
minimum temperatures was completed for the historical simulation period from 1910 to 2013. 
Minimum daily temperature data was analyzed from the Ukiah, Ukiah Airport, Cloverdale, 
Healdsburg, and the Santa Rosa Airport National Weather Service weather stations.  
Collectively, these stations provide a continuous record of minimum daily temperature for the 
entire historical simulation period (1910-2013) for the study area, although, there are data gaps 
at each station due to equipment failure, station maintenance, and lapses in funding. For each 
model reach, minimum daily temperature data was sampled from the closest station where it 
was available for each daily time step.  

Observed minimum daily temperatures were analyzed during the frost season from March 15 to 
May 15 for each year for the years 1910 to 2013 to identify days where minimum temperatures 
fell below 34° Fahrenheit (F), the assumed temperature threshold at which diversions would be 
made from the river for frost protection. Figure 3-17 shows historical minimum daily 
temperatures for the Hopland reach with days falling below the 34° F threshold within the frost 
protection season highlighted.  For each frost protection event triggered by the criteria 
discussed above, the average estimated frost protection flow loss (described above) by reach 
was applied. An example of the daily frost protection loss for the Hopland for the simulation year 

Frost Event
Date Calpella Hopland Cloverdale Healdsburg Dry Creek Mouth
4/1/2004 30.0 7.3 2.7 23.3 -
4/2/2004 14.0 - 0.3
4/16/2004 12.9 17.2 18.4 1.7 8.8
3/28/2007 38.7 22.0 42.2 69.0 1.0
3/29/2007 42.7 17.0 36.6
3/16/2008 3.4 15.1 57.6 6.8 -
3/20/2008 10.7 18.4 18.6 8.7 -
3/21/2008 - 27.8 48.3 12.6 -
3/26/2008 17.5 18.2 26.3 - 2.9
3/27/2008 44.5 36.4 48.5 6.3 4.7
3/28/2008 21.9 32.7 18.0 70.5 3.4
3/30/2008 29.1 93.4 2.0
3/31/2008 52.4 80.1 64.2 4.2
4/1/2008 36.1 - -
4/2/2008 32.9 25.5 41.9
4/7/2008 26.6 43.9 29.3 18.1 1.4
4/9/2008 28.1 39.3 70.0 34.9 4.5
4/20/2008 37.7 44.5 69.0 69.0 9.3
4/21/2008 - 69.3 81.3 81.3 9.3
4/22/2008 - 45.0 56.3 56.3 3.8
4/24/2008 60.0 48.8 82.3 82.3 2.1
Average 29.9 34.5 41.5 40.3 4.6

Streamflow Gage/Model Junction Frost Event Losses to Surface Water (acre-feet)
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2008 is provided as Figure 3-18, showing the average frost loss applied each day temperatures 
fell below 34° F within the frost protection season. This analysis was completed to develop frost 
protection water loss datasets for every model junction where frost protection diversions are 
known to impact surface water flows.  These model reaches include Calpella, Hopland, 
Cloverdale, Healdsburg and Dry Creek. 

 
Figure 3-17. Minimum daily temperatures in degrees Fahrenheit (deg F) for the Hopland gage with 
frost protection events below 34 deg F highlighted in cyan. 
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Figure 3-18. Hydrograph of Hopland reach losses for 2008 with days that frost protection losses 
have been added highlighted in red. 

 

3.2.5 Water Loss Year Types 
A historical analysis of observed system loss versus precipitation was completed by Grinnell 
(Grinnell 2016). Results of this analysis indicate that springtime precipitation (April to June) for 
the Upper Russian River is an indicator of total basin dry season loss (June to October), where 
dry season losses decrease with increasing springtime precipitation and conversely dry season 
losses tended to increase with lower total springtime precipitation . A threshold approach was 
used to identify years that would likely have higher stream flow loss. The objective of using a 
threshold precipitation value to determine years with higher stream flow losses was to ensure 
that the loss time series used in the model properly accounted for the higher losses that 
occurred in the drier years, which are the years where water supplies are stressed.  Grinnell 
estimated a threshold springtime precipitation of 9 inches for determining the loss year type.  
Building off the results of this analysis, wet and dry year types were determined from historical 
precipitation from 1910 to 2013 resulting in 69 dry and 35 wet years. Results of this analysis are 
shown in Figure 3-19 indicating the wet and dry loss years. 
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Figure 3-19. April to June precipitation for the Ukiah Airport plus the Healdsburg weather station 
1902 to 2013 with years above 9 inches in blue and blow 9 inches in orange. 

 

Grinnell developed wet and dry year annual loss hydrographs for non-municipal system 
demands for each reach. These losses include estimated applied water from the Davids 
Engineering study (discussed in Section 2.1.6.6) and water balance losses quantified by 
Grinnell (discussed in Section 3.2.1.2). The wet and dry loss patterns are applied in the model 
from 1910 to 2013 based on the loss year type. 

3.2.6 Reservoir Surface Evaporation 
Losses due to evaporation from Lake Mendocino and Lake Sonoma were accounted for in the 
model using an annually repeating pattern of monthly evaporation rates. The evaporation rates 
were calculated based on monthly mean pan evaporation estimates and the monthly 
evaporation coefficients provided in the WCM for each reservoir.  Monthly evaporation rates 
used in RR ResSim are provide in Figure 3-20. 



 

3-26 
 

 
Figure 3-20. Lake Mendocino and Lake Sonoma monthly evaporation rates. 

 

3.3 Flow Routing 
RR ResSim uses a constant lag routing method to account for travel times of flows in the 
system.  Using this methodology flow travel times are assumed to be constant and rounded to 
the nearest day for all flow rates.  Flow travel times were derived based on Water Agency 
operators’ historical operational experience of the system.  Travel times used in the model are 
provided in Table 3-4. Travel time in days between model junctions.. Adding the travel times for 
the reaches below each reservoir results in a travel time of 3 days to the farthest control point at 
the Healdsburg gage for Lake Mendocino releases and a travel time of 2 days to the farthest 
control point at the Hacienda gage for Lake Sonoma releases. 
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Table 3-4. Travel time in days between model junctions. 

Model Junctions 
Travel 
Time 

From To (Days) 

Potter Valley Project Calpella 0 
Calpella Lake Mendocino 0 
Lake Mendocino East-West Jct 0 
East-West Jct Hopland 0 
Hopland Cloverdale 1 
Cloverdale Healdsburg 2 
Healdsburg Hacienda 2 
Lake Sonoma Dry Creek 1 
Dry Creek Dry Creek - Russian River Jct 0 
Dry Creek - Russian River Jct SCWA Diversion 1 
SCWA Diversion Mark West Creek Jct 0 
Mark West Creek Jct Hacienda 1 

 

3.4 Reservoir Storage Capacity 
The estimated reservoir capacities for Lake Mendocino and Lake Sonoma used in RR ResSim 
for Existing Conditions are based on the most recent bathymetries of both reservoirs.  Current 
storage capacity for Lake Mendocino and Lake Sonoma were used as boundary conditions to 
simulate Existing Conditions for the Baseline Conditions scenario and the project alternative 
scenarios evaluated in the Fish Flow Project EIR. 

3.4.1 Lake Mendocino 
The Lake Mendocino hypsometry used in RR ResSim was developed by the USACE from a 
2001 bathymetric survey.  This hypsometry was also used to develop the January 2004 
revisions to the Water Control Diagram (USACE, 2004, January) and is currently used by the 
USACE and the Water Agency to inform flood control and water supply operations.  Storage-
Elevation plots for Existing Conditions are provided in Figure 3-21. 
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Figure 3-21. Lake Mendocino storage versus elevation for 2001 survey (blue) and 2040 projected 
estimates (red). 

 

3.4.2 Lake Sonoma 
As discussed in Section 2.1.5, the USACE has not conducted a bathymetric survey at Lake 
Sonoma since the construction of the reservoir was completed in 1983.  The hypsometry 
developed from the original survey (completed in 1982) is currently used by reservoir operators 
to inform water supply and flood control operations.  RR ResSim uses the 1982 hypsometry to 
define Existing Conditions.  A storage-elevation plot based on the 1982 survey is provided in 
Figure 3-21. 
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Figure 3-22. Lake Sonoma storage versus elevation for original 1983 survey (blue) and 2040 
projected estimates (red). 

 

3.4.3 Reservoir Storage Projections 
For the Cumulative Impact Analysis of the Fish Flow Project EIR model scenarios were 
developed to analyze future watershed conditions projected to the year 2040.  Ongoing 
sedimentation of Lake Pillsbury, Lake Mendocino, and Lake Sonoma will result in a gradual 
small reduction in the water supply available to the Agency’s water transmission system.  To 
account for changes in reservoir storage capacity due to sediment inflow over time the reservoir 
hypsometry was projected to the year 2040.  Storage projections for Lake Pillsbury are 
discussed in Section 2.1.3. 

Lake Mendocino hypsometry was projected to the year 2040 using sedimentation rates derived 
from the historical 1952 and 2001 surveys. Projected 2040 Storage-Elevation curve for Lake 
Mendocino is provided in Figure 3-20.   

No bathymetric surveys have been conducted since construction of the Lake Sonoma was 
completed in 1983.  Therefore projected 2040 Lake Sonoma hypsometry was developed from 
the sediment accumulation rate from the original reservoir design of 26,000 acre-feet by the 
year 2070 (approximately 299 acre-feet per year).  Projected 2040 Storage-Elevation curve for 
Lake Sonoma is provided in Figure 3-21. 
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3.5 System Operations 

3.5.1 Flood Control Operations 

3.5.1.1 Lake Mendocino 
Flood operations of Lake Mendocino are simulated through a set of rules consistent with the 
requirements of the CVD WCM (USACE, 1986).  The Flood Control Pool is defined as the zone 
of the reservoir pool which extends from the top of the water supply pool to an elevation of 771 
feet msl or 128,100 acre-feet storage.  The top of the water supply pool (provided in Figure 2-6) 
is seasonally varying with a wet season storage threshold of 68,400 acre-feet (737.5 feet msl) 
from November 1 to March 1 and a dry season storage threshold of 111,000 acre-feet (761.8 
feet msl) from May 10 to September 30. When storage is within the Flood Control Pool the 
model estimates releases from storage until levels are returned back to the top of the water 
supply pool.  Modeled flood control releases are constrained to meet downstream maximum 
flow requirements and maximum release requirements.  Lake Mendocino has 3 flood control 
release schedules that guide maximum flood control releases based on reservoir storage level.  
These maximum release schedules are summarized in Table 3-5. 

Table 3-5. Lake Mendocino maximum flood release schedule. 
Flood Release Elevation  Storage Max 

Release 
Schedule (feet) (acre-feet) (cfs) 

Schedule 1 737.5 to 746 68,400 to 82,900 2,000 

Schedule 2 746 to 755 82,900 to 98,700 4,000 

Schedule 3 755 to 771 98700 to 128,100 6,400 

 

The CVD WCM also defines downstream flows constraints that limit the maximum release to 25 
cfs when flows at the West Fork gage exceed 2,500 cfs or flows at the Hopland gage exceed 
8,000 cfs.  The model will backfill releases in order to meet the 8,000 cfs maximum Hopland 
flow constraint when possible.  To explain further, if the proposed releases cause simulated 
flows to exceed 8,000 cfs the model will calculate the necessary release to exactly meet the 
maximum flow constraint until unimpaired flow gains prevent the model from reducing releases 
below the 25 cfs minimum release requirement. 

3.5.1.2 Lake Sonoma 
Flood operations of Lake Sonoma are simulated through a set of rules consistent with the 
requirements of the WSD WCM (USACE, 1984).  The Flood Control Pool is defined as the zone 
of the reservoir pool which extends from the top of the water supply pool (451.1 feet msl or 
245,000 acre-feet storage) to the top of the flood pool (502 feet msl or 406,190 acre-feet 
storage).   

The WSD WCM defines downstream flows constraints that limit the maximum release to 70 cfs 
(the minimum release requirement for fish hatchery operations) when flows at the USGS Dry 
Creek near Geyserville Gage (Dry Creek Geyserville gage) exceed 7,000 cfs or flows at the 



 

3-31 
 

Hacienda gage exceed 35,000 cfs.  The model will backfill releases in order to meet these 
downstream maximum flow constraints, when possible. To explain further, if the proposed 
releases cause simulated flows to exceed the maximum flows the model will calculate the 
necessary release to exactly meet the maximum flow constraint until unimpaired flow gains 
prevent the model from reducing release below the 70 cfs minimum release requirement. 

3.5.2 Reservoir Emergency Operations 
When simulated reservoir storage levels are within the emergency pool, reservoir emergency 
operations are simulated consistent with the requirements of the water control manuals as 
discussed in Sections 2.1.4.1 and 0 

3.5.2.1 Lake Mendocino 
The Lake Mendocino Emergency Pool is defined as the zone of the reservoir pool, which 
extends from the top of the Flood Control Pool (771 feet msl or 128,100 acre-feet storage) to the 
top of Coyote Valley Dam (784 feet above msl). The different zones of the Lake Mendocino pool 
are provided in Figure 2-6. When reservoir storage is within the Emergency Pool the model sets 
releases according to the schedule requirements of the 2004 Water Control Diagram (USACE, 
2004) which is provided in Table 3-6. 

Table 3-6. Lake Mendocino Emergency release schedule. 
Elevation 
(feet) 

Release 
(cfs) 

764.8 0 

771 800 

771.3 1,700 

771.5 2,500 

771.8 3,300 

772 4,200 

772.3 5000 

772.5 5,800 

772.8 6,600 

773 7,500 

 

3.5.2.2 Lake Sonoma 
The Lake Sonoma Emergency Pool is defined as the zone of the reservoir pool, which extends 
from the top of the Flood Control Pool (502 feet msl or 406,190 acre-feet storage) to the top of 
Warm Springs Dam (784 feet above msl or 468,830 acre-feet storage). The different zones of 
the Lake Sonoma Pool are provided in Figure 2-8. When reservoir storage is within the 
Emergency Pool the model sets releases according to the schedule requirements defined in the 
Water Control Manual (USACE, 1984) and provided in Table 3-7. 
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Table 3-7. Lake Sonoma emergency release schedule. 

Elevation 
(feet) 

Release 
(cfs) 

502 800 

502.3 1,600 

502.6 2,400 

502.9 3,100 

503.2 3,800 

503.6 4,600 

503.9 5,300 

504.3 6,000 

504.7 7,000 

505 7,900 

 

3.5.3 Water Supply Operations 
When model simulated storage is within the water supply pool at Lake Mendocino or Lake 
Sonoma the RR ResSim simulates releases according to the constraints defined for water 
supply operations.  For this study the Water Agency analyzed numerous water supply 
operations alternatives, which are discussed in further detail below. 

3.5.3.1 Hydrologic Index 
The hydrologic index is a metric that sets the water supply condition and the corresponding 
minimum instream flow schedule for the Russian River system. For this study the model was 
used to evaluate several hydrologic index methodologies.  Existing Conditions were simulated 
using the hydrologic index defined in Decision 1610 and discussed in Section 2.2.3.  RR 
ResSim was also used to aid in the development and analysis of possible alternatives to the 
Decision 1610 Hydrologic Index.  The development and analysis of the preferred hydrologic 
index alternative is provided in 2016 Water Agency report “Development of the Russian River 
Hydrologic Index for the Fish Habitat Flows and Water Rights Project” (SCWA, 2016). 

For Existing Conditions hydrologic index in RR ResSim, historical water supply conditions were 
estimated using observed Lake Pillsbury inflow from 1910 to 2013.  Lake Pillsbury inflow was 
used to calculate water year cumulative inflow and evaluated against the water supply condition 
thresholds defined in Decision 1610.  The Decision 1610 historical water supply condition 
dataset is provided as input into RR ResSim. 

A similar process was used to estimate the Inflow Condition for the proposed Russian River 
Hydrologic Index. Inflow Condition from 1910 to 2013 were determined using estimated inflow 
into Lake Mendocino (simulated PVP diversions plus simulated unimpaired flows into Lake 
Mendocino).  Inflow Condition was estimated for 3 different scenarios of PVP operations 
simulated with ER2.5: 1) Existing PVP Operations, 2) Projected 2040 PVP Operations and 3) 
No PVP Tunnel Diversions.  Development of these scenarios is discussed further in Section 
3.1.2.8.  Inflow Condition levels for the Russian River Hydrologic Index are also provided as 
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input to RR ResSim for the simulation of the Proposed Project for existing conditions and 
cumulative impact analysis scenarios.   

 

3.5.3.2 Minimum Instream Flow Requirements 
As discussed in Section 2.1.6.1, the minimum instream flow requirements set the floor for flows 
in the different reaches of the Russian River System.  RR ResSim was used to analyze 28 
different minimum instream flow alternatives for the Fish Flow Project EIR.  This consisted of 21 
3-schedule minimum instream flow alternatives evaluated with the current Decision 1610 
hydrologic index, and 7 5-schedule minimum instream flow alternatives using the proposed 
Russian River hydrologic index. Table 3-8 through Table 3-19 provide a summary of the 3-
schedule minimum instream flow alternatives that were modeled using the Decision 1610 
hydrologic index.  These tables are separated by Russian River System reach and by water 
supply conditions (Normal, Normal Dry Spring 1, Normal Dry Spring 2, Dry and Critical). Table 
3-20 through Table 3-22 provide a summary of the 5-schedule minimum instream flow 
alternatives separated by reach that were modeled using the proposed Russian River 
hydrologic index. 

The No Project 1 model scenario as well as the Baseline Conditions model scenarios assume 
minimum instream flow requirements consistent with the requirements of Decision 1610 and the 
Water Agency’s water rights permits, which also assumes that compliance to minimum instream 
flow requirements will be evaluated against instantaneous measurements collected at flow 
gages along the Russian River and Dry Creek.  All other 3-Schedule minimum flow alternatives 
evaluated for the Fish Flow Project EIR assume that compliance to minimum flows will be 
evaluated against the 5-day moving average measurements of flows for Normal, Normal Dry 
Spring 1, Normal Dry Spring 2, and Dry Water Supply Conditions.  Similarly the 5-Schedule 
minimum flow alternatives also assumed 5-day moving average compliance for Schedules 1 to 
4 minimum instream flows.  All alternatives assume instantaneous compliance to Critical or 
Schedule 5 minimum instream flows. The compliance type is included in Table 3-8 to Table 
3-22. 
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Table 3-8. Upper Russian River Normal Water Supply Condition 3-Schedule minimum instream 
flow alternatives (cfs). 

 

Table 3-9. Upper Russian River Normal Dry Spring 1 Water Supply Condition 3-Schedule minimum 
instream flow alternatives (cfs). 

 

Table 3-10. Upper River Normal Dry Spring 1 Water Supply Condition if Lake Mendocino storage is 
less than 30,000 acre-feet from December 3 to December 31 (cfs). 

 

  

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 150 150 150 185 185 185 185 185 150 150 150 150 150
No Project 2 5-Day Ave 150 150 150 185 125 125 125 125 125 125 150 150 150
BO 5-Day Ave 150 150 150 185 185 125 125 125 125 125 125 150 150
Flow 1 5-Day Ave 150 150 150 185 185 110 110 110 110 110 110 150 150
Flow 2 5-Day Ave 125 125 125 125 125 125 125 125 125 125 125 125 125
Flow 3 5-Day Ave 150 150 150 150 150 150 150 150 150 150 150 150 150
Flow 4 5-Day Ave 125 125 125 125 125 110 110 110 110 110 110 125 125
Flow 5 5-Day Ave 150 150 150 150 150 110 110 110 110 110 110 150 150
Flow 6-7 5-Day Ave 150 150 150 185 185 125 125 125 125 125 125 150 150
Flow 8-9 5-Day Ave 125 125 125 125 125 110 110 110 110 110 110 125 125
Flow 10-12 5-Day Ave 125 125 125 125 125 125 125 125 125 125 125 125 125
Fflow 13-14 5-Day Ave 125 125 125 90 90 90 90 90 90 90 125 125 125
Flow 15 5-Day Ave 150 150 150 150 105 105 105 105 105 105 150 150 150
Flow 16 5-Day Ave 150 150 150 150 90 90 90 90 90 90 150 150 150
Flow 17 5-Day Ave 150 150 150 150 100 100 100 100 100 100 150 150 150
Flow 18 5-Day Ave 105 105 105 105 105 105 105 105 105 105 105 105 105

Month

Flow Compliance
Alternative Type Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 150 150 150 150 150 150 150 150
No Project 2 5-Day Ave 125 125 125 125 125 150 150 150
BO 5-Day Ave 125 125 125 125 125 125 150 150
Flow 1 5-Day Ave 110 110 110 110 110 110 125 125
Flow 2 5-Day Ave 125 125 125 125 125 125 125 125
Flow 3 5-Day Ave 150 150 150 150 150 150 150 150
Flow 4 5-Day Ave 110 110 110 110 110 110 125 125
Flow 5 5-Day Ave 110 110 110 110 110 110 150 150
Flow 6-7 5-Day Ave 125 125 125 125 125 125 150 150
Flow 8-9 5-Day Ave 110 110 110 110 110 110 125 125
Flow 10-12 5-Day Ave 125 125 125 125 125 125 125 125
Fflow 13-14 5-Day Ave 90 90 90 90 90 125 125 125
Flow 15 5-Day Ave 105 105 105 105 105 150 150 150
Flow 16 5-Day Ave 90 90 90 90 90 150 150 150
Flow 17 5-Day Ave 100 100 100 100 100 150 150 150
Flow 18 5-Day Ave 105 105 105 105 105 105 105 105

Month

Flow Compliance
Alternative Type Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 75 75 75 75
No Project 2 5-Day Ave 75 75 75 75
BO 5-Day Ave 75 75 75 75
Flow 1-14 5-Day Ave 75 75 75 75
Flow 15 5-Day Ave 105 125 125 125
Flow 16 5-Day Ave 90 100 100 100
Flow 17-18 5-Day Ave 100 100 100 100

Month
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Table 3-11. Upper River Normal Dry Spring 2 Water Supply Condition 3-Schedule minimum 
instream flow alternatives (cfs). 

 

Table 3-12. Upper River Dry Water Supply Condition 3-Schdule minimum instream flow 
alternatives (cfs). 

 

Table 3-13. Upper River Critical Water Supply Condition 3-Schedule minimum instream flow 
alternatives (cfs). 

 

Table 3-14. Lower River Normal Water Supply Condition 3 Schedule minimum instream flow 
alternatives (cfs). 

 

  

Flow Compliance
Alternative Type Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 75 75 75 75 75 75 75 75
No Project 2 5-Day Ave 75 75 75 75 75 75 75 75
BO 5-Day Ave 75 75 75 75 75 75 75 75
Flow 1-14 5-Day Ave 75 75 75 75 75 75 75 75
Flow 15 5-Day Ave 75 75 75 75 75 125 125 125
Flow 16 5-Day Ave 70 70 70 70 70 100 100 100
Flow 17 5-Day Ave 80 80 80 80 80 100 100 100
Flow 18 5-Day Ave 65 65 65 65 65 100 100 100

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 75 75 75 75 75 75 75 75 75 75 75 75 75
No Project 2 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
BO 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
Flow 1-14 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
Flow 15 5-Day Ave 125 125 125 75 75 75 75 75 75 75 125 125 125
Flow 16 5-Day Ave 100 100 100 100 70 70 70 70 70 70 100 100 100
Flow 17 5-Day Ave 100 100 100 100 80 80 80 80 80 80 100 100 100
Flow 18 5-Day Ave 100 100 100 100 65 65 65 65 65 65 100 100 100

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
No Project 2 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
BO Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
Flow 1-14 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
Flow 15 Instantaneous 40 40 40 40 40 40 40 40 40 40 40 40 40
Flow 16-17 Instantaneous 30 30 30 30 30 30 30 30 30 30 30 30 30
Flow 18 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 125 125 125 125 125 125 125 125 125 125 125 125 125
No Project 2 5-Day Ave 125 125 125 125 70 70 70 70 70 70 125 125 125
BO 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 1-5 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 6 5-Day Ave 85 85 85 85 85 85 85 85 85 85 85 85 85
Flow 7 5-Day Ave 100 100 100 100 100 100 100 100 100 100 100 100 100
Flow 8 5-Day Ave 85 85 85 85 85 85 85 85 85 85 85 85 85
Flow 9 5-Day Ave 100 100 100 100 100 100 100 100 100 100 100 100 100
Flow 10 5-Day Ave 85 85 85 85 85 85 85 85 85 85 85 85 85
Flow 11 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 12 5-Day Ave 85 85 85 85 85 85 85 85 85 85 85 85 85
Flow 13-14 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 15 5-Day Ave 125 125 125 125 85 85 85 85 85 85 125 125 125
Flow 16 5-Day Ave 150 150 150 150 85 85 85 85 85 85 150 150 150
Flow 17 5-Day Ave 150 150 150 150 100 100 100 100 100 100 150 150 150
Flow 18 5-Day Ave 135 135 135 70 70 70 70 70 70 70 135 135 135

Month
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Table 3-15. Lower River Dry Water Supply Condition 3 Schedule minimum instream flow 
requirement alternatives (cfs). 

 

Table 3-16. Lower River Critical Water Supply Condition 3-Schedule minimum instream flow 
requirement alternatives (cfs). 

 

Table 3-17. Dry Creek Normal Water Supply Condition 3-Schedule minimum instream flow 
requirement alternatives (cfs). 

 

Table 3-18. Dry Creek Dry Water Supply Conditions 3-Schedule minimum instream flow 
requirement alternatives (cfs). 

 

Table 3-19. Dry Creek Critical Water Supply Condition 3 Schedule minimum instream flow 
requirement alternatives (cfs). 

 

  

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 85 85 85 85 85 85 85 85 85 85 85 85 85
No Project 2 5-Day Ave 85 85 85 85 70 70 70 70 70 70 85 85 85
BO 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 1-14 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 15 5-Day Ave 125 125 125 125 85 85 85 85 85 85 125 125 125
Flow 16-17 5-Day Ave 150 150 150 150 85 85 85 85 85 85 150 150 150
Flow 18 5-Day Ave 135 135 135 70 70 70 70 70 70 70 135 135 135

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
No Project 2 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
BO Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
Flow 1-14 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
Flow 15 Instantaneous 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 16-18 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 75 75 75 75 80 80 80 80 80 80 80 105 105
No Project 2 5-Day Ave 75 75 75 75 80 80 80 80 80 80 80 105 105
BO 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
Flow 1-10 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
Flow 11-12 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105
Flow 13 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
Flow 14-18 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
No Project 2 5-Day Ave 75 75 75 25 25 25 25 25 25 25 25 75 75
BO 5-Day Ave 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 1-10 5-Day Ave 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 11-12 5-Day Ave 75 75 75 75 50 50 50 50 50 50 75 75 75
Flow `3 5-Day Ave 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 14-18 5-Day Ave 75 75 75 75 50 50 50 50 50 50 75 75 75

Month

Flow Compliance
Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

No Project 1 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
No Project 2 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
BO Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 1-10 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 11-12 Instantaneous 75 75 75 75 50 50 50 50 50 50 75 75 75
Flow 13 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 14-18 Instantaneous 75 75 75 75 50 50 50 50 50 50 75 75 75

Month
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Table 3-20. 5-Schedule Upper Russian River minimum instream flow requirement alternatives. 

 

Table 3-21. 5-Schedule Lower River minimum instream flow requirement alternatives. 

 

  

Water Supply Flow Compliance 
Schedule Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

BO 5-Day Ave 150 150 150 185 185 125 125 125 125 125 125 150 150
No Project 1 5-Day Ave 150 150 150 185 185 185 185 185 150 150 150 150 150
No Project 2 5-Day Ave 150 150 150 185 125 125 125 125 125 125 150 150 150
Flow 3 5-Day Ave 150 150 150 150 150 150 150 150 150 150 150 150 150
Flow 11 5-Day Ave 125 125 125 125 125 125 125 125 125 125 125 125 125
Flow 15 5-Day Ave 150 150 150 150 105 105 105 105 105 105 150 150 150
Flow 18 5-Day Ave 105 105 105 105 105 105 105 105 105 105 105 105 105

BO 5-Day Ave 115 115 115 130 130 100 100 100 100 100 100 115 115
No Project 1 5-Day Ave 115 115 115 130 130 130 130 130 115 115 115 115 115
No Project 2 5-Day Ave 115 115 115 130 100 100 100 100 100 100 115 115 115
Flow 3 5-Day Ave 115 115 115 115 115 115 115 115 115 115 115 115 115
Flow 11 5-Day Ave 100 100 100 100 100 100 100 100 100 100 100 100 100
Flow 15 5-Day Ave 135 135 135 135 85 85 85 85 85 85 135 135 135
Flow 18 5-Day Ave 105 105 105 105 85 85 85 85 85 85 105 105 105

BO 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
No Project 1 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
No Project 2 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
Flow 3 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
Flow 11 5-Day Ave 75 75 75 75 75 75 75 75 75 75 75 75 75
Flow 15 5-Day Ave 125 125 125 125 75 75 75 75 75 75 125 125 125
Flow 18 5-Day Ave 100 100 100 100 65 65 65 65 65 65 100 100 100

BO 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
No Project 1 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
No Project 2 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 3 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 11 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 15 5-Day Ave 75 75 75 75 50 50 50 50 50 50 75 75 75
Flow 18 5-Day Ave 70 70 70 70 45 45 45 45 45 45 45 70 70

BO Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
No Project 1 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
No Project 2 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
Flow 3 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
Flow 11 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
Flow 15 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25
Flow 18 Instantaneous 25 25 25 25 25 25 25 25 25 25 25 25 25

Month

1

2

3

4

5

Water Supply Flow Compliance 
Schedule Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

BO 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
No Project 1 5-Day Ave 125 125 125 125 125 125 125 125 125 125 125 125 125
No Project 2 5-Day Ave 125 125 125 125 70 70 70 70 70 70 125 125 125
Flow 3 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 11 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 15 5-Day Ave 125 125 125 125 85 85 85 85 85 85 125 125 125
Flow 18 5-Day Ave 135 135 135 135 70 70 70 70 70 70 135 135 135

BO 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
No Project 1 5-Day Ave 105 105 105 105 105 105 105 105 105 105 105 105 105
No Project 2 5-Day Ave 105 105 105 105 70 70 70 70 70 70 105 105 105
Flow 3 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 11 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 15 5-Day Ave 125 125 125 125 85 85 85 85 85 85 125 125 125
Flow 18 5-Day Ave 135 135 135 135 70 70 70 70 70 70 135 135 135

BO 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
No Project 1 5-Day Ave 85 85 85 85 85 85 85 85 85 85 85 85 85
No Project 2 5-Day Ave 85 85 85 85 70 70 70 70 70 70 85 85 85
Flow 3 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 11 5-Day Ave 70 70 70 70 70 70 70 70 70 70 70 70 70
Flow 15 5-Day Ave 125 125 125 125 85 85 85 85 85 85 125 125 125
Flow 18 5-Day Ave 135 135 135 135 70 70 70 70 70 70 135 135 135

BO 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
No Project 1 5-Day Ave 60 60 60 60 60 60 60 60 60 60 60 60 60
No Project 2 5-Day Ave 60 60 60 60 60 60 60 60 60 60 60 60 60
Flow 3 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 11 5-Day Ave 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 15 5-Day Ave 85 85 85 85 65 65 65 65 65 65 85 85 85
Flow 18 5-Day Ave 85 85 85 85 50 50 50 50 50 50 85 85 85

BO Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
No Project 1 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
No Project 2 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
Flow 3 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
Flow 11 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35
Flow 15 Instantaneous 50 50 50 50 50 50 50 50 50 50 50 50 50
Flow 18 Instantaneous 35 35 35 35 35 35 35 35 35 35 35 35 35

Month

1

2

3

4

5
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Table 3-22. 5-Schedule Dry Creek Critical Water Supply minimum instream flow requirement 
alternatives. 

 

3.5.3.3 Minimum Instream Flow Compliance Buffer 
The model simulates the operational practice of meeting minimum instream flow requirements 
by setting the required reservoir releases to exactly meet the minimum flows.  Operationally this 
is not feasible because unlike the model, reservoir operators do not have perfect knowledge of 
the unimpaired flows and downstream reach losses. As an example, operators make release 
decisions on Monday for water that will arrive at Healdsburg on Thursday and a portion of that 
released water will be diverted along the way resulting in streamflow losses that occur during 
the three day travel time to the Healdsburg gage. These losses are constantly changing and 
occurring at times after the release decision must be made. In the operations of Lake 
Mendocino and Lake Sonoma, extra releases are typically made as buffers above minimum 
flows to ensure compliance with the instream flow requirements. Operationally this buffer 
release is made to account for the dynamic variability of flows downstream of the reservoir and 
to help prevent flows from dropping below the minimum instream flow requirements. The 
dynamic nature of flows within the system is typically caused by direct diversions from the river, 
diversions of underflow made by wells in close proximity to the river, use of water by riparian 
vegetation, and potential error in discharge measurements.   

To estimate minimum flow compliance buffers to be used in the RR ResSim model which 
approximate how this operational practice impacts reservoir releases, an analysis of observed 
flow variability was completed for all model junctions which serve as compliance points for 
minimum instream flows using observed flow and reservoir release data from 2000 to 2012. To 
analyze the impact of downstream flow variability on reservoir releases, day to day increases in 
net reach loss were analyzed for the period each year that a particular discharge gage was a 

Water Supply Flow Compliance 
Schedule Alternative Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

BO 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
No Project 1 5-Day Ave 75 75 75 75 80 80 80 80 80 80 80 105 105
No Project 2 5-Day Ave 75 75 75 75 80 80 80 80 80 80 80 105 105
Flow 3 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
Flow 11 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105
Flow 15 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105
Flow 18 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105

BO 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
No Project 1 5-Day Ave 75 75 75 50 50 50 50 50 50 50 50 90 90
No Project 2 5-Day Ave 75 75 75 50 50 50 50 50 50 50 50 90 90
Flow 3 5-Day Ave 75 75 75 75 40 40 40 40 40 40 40 105 105
Flow 11 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105
Flow 15 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105
Flow 18 5-Day Ave 75 75 75 75 50 50 50 50 50 50 105 105 105

BO 5-Day Ave 75 75 75 75 25 25 25 25 25 25 25 75 75
No Project 1 5-Day Ave 75 75 75 25 25 25 25 25 25 25 25 75 75
No Project 2 5-Day Ave 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 3 5-Day Ave 75 75 75 75 25 25 25 25 25 25 25 75 75
Flow 11 5-Day Ave 75 75 75 50 50 50 50 50 50 50 75 75 75
Flow 15 5-Day Ave 75 75 75 50 50 50 50 50 50 50 75 75 75
Flow 18 5-Day Ave 75 75 75 50 50 50 50 50 50 50 75 75 75

BO 5-Day Ave 75 75 75 75 25 25 25 25 25 25 25 75 75
No Project 1 5-Day Ave 75 75 75 75 25 25 25 25 25 25 25 75 75
No Project 2 5-Day Ave 75 75 75 75 25 25 25 25 25 25 25 75 75
Flow 3 5-Day Ave 75 75 75 75 25 25 25 25 25 25 25 75 75
Flow 11 5-Day Ave 75 75 75 50 50 50 50 50 50 50 75 75 75
Flow 15 5-Day Ave 75 75 75 50 50 50 50 50 50 50 75 75 75
Flow 18 5-Day Ave 75 75 75 50 50 50 50 50 50 50 75 75 75

BO Instantaneous 75 75 75 75 25 25 25 25 25 25 25 75 75
No Project 1 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
No Project 2 Instantaneous 75 75 75 25 25 25 25 25 25 25 25 75 75
Flow 3 Instantaneous 75 75 75 75 25 25 25 25 25 25 25 75 75
Flow 11 Instantaneous 75 75 75 50 50 50 50 50 50 50 75 75 75
Flow 15 Instantaneous 75 75 75 50 50 50 50 50 50 50 75 75 75
Flow 18 Instantaneous 75 75 75 50 50 50 50 50 50 50 75 75 75

Month

1

2

3

4

5



 

3-39 
 

compliance point for maintaining minimum instream flows. Additionally, to analyze the model 
flow buffers for 5-day moving average minimum flow compliance the analysis also looked at 
daily increases in 5-day moving average net reach loss. 

For compliance points on the Upper Russian River, net reach loss was estimated by calculating 
the difference between observed flows at the Forks (by calculating the sum of observed flows 
from the West Fork gage and observed releases from Lake Mendocino) and each downstream 
flow gage for the period that each gage served as the minimum instream flow compliance point 
for setting releases.  The downstream gages analyzed for the Upper Russian River include 
Hopland gage, Cloverdale gage, and the Healdsburg gage.  The calculation of the daily 
differences also considered estimated flow travel times for the different downstream reaches, 
which were discussed in Section 0.  Five-day moving average net loss was also calculated to 
support analysis of 5-day moving average compliance flow buffers. The analysis focused on 
daily increases in net reach loss for both daily flows and 5-day moving average flows, because 
operationally the variability of daily increases is why buffer releases are made – to prevent flows 
from dropping below the minimum instream flow requirement. The required buffer for 
instantaneous minimum flow compliance was then estimated as the 1% exceedance of daily 
increase in net loss, and similarly the 5-day moving average flow compliance buffer was 
estimated as the 1% exceedance of daily increase in the 5-day moving average net loss. The 
1% exceedance was used in place of the maximum because the maximum is likely an outlier in 
the analysis due to flow gaging inaccuracies.  From this analysis an instantaneous compliance 
buffer of 20 cfs and a 5-day moving average compliance buffer of 9 cfs was estimated for all 
Upper Russian River minimum flow compliance model junctions. An exceedance plot of daily 
increase in net loss in river flows during minimum flow compliance operations for the model 
junctions in the Upper Russian River from 2000 to 2012 is provided as Figure 3-23. 
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Figure 3-23. Percent exceedance of daily increase in net flow loss during minimum instream flow 
compliance operations of Coyote Valley Dam for the Upper Russian River. 

For compliance points on the Lower Russian River, a similar methodology was used.  For the 
Dry Creek model junction daily increases in net reach loss for daily average and 5-day moving 
average flows were estimated using observed releases from Lake Sonoma and flows at the Dry 
Creek Mouth gage.  For the Hacienda Bridge compliance point daily increases in net reach loss 
were estimated using observed releases from Lake Sonoma, observed flows from the Russian 
River near Healdsburg gage and observed flows from the Hacienda gage.  Observed reach 
losses at the Dry Creek and Hacienda model junctions were analyzed for the period that each 
gage served as the minimum instream flow compliance point for setting releases from Lake 
Sonoma.  As with the Upper Russian River compliance points discussed above, the required 
buffer for instantaneous minimum and 5-day moving average flow compliance was estimated as 
the 1% exceedance of daily increase in net loss.  From this analysis an instantaneous 
compliance buffer of 13 cfs and a 5-day moving average compliance buffer of 7 cfs was 
estimated for the Dry Creek model junction.  For the Hacienda model junction an instantaneous 
compliance buffer of 34 cfs and a 5-day moving average compliance buffer of 14 cfs was 
estimated.  Exceedance plots of daily increase in net loss in river flows during minimum flow 
compliance operations for the Hacienda and Dry Creek model junctions is provided in Figure 
3-24 and Figure 3-25, respectively. 
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Figure 3-24. Percent exceedance of daily net flow loss between Warm Springs Dam and the 
Hacienda gage during minimum instream flow compliance operations. 

 
Figure 3-25. Percent exceedance of daily net flow loss between Warm Springs Dam and the Dry 
Creek gage during minimum instream flow compliance operations. 
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3.5.4 Fish Hatchery Operations 
The Water Agency coordinated with CDFW and the USACE in effort to determine the 
appropriate flow needs of the fish hatcheries at CVD and WSD to be incorporated into the 
modeling for the Fish Flow Project EIR environmental impact analysis.  On November 5, 2013, a 
meeting was held at the Water Agency offices with representatives of USACE and CDFW to 
discuss the appropriate model assumptions for fish hatchery requirements.  After the meeting, 
the Water Agency sent a letter to CDFW staff to confirm mutual agreement of the decisions 
made at this meeting (SCWA, 2014).  Based on the decisions made at this meeting, the 
modeling assumptions for fish hatchery needs are described below.  

3.5.4.1 Lake Mendocino 
The releases from CVD to meet the minimum flow requirement of 25 cfs for the East Branch 
Russian River between CVD and the confluence with the West Fork of the Russian River is 
adequate to sustain operations of Coyote Valley Dam Egg Collection Facility for most of the 
year, although a release increase for one week in February and one week in March is preferred 
to facilitate downstream migration of juvenile hatchery fish.  The amount of this release increase 
would vary based on the water supply condition of the Russian River system.  For a Normal 
water supply condition the release increase would be 150 cfs, 100 cfs for a Dry water supply 
condition and for a Critical condition no release increase would be made. Under actual 
operations the dates of the reservoir release increases would be coordinated with the reservoir 
operators based on conditions at the time, but for the purposes of the hydrologic modeling for 
this study, it was be assumed that these pulse releases occur from February 12 to 18 and from 
March 13 to 19 each year. 

3.5.4.2 Lake Sonoma 
A continuous sustained release is needed to sustain operations at the Don Clausen Fish 
Hatchery.  The amount of this release can vary based on needs at any given time, but for the 
purposes of the hydrologic modeling a year-round minimum release of 70 cfs was used.  It was 
agreed with CDFW and USACE that this release would be adequate to sustain current and 
future operations of the hatchery (SCWA, September, 2014). 

3.5.5 Hydroelectric Power Generation 
Models were developed to simulate power generation for CVD and WSD.  Daily power 
generation in Megawatts-hours per day (MW-hr/day) was simulated using estimates of 
generator power production capacity and turbine efficiency curves.  The models also 
incorporated known or estimated power plant constraints such maximum and minimum power 
generation flows, penstock tailwater elevations and turbine headloss coefficients. These models 
are described further in Sections 3.5.5.1 and 3.5.5.2 below. 

3.5.5.1 Lake Mendocino 
Hydroelectric power generation for the CVD power plant was estimated using a model that 
incorporates simulated storage and reservoir releases from the RR ResSim model.  The model 
assumes that no flow can be bypassed to the power plant when: 1) CVD releases are 22 cfs or 
less (USACE, 1986), 2) CVD releases are greater than 1,500 cfs (Bond, June 10, 2016), or 3) 
reservoir water surface elevation (WSE) is greater than 755 feet (USACE, 1986).  Minimum and 
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maximum releases through each turbine/generator unit varies with elevation and is provided in 
Table 3-23 (USACE, 1986).   

Table 3-23. Turbine/generator maximum flow constraints. 

  Unit Flow Constraints (cfs) 
Reservoir                           1 MW Unit 2.5 MW Unit 
WSE (feet)   

<= 746 110 272 
> 746 116 282 

 

Power production in megawatt hours per day (MW-h/day) is simulated for each turbine/ 
generator unit (a 1 MW unit and a 2.5 MW unit) using the following equation: 

Power = Pg x Cp x 24/1,000 

Where: 

Pg = generator power capacity 
Cp = turbine efficiency 

Generator capacity is estimated through the interpolation of power curves that have been 
estimated for each generator unit, which are rated for multiple levels of flow and net head as 
provided in Tables Table 3-24 and Table 3-25 (Grandi, Mel pers. comm. June 28, 2016).   

Table 3-24. 1-MW generator power capacity (kW-h) for different flow rates and net head. 
CVD Power (kW) for 1  MW Unit 

  Net Head (feet) 
Flow (cfs) 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 

25 50 100 150 200 200 225 230 240 260 260 260 260 260 260 260 
40 100 150 200 250 250 275 280 290 310 310 310 310 310 310 310 
50 150 200 250 300 325 350 375 390 410 430 440 450 460 490 500 
60 240 290 340 390 410 430 460 490 510 530 550 570 590 610 630 
70 320 370 420 470 500 520 550 590 610 640 660 690 710 730 750 
80 400 450 500 550 580 610 640 690 710 745 770 800 830 860 880 
90 470 520 570 620 650 700 740 780 810 850 880 910 950 980 1010 

100 530 580 630 680 725 775 820 860 905 950 980 1020 1050 1100 1130 
110 550 600 650 700 770 830 880 940 970 1020 1060 1110 1150 1205 1240 
120 600 650 700 750 800 870 930 1000 1040 1090 1140 1190 1240 1280 1330 
130 520 570 620 670 720 790 850 920 960 1010 1060 1110 1160 1350 1420 
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Table 3-25. 2.5-MW generator power capacity (kW-h) for different flow rates and net head. 

CVD Power (kW) for 2.5  MW Unit 
  Net Head (feet) 

Flow (cfs) 80 85 90 95 100 105 110 115 120 125 130 135 140 
100 570 610 650 680 740 800 860 910 960 1000 1040 1090 1090 
120 650 690 730 760 820 880 940 990 1040 1080 1120 1170 1170 
140 810 850 890 920 990 1030 1090 1140 1190 1230 1270 1320 1320 
160 960 1000 1040 1070 1140 1200 1260 1320 1390 1450 1500 1550 1550 
180 1120 1160 1200 1230 1300 1370 1450 1520 1590 1670 1710 1790 1790 
200 1290 1330 1370 1400 1470 1550 1640 1710 1800 1880 1960 2010 2010 
220 1450 1490 1530 1560 1650 1730 1830 1900 2000 2090 2180 2250 2250 
240 1610 1650 1690 1720 1840 1910 2020 2110 2210 2300 2400 2500 2500 
260 1710 1750 1790 1820 1950 2060 2180 2270 2390 2495 2595 2680 2680 
280 1840 1880 1920 1950 2070 2190 2310 2440 2520 2700 2760 2860 2860 
300 1910 1950 1990 2020 2180 2300 2420 2550 2680 2800 2900 3000 3000 
 

Turbine efficiency is estimated through the interpolation of turbine efficiency curves for each 
turbine as provided in Table 3-26 (Mead and Hunt, June 2005). 

Table 3-26. Turbine efficiency (%) of 1-MW and 2.5-MW turbine/generator units. 

  Efficiency (%) 
Net Head (feet)* 1 MW Unit 2.5 MW Unit 

146 82 84 
140 83 85 
130 84 86 
125 84 86 
120 84 86 
110 84 86 
100 83 86 

90 82 85 
80 80 80 
70 75 75 
63 67 70 

 
Net head is calculated from the following equation: 

Net Head = Reservoir WSE – Penstock Tailwater Elevation – Turbine Head Loss 
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Elevation for the 1 MW penstock was assumed to be 620.5 feet and 622.5 for the 2.5 MW 
(USACE, 2004, January). The head loss from the turbine is estimated with the following 
equation: 

hL = K x q2 

Where: 

hL = head loss 
K = head loss coefficient 
q = turbine flow (cfs)  

The head loss coefficient for the 1 MW unit was assumed to be 3x10-4 and for the 2.5 MW unit 
was assumed to be 9x10-7.     

3.5.5.2 Lake Sonoma 
Hydroelectric power generation for WSD was estimated with a model using methods developed 
by the Water Agency in 1996 (SCWA, 1996) that incorporates simulated storage and reservoir 
release results from RR ResSim.  The maximum turbine flow was assumed to be 140 cfs.  The 
model uses to following function to estimate power generation: 

Power = (Nt x Ng x q x h/11.8) x 24/1000 

Where: 

Power is in kilowatt hours per day 
Nt = turbine efficiency 
Ng = generator efficiency 
h = static head – head loss (feet) 
q = turbine flow (cfs)  

Headloss was calculated using the following equation: 

hL = K x q2 

Where: 

hL = head loss 
K = head loss coefficient 
q = turbine flow (cfs)  

Head loss coefficients were estimated using data which was collected during the testing of inlet 
works to the turbine after the turbine was installed.  Head loss coefficients used in the model are 
summarized in Table 3-27. 
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Table 3-27. Turbine/generator head loss coefficient. 

Water Surface Head Loss 
Elevation Coefficient 

 (feet) (x10^-4) 

< 395 2.06 
>= 395 & < 435 2.61 

>= 435 2.18 
 

Net head was calculated by subtracting the elevation of the penstock tailwater (221.5 feet) and 
the estimated head loss from the lake water surface elevation.  Lake water surface elevation 
interpolated from reservoir hypsometry. 

Turbine efficiency is a function of turbine flow and net head.  Turbine efficiencies were 
interpolated using the values from Table 3-28 which were taken from the manufacturer’s 
performance curves. 

Table 3-28. Turbine efficiency (%) for different flow rates and net head. 

 

  

Turbine Flow
(cfs) 140 160 180 200 220 240 260

60 66.6% 69.5% 72.0% 72.0% 72.4% 72.0% 71.0%
70 75.8% 78.0% 78.4% 77.8% 76.6% 76.2% 75.7%
80 78.8% 81.8% 82.2% 81.6% 80.8% 79.6% 79.0%
90 80.7% 88.4% 84.5% 83.8% 83.0% 82.2% 81.5%

100 82.6% 84.9% 86.0% 85.7% 84.8% 84.0% 83.1%
110 84.4% 86.4% 86.6% 87.6% 86.6% 85.6% 84.7%
120 86.0% 88.2% 89.0% 89.3% 88.3% 87.0% 86.0%
130 87.5% 89.8% 90.5% 90.8% 90.1% 88.6% 87.5%
140 88.5% 91.4% 91.9% 92.2% 91.7% 90.2% 88.9%
150 88.8% 92.0% 92.8% 93.0% 92.7% 91.5% 90.0%
160 87.0% 91.4% 93.0% 93.4% 93.0% 92.4% 90.8%
170 0.0% 87.0% 91.7% 92.6% 92.8% 92.5% 91.0%
180 0.0% 0.0% 89.6% 91.2% 91.9% 91.8% 91.0%
190 0.0% 0.0% 0.0% 89.5% 90.4% 90.8% 90.6%

Net head (feet)
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3.6 River Stage 
River stage was estimated for the Hopland, Cloverdale, Healdsburg, Hacienda and the Dry 
Creek Geyserville model junctions.  River stage was interpolated from simulated daily average 
flows from the RR ResSim model using rating curves obtained from the USGS.  The rating 
curves were collected from the USGS website in June, 2016 (USGS, 2016).  The rating curves 
(stage versus storage) used to estimate stage are provided in Figure 3-26. 

 
Figure 3-26. Stage versus flow rating curves for stream flow gages on the Russian River and Dry 
Creek. 

 

3.7 RR ResSim Model Verification 
To assess model accuracy, a historical verification model scenario was developed. The period 
of analysis for the historical simulation is from 2000 to 2013.  The primary purpose of this 
historical simulation is to demonstrate that the primary model assumptions, such as the 
unimpaired flows and the estimated reach losses, accurately simulate observed conditions in 
the Russian River System during water supply operations of the reservoirs. Development of the 
datasets for the historical simulation scenario are described below. 
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3.7.1 Verification Simulation Setup 

3.7.1.1 PVP Operations 
The modeled PVP diversions described above in Section 3.1.2 are designed to simulate 
Existing Conditions, post-2007 operations of the PVP.  This dataset was not used for the 
verification simulation, because it would not accurately simulate 2000 to 2006 operations. For 
this reason, observed PVP imports were used for the 2000 to 2013 simulation period. 

3.7.1.2 Unimpaired Flows 
The unimpaired flow dataset developed by the USGS was used for verification simulation.  This 
dataset is discussed in Section 3.1.1. 

3.7.1.3 System Losses 
With the exception of Water Agency diversions, the system reach losses used for the 
verification simulation were the Existing Conditions losses discussed in Section 3.2.  Wet and 
dry year patterns were applied based on the results of the loss year type analysis discussed in 
Section 3.2.5.  Observed metered diversions from 2000 to 2013 were used for Water Agency 
diversions. 

3.7.1.4 Lake Mendocino Guide Curve 
In spring of 2007, at the request of the Water Agency, the USACE began operating to an 
alternative Guide Curve schedule.  This alternative schedule is the Guide Curve currently used 
for reservoir operations and is further discussed in Section 3-30.  Prior to 2008, the maximum 
conservation storage was 86,400 acre-feet by March 30.  To account for this change, the 
verification simulation uses the pre-2007 guide curve for the simulation period from 2000 to 
2006 and the currently used guide curve from 2007 to 2013. 

Review of historical storage of Lake Mendocino for the verification scenario simulation period 
shows that periodically the USACE allowed for water to be stored in the lake above the guide 
curve to improve water supply capture. RR ResSim does not allow for encroachment of storage 
beyond the top of the water supply pool except for short periods during simulated flood 
operations.  To account for this observed historical practice where the USACE has allowed for 
water to be stored beyond the top of the water supply pool, for the verification model simulation, 
the model guide curve was modified to allow for conservation storage above the top of the water 
supply pool to match observed historical operations. 

3.7.1.5 Minimum Instream Flow Requirements 
Historical water supply operations of the Russian River System from 2000 to 2013 have varied 
due to changes in regulatory compliance such as temporary emergency actions taken for 
conservation of water supply and/or changes in minimum flows to comply with the Biological 
Opinion. The Biological Opinion was issued in 2008 and before this the Water Agency operated 
Lake Mendocino consistent with the requirements of the Water Agency’s water right permits. 
Additionally, for a number of years within the verification simulation period Temporary Urgency 
Change Orders were issued by the State Water Resources Control Board to reduce minimum 
instream flows to conserve storage in Lake Mendocino in response to drought conditions. For 
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these reasons, actual historical minimum instream flow requirements were used for the 
verification simulation in place of the baseline conditions in the Fish Flow Project EIR. 

The model alternatives for the Fish Flow Project EIR assume a constant minimum instream flow 
compliance buffer for each reach of the river, as discussed in Section 3.5.3.3. This assumption 
is consistent with present day water supply operations where operators frequently make 
changes to releases from Lake Mendocino in an effort to minimize the buffer. Review of 
historical operations shows that the compliance buffer has varied considerably, especially prior 
to water year 2007, before full implementation of the 2004 PVP license amendment. In certain 
years, such as 2004, flows were managed at rates well above the minimum instream flow 
requirements likely due to sufficient storage levels in the Lake Mendocino and Lake Sonoma 
and high levels of imports from the PVP. To account for this variability in historic water supply 
operations, minimum instream flow buffers were adjusted to better approximate observed 
historic buffers for the verification simulation. 

3.7.2 Verification Simulation Results 
Results of the verification simulation were compared to observed conditions for reservoir 
storage levels and flow conditions at select model junctions downstream of the reservoirs for the 
years 2000 to 2013.  Modeled flows were compared to observed flows for the period of June 
through September of each year.  This period was selected because it was identified as the 
rearing season for steelhead in the Russian River Biological Opinion.  Results of the verification 
simulation are provided in the sections below. 

3.7.2.1 Lake Mendocino 
Results of simulated Lake Mendocino storage from the verification simulation were compared to 
observed storage from 2000 to 2013, as shown in Figure 3-27. Simulated storage levels 
correlate very well with observed storage levels, however, water years 2009 and 2012 showed 
higher peak modeled storage than observed storage. The higher storage in these years result 
from an overestimation of modeled unimpaired flows into Lake Mendocino. The unimpaired 
flows developed by the USGS were calibrated to observed USGS gage data, which may be 
inaccurate for high flows for those years. This can potentially lead to less accurate unimpaired 
flows and result in minor differences between modeled and observed storage. In order to 
assess accuracy of the model for simulating storage during water supply operations both the 
modeled and the observed storage levels were filtered to reduce the dataset for periods when 
storage falls below the top of the water supply pool.  A scatter plot of the filtered modeled 
storage versus filtered observed storage is provided in Figure 3-28.  These results show a least-
squares linear regression fit of approximately 1.00 to 1 correlation and a R2 of 0.97. 
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Figure 3-27. Hydrograph of Lake Mendocino storage 2000 to 2013 for observed conditions and 
simulated scenario results. 

 
Figure 3-28. Scatter plot of Lake Mendocino storage 2000 to 2013 for verification scenario results 
versus observed conditions. 
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3.7.2.2 Lake Sonoma 
Results of simulated Lake Sonoma storage from the verification simulation were compared to 
observed storage from 2000 to 2013, as shown in Figure 3-29. Hydrograph of Lake Sonoma 
storage 2000-2013 for observed conditions and simulated scenario results.. Simulated storage 
levels correlate very well with observed storage levels, however, water year 2009 shows a 
higher peak modeled storage than observed storage. The higher storage 2009 result from an 
overestimation of modeled unimpaired flows into Lake Sonoma. The unimpaired flows 
developed by the USGS were calibrated to observed USGS gage data, which may be 
inaccurate for high flow periods. This can potentially lead to less accurate unimpaired flows and 
result in minor differences between modeled and observed storage. In order to assess accuracy 
of the model for simulating storage during water supply operations both the modeled and the 
observed storage levels were filtered to reduce the dataset for periods when storage falls below 
the top of the water supply pool.  A scatter plot of the filtered modeled storage versus filtered 
observed storage is provided in Figure 3-30. Scatter plot of Lake Sonoma storage 2000 to 2013 
for verification scenario results versus observed conditions.  These results show a least-squares 
linear regression fit of approximately 1.02 to 1 correlation and a R2 of 0.93. 

 

 
Figure 3-29. Hydrograph of Lake Sonoma storage 2000-2013 for observed conditions and 
simulated scenario results. 
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Figure 3-30. Scatter plot of Lake Sonoma storage 2000 to 2013 for verification scenario results 
versus observed conditions. 

3.7.2.3 Hopland Junction 
Results of the simulated flows at the Hopland model junction from the verification simulation 
were compared to observed flows at the Hopland gage for the period June to September each 
year from 2000 to 2013.  A scatter plot of simulated flows versus observed flows is provided in 
Figure 3-31.  These results show a least-squares linear regression fit of approximately 1.03 to 1 
correlation and a R2 of 0.85.  A percentile plot of June to September simulated and observed 
flows is provided in Figure 3-32.  These results show that the distribution of the simulated flows 
matches closely with the observed flows with the simulated flows slightly biased above the 
observed flows from 0 to 80 percentile range.  
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Figure 3-31. Scatter plot of Hopland gage flow 2000 to 2013 for verification scenario results versus 
observed conditions. 

 
Figure 3-32. Percent exceedance of Hopland gage flow 2000 to 2013 for verification scenario 
results and observed conditions. 
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3.7.2.4 Cloverdale Junction 
Results of the simulated flows at the Cloverdale model junction were compared to observed 
flows at the Cloverdale gage for the period June to September each year from 2000 to 2013.  A 
scatter plot of simulated flows versus observed flows is provided in Figure 3-33.  These results 
show a least-squares linear regression fit of approximately 1.01 to 1 correlation and a R2 of 
0.89.  A percentile exceedance plot of June to September simulated flows and observed flows is 
provided in Figure 3-34.  These results show that the distribution of the simulated flows matches 
very closely with the observed flows.   

 

 
Figure 3-33. Scatter plot of Cloverdale gage flow 2000 to 2013 for verification scenario results 
versus observed conditions. 
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Figure 3-34. Percent exceedance of Cloverdale gage flow 2000 to 2013 for verification scenario 
results and observed conditions. 

3.7.2.5 Healdsburg Junction 
Results of the simulated flows at the Healdsburg model junction were compared to observed 
flows at the Healdsburg gage for the period June to September each year from 2000 to 2013.  A 
scatter plot of simulated flows versus observed flows is provided in Figure 3-35.  These results 
show a least-squares linear regression fit of approximately 0.95 to 1 correlation and a R2 of 
0.76.  A percentile plot of June to September simulated flows and observed flows is provided in 
Figure 3-36.  These results show that the distribution of the simulated flows matches closely 
with the observed flows. 
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Figure 3-35. Scatter plot of Healdsburg gage flow 2000 to 2013 for verification scenario results and 
observed conditions. 

 
Figure 3-36. Percent exceedance of Healdsburg gage flow 2000 to 2013 for verification scenario 
results and observed conditions. 
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3.7.2.6 Dry Creek Junction 
Results of the simulated flows at the Dry Creek model junction were compared to observed 
flows at the Dry Creek Mouth gage for the period June to September each year from 2000 to 
2013.  A scatter plot of simulated flows versus observed flows is provided in Figure 3-37.  These 
results show a least-squares linear regression fit of approximately 1.01 to 1 correlation and a R2 
of 0.21.  These results indicate that there is not a good agreement of the simulated flows to the 
daily observed flows.  Minimum flow compliance for the Hacienda Gage is met through releases 
from Lake Sonoma, and for the period of comparison (June through September) the compliance 
point for minimum instream flows is usually at the Hacienda Gage.  Therefore, much of the flow 
variability at the Dry Creek Mouth gage is driven by losses in the Dry Creek reach and the 
Lower Russian River.  Because the model incorporates simplified patterns of loss the simulated 
flows at the Dry Creek junction are mostly a function of these modeled loss patterns as opposed 
to the actual observed losses for the period analyzed. 

A percentile plot of June to September simulated flows and observed flows is provided in Figure 
3-38.  These results show that the distribution of the simulated flows matches very closely with 
the observed flows.  So while, as shown above, the daily simulated flows do not well match with 
observed flows for this model junction due to simplification of system losses, the distribution of 
flows matches very closely to observed flows, and is therefore a good representation of flows at 
this model junction. 

 
Figure 3-37. Scatter plot of Dry Creek gage flow 2000 to 2013 for verification scenario results and 
observed conditions. 
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Figure 3-38. Percent exceedance of Dry Creek gage flow 2000 to 2013 for verification scenario 
results and observed conditions. 

3.7.2.7 Hacienda Junction 
Results of the simulated flows at the Hacienda model junction were compared to observed flows 
at the Hacienda Gage for the period June to September each year from 2000 to 2013.  A scatter 
plot of simulated flows versus observed flows is provided in Figure 3-39.  These results show a 
least-squares linear regression fit of approximately 0.85 to 1 correlation and a R2 of 0.66.  A 
percentile plot of June to September simulated flows and observed flows is provided in Figure 
3-40.  These results show that the distribution of the simulated flows matches closely with the 
observed flows.  
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Figure 3-39. Scatter plot of Hacienda gage flow 2000 to 2013 for verification scenario results and 
observed conditions. 

 
Figure 3-40. Percent exceedance of Hacienda gage flow 2000 to 2013 for verification scenario 
results and observed conditions.
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4 Russian River Water Quality Model 
Water Quality conditions of the Russian River System are simulated with the Russian River 
HEC5Q (RR HEC5Q) model.  RR HEC5Q uses the USACE HEC-5Q model to simulate water 
quality conditions.  This model was originally developed by RMA in 2001, and RMA has 
completed updates and improvements to the model over time to support Water Agency needs.  
Documentation on the development of this model is provided in the 2016 RMA report, “HEC-5Q 
Russian River Basin Model Demonstration” (RMA, 2016).  

RR HEC5Q model was used to simulate of water temperature in degrees Fahrenheit (deg F) 
and dissolved oxygen in milligrams per liter (mg/L).  These results were used to support the 
environmental impact analysis of the Fish Flow Project EIR to evaluate potential changes in 
habitat as a result of changes in system management.  
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5 Model Results 
Results have been prepared for 8 model scenarios evaluated in the Fish Flow EIR.  Four of 
these model scenarios include different combinations of minimum instream flows and/or Water 
Agency demand and are evaluated in the environmental impact analysis included in the EIR.  
These scenarios include: 

1. The Baseline Conditions model scenario incorporates the minimum instream flow 
requirements defined in the Water Agency’s water right permits and Baseline Condition 
Water Agency demand of 55,200 acre-feet per year as discussed in Section 3.2.1.1; 

2. The No Project 1 Alternative model scenario incorporates the minimum instream flow 
requirements defined in the Water Agency’s water right permits and full Water Agency 
water right demand of 75,000 acre-feet per year as discussed in Section 3.2.1.1; 

3. The No Project 2 Alternative model scenario incorporates the temporary changes to 
minimum instream flows recommended in the Russian River Biological Opinion as 
discussed in Section 2.2.2 and full Water Agency water right demand of 75,000 acre-feet 
per year as discussed in Section 3.2.1.1; and 

4. The Proposed Project model scenario incorporates the proposed hydrologic index, 
Russian River Hydrologic Index, as discussed in Section 2.2.3 and Section 3.5.3.1, the 
preferred minimum instream flows of the Fish Flow Project EIR and full Water Agency 
water right demand of 75,000 acre-feet per year as discussed in Section 3.2.1.1. 

These scenarios are further discussed in the Fish Flow Project EIR.  Model results of these 
scenarios have been prepared in 3 reports which are included as Attachments 1-3.  Each report 
provides numerous plots at multiple model junctions along the Russian River and Dry Creek.  
Each report shows results of a Fish Flow Project EIR alternative as well as results of the 
Baseline Condition for direct comparison. 

Additional scenarios were developed to support the Cumulative Impact Analysis of the Fish 
Flow Project EIR.  The Cumulative Impact Analysis is intended to evaluate the cumulative 
impact of the change in the environment which results from the incremental impact of the 
Proposed Project when added to other closely related past, present, and reasonably 
foreseeable probable future projects.  Four cumulative scenarios were modeled and analyzed 
which include: 

1. The Cumulative 1 model scenario incorporates a modified condition where no diversions 
are made through the PVP; all other assumptions are consistent with the Proposed 
Project scenario; 

2. The Cumulative 2 model scenario incorporates an increased demand for the City of 
Ukiah in the Hopland model reach as discussed in Section 3.2.1.2 and projected 2040 
storage capacity for Lake Pillsbury, Lake Mendocino and Lake Sonoma as discussed in 
Sections 3.1.2.6 and 1.1.1; all other assumptions are consistent with the Proposed 
Project scenario;  



 

5-2 
 

3. The Cumulative 3 model scenario incorporates an increased Water Agency demand 
projected for the year 2040 as analyzed in the 2015 UWMP as discussed in Section 
3.2.1.1 and projected 2040 storage capacity for Lake Pillsbury, Lake Mendocino and 
Lake Sonoma as discussed in Sections 3.1.2.6 and 1.1.1; all other assumptions are 
consistent with the Proposed Project scenario; and 

4. The Cumulative 4 model scenario incorporates all of the changed conditions of 
Cumulative 1 to 3 into a single scenario. 

Table 5-1 provides a summary of the model scenarios evaluated for the Fish Flow Project EIR.  
Table 5-1 includes fields summarizing model assumptions which were modified to generate the 
scenarios.  Table cells also include Section references of this report for further information 
regarding the development of the model assumptions. 
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Table 5-1. Summary of model scenario assumptions including report Section references for further discussion of model assumptions. 
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The Cumulative Impact Analysis scenarios are discussed further in Chapter 5 of the Fish Flow 
Project EIR.  Model results for each of the 4 Cumulative Impact Analysis scenarios have been 
prepared in 4 reports included as Attachments 4-7.  Each report also includes model results of 
the Proposed Project to allow comparison of potential for cumulatively considerable impacts. 

The reports in Attachments 1-7 present results for 16 points along the Russian River and Dry 
Creek.  These points are listed in Table 5-2 including Russian River ResSim model junction 
names for the report points and the parameters presented for each point. 
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Table 5-2. Modeling report points of analysis. 

              
Dissolve

d 

Modeling Report RR ResSim Storage 
Flo
w 

Stag
e Power 

Temperatur
e Oxygen 

Location Name Junction 
(acre-
feet) (cfs) 

(feet
) 

(kW-
h/day) (deg F) (mg/L) 

Lake Mendocino Lake Mendocino X       X X 
Coyote Valley Dam Outlet Lake Mendocino Outlet   X   X X X 
Forks East - West Jct   X     X X 
2 Miles Downstream of Forks           X X 
4 Miles Downstream of Forks           X X 
Hopland Gage Hopland   X X   X X 
Cloverdale Gage Cloverdale   X X   X X 
Geyserville Gage           X X 
Healdsburg Gage Healdsburg   X X   X X 
Russian River at Dry Creek 

Dry Creek - Russian River 
Jct   X     X X 

Hacienda Gage Hacienda   X X   X X 
Lake Sonoma Lake Sonoma X       X X 
Warm Springs Dam Outlet Lake Sonoma Outlet   X   X X X 
Dry Creek at Geyserville Gage Dry Creek Geyserville   X X   X X 
Dry Creek at Lambert Bridge 
Gage           X X 
Dry Creek Mouth Gage Dry Creek Mouth   X     X X 
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Attachment 1: Model Results, No Project 1 Scenario



FISH FLOWS EIR 
RR ResSim Modeling Results
Summary Report

Baseline and No Project 1 Minimum Flows
Max Water Right Demand: 75K AF

PLOT LEGEND Baseline NoProject1
Alt Name 225516Bs60 227516Bs60

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2001
LS Storage Curve 1984 1984

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss

RRC Demand
RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

3,623 5,639
2015 2035
Baseline, Average 2009-2014, Steve Grinnell Max Water Right Demand

SCWA Demand RR System Losses POR 10011909 
to 12312013 v06302015.dss

SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

51,588 69,361
2015 2035
Baseline, Average 2009-2014, Steve Grinnell Max Water Right Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 150217_V25_E5_Sed2006_RPA-TS_150max

2006 2006
150 150

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Hydrologic Index D1610 D1610
Cum Lake Pillsbury Inflow Cum Lake Pillsbury Inflow

Min Flows UR D1610 D1610
Decision 1610 Decision 1610

Min Flows LR D1610 D1610
Decision 1610 Decision 1610

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

RRC Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year

LP Storage Curve
PVP Max Diversion

8/10/2016
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Attachment 2: Model Results, No Project 2 Scenario



FISH FLOWS EIR 
RR ResSim Modeling Results Summary Report

Baseline and No Project 2 Min Flows
Max Water Right Demand: 75K AF

PLOT LEGEND Baseline NoProject2
Alt Name 225516Bs60 227516TU60

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2001
LS Storage Curve 1984 1984

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss

RRC Demand
RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

3,623 5,639
2015 2035
Baseline, Average 2009-2014, Steve Grinnell Max Water Right Demand

SCWA Demand RR System Losses POR 10011909 
to 12312013 v06302015.dss

SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

51,588 69,361
2015 2035
Baseline, Average 2009-2014, Steve Grinnell Max Water Right Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 150217_V25_E5_Sed2006_RPA-TS_150max

2006 2006
150 150

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Hydrologic Index D1610 D1610
Cum Lake Pillsbury Inflow Cum Lake Pillsbury Inflow

Min Flows UR D1610 TUCP
Decision 1610 BO Interim Flow Changes

Min Flows LR D1610 TUCP
Decision 1610 BO Interim Flow Change

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

RRC Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year

LP Storage Curve
PVP Max Diversion

8/10/2016
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Attachment 3: Proposed Project Scenario



FISH FLOWS EIR 
RR ResSim Modeling Results Summary Report

D1610 Hydrologic Index and Proposed Hydrologic Index
Baseline and 5-Sched Flow18 Min Flows
Max Water Right Demand: 75K AF

PLOT LEGEND Baseline ProposedProject
Alt Name 225516Bs60 2275i61860

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2001
LS Storage Curve 1984 1984

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss

RRC Demand
RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

3,623 5,639
2015 2035
Baseline, Average 2009-2014, Steve Grinnell Max Water Right Demand

SCWA Demand RR System Losses POR 10011909 
to 12312013 v06302015.dss

SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

51,588 69,361
2015 2035
Baseline, Average 2009-2014, Steve Grinnell Max Water Right Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 150217_V25_E5_Sed2006_RPA-TS_150max

2006 2006
150 150

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Hydrologic Index D1610 HI6

Cum Lake Pillsbury Inflow
Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Min Flows UR D1610 SCWA6

Decision 1610
Flows derived from sensitivity 
analysis

Min Flows LR D1610 LR6

Decision 1610
Flows derived from sensitivity 
analysis

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

RRC Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year

LP Storage Curve
PVP Max Diversion

8/10/2016
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Attachment 4: Model Results, Cumulative 1 Scenario



FISH FLOWS EIR
RR ResSim Modeling Results Summary Report

Cumulative Analysis No PVP Imports
Proposed Hydrologic Index
5-Sched Flow18 Min Flows
Max Water Right Demand: 75K AF

PLOT LEGEND ProposedProject CumulativeScenario1
Alt Name 2275i61860 2275i61860

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2001
LS Storage Curve 1984 1984

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss

RRC Demand

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

5,639 5,639
2035 2035
Max Water Right Demand Max Water Right Demand

SCWA Demand SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

69,361 69,361
2035 2035
Max Water Right Demand Max Water Right Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 150217_V25_E5_Sed2006_RPA-TS_0max

2006 2006
150 0

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

0 Pvp Flows

Hydrologic Index HI6 HI6
Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Min Flows UR SCWA6 SCWA6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

Min Flows LR LR6 LR6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

LP Storage Curve
PVP Max Diversion

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

RRC Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year
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Attachment 5: Model Results, Cumulative 2 Scenario



FISH FLOWS EIR
RR ResSim Modeling Results Summary Report

Cumulative Analysis City of Ukiah EIR
Proposed Hydrologic Index
5-Sched Flow18 Min Flows
Max Water Right Demand: 75K AF

PLOT LEGEND ProposedProject CumulativeScenario2
Alt Name 2275i61860 2275i61860

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2040
LS Storage Curve 1984 2040

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss
RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss; 
HoplandLosses_UkiahEIR_POR_160
602.dss

RRC Demand

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss

5,639 5,639
2035 2035
Max Water Right Demand Max Water Right Demand

SCWA Demand SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss

69,361 69,361
2035 2035
Max Water Right Demand Max Water Right Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 160316_1910-2014_V25_E5_Sed2006-

2045_RPA-TS_150max: 2040

2006 2040
150 150

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Average operating conditions 10/1/2006 to 
12/31/2014; Projected PVP diversions

Hydrologic Index HI6 HI6
Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Min Flows UR SCWA6 SCWA6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

Min Flows LR LR6 LR6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

LP Storage Curve
PVP Max Diversion

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

RRC Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year

8/10/2016
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Attachment 6: Model Results, Cumulative 3 Scenario



FISH FLOWS EIR 
RR ResSim Modeling Results Summary Report

Cumulative Analysis 2015 UWMP
Proposed Hydrologic Index
5-Sched Flow18 Min Flows
Max Water Right Demand: 75K AF

PLOT LEGEND ProposedProject CumulativeScenario3
Alt Name 2275i61860 2275i61860

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2040
LS Storage Curve 1984 2040

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss

RRC Demand

RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss UWMP_2016_Datasets.dss
5,639 3,935
2035 2040
Max Water Right Demand UWMP 2040 Demand

SCWA Demand SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss UWMP_2016_Datasets.dss
69,361 71,871
2035 2040
Max Water Right Demand UWMP 2040 Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 160316_1910-2014_V25_E5_Sed2006-

2045_RPA-TS_150max: 2040

2006 2040
150 150

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

Average operating conditions 10/1/2006 to 
12/31/2014; Projected PVP diversions

Hydrologic Index HI6 HI6
Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Min Flows UR SCWA6 SCWA6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

Min Flows LR LR6 LR6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

LP Storage Curve
PVP Max Diversion

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

RRC Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year

8/10/2016
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Attachment 7: Model Results, Cumulative 4 Scenario 

 



FISH FLOWS EIR 
RR ResSim Modeling Results Summary Report

Cumulative Analysis No PVP Imports, City of Ukiah EIR, and 2015 UWMP
Proposed Hydrologic Index
5-Sched Flow18 Min Flows
Max Water Right Demand: 75K AF

PLOT LEGEND ProposedProject CumulativeScenario4
Alt Name 2275i61860 2275i61860

Sim Begin Date 2/1/1910 2/1/1910
Sim End Date 12/31/2013 12/31/2013

ResSim Network Base v2.2 Base v2.2
LM Storage Curve 2001 2040
LS Storage Curve 1984 2040

WSD Hatchery Flow (cfs) 70 70
Local Flow USGS6.0 USGS6.0

Distributed Loss
RR System Losses POR 10011909 
to 12312013 v06302015.dss

RR System Losses POR 10011909 
to 12312013 v06302015.dss; 
HoplandLosses_UkiahEIR_POR_160
602.dss

Windsor Demand
RR System Losses POR 10011909 
to 12312013 v06302015.dss, SCWA 
Windsor 75K POR 10011909 to 
12312013 v06302015.dss UWMP_2016_Datasets.dss
5,639 3,935
2035 2040
Max Water Right Demand UWMP 2040 Demand

SCWA Demand SCWA Windsor 75K POR 10011909 
to 12312013 v06302015.dss UWMP_2016_Datasets.dss
69,361 71,871
2035 2040
Max Water Right Demand UWMP 2040 Demand

PVP Simulation
150217_V25_E5_Sed2006_RPA-TS_150max 0 Pvp Flows

2006 2040
150 0

PVP Simulation Desc
Average operating conditions 10/1/2006 to 
12/31/2014; Incorporated observed diversions 
and LP storage post 10/1/2006

0 Pvp Flows

Hydrologic Index HI6 HI6
Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Cum LM Inflow Jan-Sep + LM Stor 
Cond Jun-De

Min Flows UR SCWA6 SCWA6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

Min Flows LR LR6 LR6
Flows derived from sensitivity 
analysis

Flows derived from sensitivity 
analysis

LP Storage Curve
PVP Max Diversion

Index Desc

Min Flow Desc

Min Flow Desc

Demand Desc

Windsor Vol (Ac-ft/yr)
Demand Year

Demand Desc

SCWA Vol (Ac-ft/yr)
Demand Year

8/10/2016
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1 Introduction 
This report describes the proposed Russian River Hydrologic Index and its development. The 
Russian River Hydrologic Index is a component of the proposed project evaluated in the Fish 
Habitat Flows and Water Rights Project (Fish Flow Project) Environmental Impact Report (EIR) 
(SCWA, 2016).  The hydrologic index is a metric that is intended to represent hydrologic 
conditions for a given period and is used to set the minimum instream flow schedule (Flow 
Schedule) for the Russian River system.   

The State Water Resources Control Board’s (SWRCB) Decision 1610 approved a hydrologic 
index for the Russian River watershed in 1986.  The hydrologic index defined in Decision 1610 
is included as terms in the Water Agency’s water right permits and will be identified as the D610 
Hydrologic Index (D1610 Index). The D1610 Index is comprised of three schedules (Normal, 
Dry and Critical) and is based on cumulative inflow into Lake Pillsbury in the Eel River 
watershed.  There are three variations of the Normal water supply condition based on combined 
storage in Lake Pillsbury and Lake Mendocino on May 31.  These three variations of the Normal 
water supply condition determine the required minimum instream flows for the Upper Russian 
River from the confluence of the East Fork and the West Fork to the Russian River’s confluence 
with Dry Creek beginning on June 1.   

 

 
Figure 1-1. Cumulative Diversions to the Potter Valley Project in acre-feet. 
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On January 28, 2004, the Federal Energy Regulatory Commission (FERC) issued an Order 
amending Pacific Gas & Electric Company’s (PG&E) license for the PVP.  Terms in the 
amended license, which were not fully implemented until 2006, have resulted in significant 
reductions of water transferred from the Eel River into the East Fork Russian River.  When 
D1610 Index was developed and incorporated into the Water Agency’s water right permits, 
diversions from the Eel River through Pacific Gas and Electric Company’s (PG&E) Potter Valley 
Project (PVP) averaged over 150,000 acre-feet annually (Figure 1-1).  Annual diversions of Eel 
River water through PVP now average around 67,000 acre-feet.  Figure 1-1 shows the average 
cumulative diversions through PVP by water year1 for three periods:  1922-1983; 1984-2006; 
and 2007-2015.  The observed reductions in diversions for the most recent period shown in 
Figure 1-1 has significantly impacted the water supply reliability of Lake Mendocino.  
Consequently, cumulative inflow into Lake Pillsbury, and therefore, the D1610 Index is no longer 
reflective of water supply conditions in the Upper Russian River.  The problem is well 
documented by the frequency the Water Agency has filed Temporary Urgency Change Petitions 
(TUCP) with SWRCB to preserve storage in Lake Mendocino by reducing minimum instream 
flow requirements set by to the D1610 Index that would have otherwise resulted in very low 
storage levels in Lake Mendocino.  Since FERC amended PG&E’s license for PVP, the Water 
Agency has filed TUCPs in 2007, 2009, 2013, 2014, and 2015 due to inadequate storage in 
Lake Mendocino to support releases to minimum instream flow requirement.

                                                 
1 Water year is defined as the 12-month period beginning on October 1 for any given year and end 
September 30 of the following year.  The water year designation is defined as calendar year in which it 
ends.  For example if water year 2016 began on October 1, 2015 and ends September 30, 2016. 
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2 Hydrologic Index Technical Advisory Group 
In 2011 the Water Agency convened a technical advisory group to aid in the development and 
evaluation of hydrologic index alternatives.  The group consisted of representatives from state 
and federal agencies and consultants to the Water Agency.  The involved federal agencies 
included: (1) National Oceanic and Atmospheric Administration (NOAA) National Weather 
Service; (2) NOAA Hydrometeorology Testbed; (3) United States Geological Survey (USGS); 
and (4) United States Army Corps of Engineers (USACE).  California State agencies included:  
(1) California Department of Water Resources; and (2) University of California at Berkeley.  
Consultants included Steve Grinnell and Alan Lily from Barkiewicz, Kronick and Shanahan, P.C.  
Staff from USACE Hydrologic Engineering Center (HEC) acted as the technical lead.  The 
technical advisory group met four times to review and provide input on the technical analysis 
being completed by HEC with support from the Water Agency.  The first technical advisory 
group meeting was held in January of 2011 and the final meeting was held in March of 2012.  
Based on discussions at the January 2011 meeting, the technical advisory group concurred that 
the D1610 Index no longer accurately reflected the water supply condition of the Russian River 
System and that a new index should be developed to replace it. 

During the technical advisory group process, HEC and the Water Agency analyzed a number of 
hydrologic index alternatives including: 

 Lake Mendocino Cumulative Inflow; 
 Lake Mendocino Storage; 
 Separate Hydrologic Indices; 

o Upper Russian River based on Lake Mendocino cumulative inflow 
o Lower Russian River based on Lake Sonoma storage 

 Water Balance Index that incorporated long-range flow forecast from the NOAA 
California Nevada River Forecast Center and a simple water balance model to forecast 
available water and set the hydrologic condition. 

In this study, HEC also investigated variations to other components of the hydrologic index, 
such as the frequency of evaluation (monthly, semi-monthly, and weekly) and the number of 
flow schedules.  Three schedules are used by the D1610 Index and additional schedules were 
reviewed to provide smaller incremental changes to the minimum instream flow requirements.  
HEC completed a report in 2012 that summarized their analysis and findings (HEC, 2012). 

Building off of the analysis completed by HEC and recommendations from the technical 
advisory group, the Water Agency completed further evaluation of hydrologic index alternatives.  
Results of this evaluation determined that a hydrologic index that incorporates Lake Mendocino 
inflow and storage provides significant improvements in water supply reliability while also 
providing stable flow regimes for reaches downstream of Lake Mendocino and Lake Sonoma.  
This led to the development of the Russian River Hydrologic Index that was incorporated into 
the Proposed Project of the Fish Flow Project EIR and described in further detail in this report.
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3 Overview of Russian River Hydrologic Index 
The proposed Russian River Hydrologic Index is comprised of five minimum instream flow 
schedules (Flow Schedule): Schedule 1, Schedule 2, Schedule 3, Schedule 4, and Schedule 5.  
Flow Schedule 1 being the wettest hydrology and Schedule 5 being the driest hydrology.  The 
Upper Russian River, Lower Russian River, and the Dry Creek reaches each have a set of five 
Flow Schedules. The schedules are determined based on Lake Mendocino Cumulative Inflow 
Condition (Inflow Condition) beginning October 1 and evaluated each month starting on January 
1 and continuing to October 1.  Beginning June 1, the Flow Schedule for the Upper Russian 
River would be determined by both the Inflow Condition and by the Lake Mendocino Storage 
Condition.  

On the first day of each month starting January 1, cumulative inflow into Lake Mendocino is 
evaluated monthly through October 1 for a total of ten condition evaluation dates each year to 
determine the Inflow Condition. Cumulative inflow into Lake Mendocino is calculated for each 
water year2 as the daily accumulation beginning on October 1 of the sum of the releases from 
Lake Mendocino, increases in storage in Lake Mendocino and evaporation from Lake 
Mendocino that occurred on that day. Under certain circumstances, the calculation of 
cumulative inflow shall be adjusted on the January 1, February 1 or March 1 evaluation dates.  
Such adjustments are made if the calculated cumulative inflow into Lake Mendocino exceeds a 
maximum cumulative inflow limit value (Cumulative Inflow Limit). If any such exceedance 
occurs, then cumulative inflow into Lake Mendocino for that date is set equal to the Cumulative 
Inflow Limit. The Cumulative Inflow Limit was developed to discount inflow that is not usable.  
For this report, usable inflow is defined as inflow that is stored for more than 30 days or 
released for beneficial use.  Inflow that is not usable is inflow that is stored in the reservoir for a 
short period, but due to flood control operations of Lake Mendocino is released downstream to 
maintain flood space in the reservoir.  Development of the Cumulative Inflow Limit is discussed 
in more detail in Section 4.3.2 below. 

Cumulative inflow is evaluated against a series of 5 thresholds to determine the Inflow Condition 
number (Condition 1 to Condition 5). For the Lower Russian River and Dry Creek reaches, the 
Inflow Condition number is used to set the Flow Schedule for all of the evaluation dates from 
January 1 to October 1.  For the Upper Russian River the Inflow Condition number is used to 
set the Flow Schedule for the evaluation dates from January 1 to May 1. 

On the first day of each month from June 1 through December 1, the Lake Mendocino Storage 
Condition (Storage Condition) will be determined by evaluating storage in Lake Mendocino 
against 4 storage condition thresholds to determine the Storage Condition number (Condition 1 
to Condition 5) .  The Upper Russian River Flow Schedule will be determined through an 
assessment of both the Inflow Condition and the Storage Condition.  The Flow Schedule for the 
Upper Russian River will be determined by the Storage Condition number, but can only be 
adjusted one schedule drier (higher in number) than the Inflow Condition number for the period 
of June through September.  From October through December the Storage Condition number 

                                                 
2 The water year begins on October1 and ends September 30. 
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can adjust the Flow Schedule more than one Flow Schedule drier than the Inflow Condition 
number.  The rate of adjustment of the Flow Schedule to be greater than the Inflow Condition 
can only occur one schedule per month during the period.  Development of the Lake Mendocino 
Storage Condition thresholds is discussed in more detail in Section 4.4 below. 

4 Hydrologic Index Development 
The Russian River Hydrologic Index was developed using the Water Agency’s Russian River 
Reservoir System Simulation (Russian River ResSim) model.  A description of the Russian 
River ResSim model may be found in the report, Russian River Hydrologic Modeling for the Fish 
Habitat Flow and Water Rights Project (Fish Flow Project Modeling Report), prepared by the 
Sonoma County Water Agency (SCWA, 2016).  The sub-sections below describe how each 
component of the hydrologic index were developed.   

The Russian River Hydrologic Index is incorporated with the proposed project of the Fish Flow 
Project EIR.  The proposed project also includes the preferred Flow Schedules analyzed in the 
Fish Flow Project EIR.  The Flow Schedules for the Proposed Project are summarized in Tables 
Table 4-1 to  

Table 4-3 for the Upper Russian River, Lower Russian River and Dry Creek.  The model 
assumptions used to simulate the proposed project (Proposed Project) scenario are described 
in the Fish Flow Project Modeling Report). 

Table 4-1. Proposed Project scenario Upper Russian River minimum instream flow requirements. 

  

Table 4-2. Proposed Project scenario Lower Russian River minimum instream flow requirements. 

 

Table 4-3. Proposed Project scenario Dry Creek minimum instream flow requirements. 

 

The design of the Inflow Condition and Storage Condition thresholds relies heavily on the 
assumptions and model simulation results of the Proposed Project scenario.  These 
assumptions were developed to simulate Proposed Project under existing hydrologic conditions 
of the Russian River System including current operational practices of the PVP, existing reach 
losses from consumptive use and natural causes not associated with Water Agency water 

Water Supply
Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

1 105 105 105 105 105 105 105 105 105 105 105 105 105
2 105 105 105 105 85 85 85 85 85 85 105 105 105
3 100 100 100 100 65 65 65 65 65 65 100 100 100
4 70 70 70 70 45 45 45 45 45 45 45 70 70
5 25 25 25 25 25 25 25 25 25 25 25 25 25

Upper Russian River Monthly Minimum Instream Flow Requirements (cfs)

Water Supply
Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

1 135 135 135 135 70 70 70 70 70 70 135 135 135
2 135 135 135 135 70 70 70 70 70 70 135 135 135
3 135 135 135 135 70 70 70 70 70 70 135 135 135
4 85 85 85 85 50 50 50 50 50 50 85 85 85
5 35 35 35 35 35 35 35 35 35 35 35 35 35

Lower Russian River Monthly Minimum Instream Flow Requirements (cfs)

Water Supply
Schedule Jan Feb Mar Apr May Jun Jul Aug Sep Oct 1-15 Oct 16-31 Nov Dec

1 75 75 75 75 50 50 50 50 50 50 105 105 105
2 75 75 75 75 50 50 50 50 50 50 105 105 105
3 75 75 75 50 50 50 50 50 50 50 75 75 75
4 75 75 75 50 50 50 50 50 50 50 75 75 75
5 75 75 75 50 50 50 50 50 50 50 75 75 75

Dry Creek Monthly Minimum Instream Flow Requirements (cfs)
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diversions, and existing storage capacity levels of the reservoirs.  The Proposed Project 
scenario assumes a Water Agency demand of 75,000 acre-feet per year. 

In following sub-sections and the model results presented in Section 0, the Proposed Project 
scenario is compared baseline conditions of the Fish Flow Project EIR, which incorporates the 
D1610 Index.  The model assumptions used to simulate baseline conditions (Baseline 
Conditions) scenario are described in the Fish Flow Project Modeling Report.  In summary, the 
Baseline Conditions scenario assumes the minimum instream flow requirements defined in the 
Water Agency’s water rights permits, which are summarized in Tables Table 4-4 to Table 4-6 for 
the Upper Russian River, Lower Russian River and Dry Creek.  The Baseline Conditions 
scenario also assumes a Water Agency demand of 55,200 acre-feet per year which is the 
average demand from 2009 to 2014. 

Table 4-4. Baseline Conditions scenario Upper Russian River minimum instream flow 
requirements. 

 

Table 4-5. Baseline Conditions scenario Lower Russian River minimum instream flow 
requirements. 

 

Table 4-6. Baseline Conditions scenario Dry Creek minimum instream flow requirements. 

 

 

4.1 Hydrologic Index Schedules and Evaluation Dates 
The Russian River Hydrologic Index uses 5 schedules of minimum instream flows, which differs 
from the D1610 Index, which uses 3-schedules of minimum instream flow requirements.  The 5-
schedule system allows for smaller incremental changes in minimum instream flows over the 3-
schedule system.  This results in the Russian River Hydrologic Index better matching minimum 
instream flow requirements to available water supply and helps reduce large changes in 
minimum instream flows, which could impact habitat and other beneficial uses.  

The Russian River Hydrologic Index was also designed to be more responsive to changes in 
hydrologic conditions than the D1610 Index by increasing the number of evaluation dates.  The 
D1610 Index evaluates cumulative inflow in Lake Pillsbury on the first of the month from 

Water Supply
Condition Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Normal 150 150 150 185 185 185 185 185 150 150 150 150
Normal-Dry Spring 1 150 150 150 150 150 150 150
Normal-Dry Spring 2 75 75 75
Normal-Dry Spring 3 75 75 75 75 75 75 75
Dry 75 75 75 75 75 75 75 75 75 75 75 75
Critical 25 25 25 25 25 25 25 25 25 25 25 25

Upper Russian River Monthy Minimum Instream Flow Requirements (cfs)

Water Supply
Condition Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Normal 125 125 125 125 125 125 125 125 125 125 125 125
Dry 85 85 85 85 85 85 85 85 85 85 85 85
Critical 35 35 35 35 35 35 35 35 35 35 35 35

Lower Russian River Monthy Minimum Instream Flow Requirements (cfs)

Water Supply
Condition Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Normal 75 75 75 75 80 80 80 80 80 80 105 105
Dry 75 75 75 25 25 25 25 25 25 25 75 75
Critical 75 75 75 25 25 25 25 25 25 25 75 75

Dry Creek Monthy Minimum Instream Flow Requirements (cfs)
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January 1 to June 1 for a total of 6 evaluation dates.  As described in Section 3, the proposed 
index evaluates the Inflow Condition on the first of the month from January 1 to October 1 for a 
total of 10 evaluation dates per year.  With the Mediterranean climate of Northern California, 
unimpaired flow hydrology is consistently low from June to October for most years, however, Eel 
River transfers through the PVP can vary during this period based on FERC license 
requirements, reductions in minimum instream flows due to low storage levels in Lake Pillsbury, 
or infrastructure maintenance.  The additional evaluation dates from July through October 
results in the proposed index being responsive to variability in Eel River transfers through the 
PVP. 

As described in Section 3, the Upper Russian River Flow Schedules are evaluated on the first of 
the month from January 1 to December 1 for a total of 12 evaluation dates. From January 1 to 
May1 Upper Russian River Flow Schedules are determined by Inflow Condition similar to the 
Lower Russian River and Dry Creek. From June 1 to December 1 Upper Russian River Flow 
Schedules are determined through an evaluation of the Storage Condition and the Inflow 
Condition.  The evaluation of Lake Mendocino storage from June 1 to October 1 allow for 
changes in Upper Russian River Flow Schedules to respond low storage levels resulting from 
high downstream demands which would not be reflected by the Inflow Condition.  The 
allowance for additional adjustments to Upper Russian River Flow Schedules through the 
evaluation of storage levels from November 1 to December 1 (as described in Section 3) 
enables the Russian River Hydrologic Index to respond to years with low fall and early winter 
rainfall.   

4.2 Hydrologic Index Development Criteria 
Two primary criteria were used in the development of the Russian River Hydrologic Index: 1) 
maximize the occurrence of instream flow conditions favored for salmonid habitat and other 
beneficial uses, and 2) reliably provide releases from Lake Mendocino and Lake Sonoma for a 1 
in 100 dry year scenario. 

4.2.1 Instream Flow Conditions 
A criteria for the development of the Inflow Condition thresholds and Storage Condition 
thresholds was to maximize the occurrence of Schedule 1 and minimize the occurrence of 
Schedule 5 Flow Schedules.  Schedule 1 flows are considered to provide the range of flows 
most favorable for salmonid rearing habitat in the dry season and spawning and migration 
habitat for the remainder of the year.  Schedule 5 flows are generally considered unfavorable for 
aquatic habitat and other beneficial uses and are designed to only occur during the most 
critically dry periods within the Russian River ResSim model simulation period. 

4.2.2 1 in 100 Dry Year Reliability 
The 1 in 100 dry year hydrology developed by Stephen Grinnell (Grinnell, 2016) was used in the 
modeling for the development of the Russian River Hydrologic Index.  The 1 in 100 dry year 
hydrology was developed as daily average unimpaired flows for the Russian River watershed 
from October 1 to September 30 for a single year.  The methodology for developing the 1 in 100 
dry year hydrology is further discussed in report, Sonoma County Water Agency Russian River 
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Operations Model: Synthetic 1 in 100 Year Inflow Development, prepared by Stephen Grinnell 
(Grinnell, 2016).  Model scenarios were developed that incorporated the 1 in 100 dry year 
hydrology to create a 15-month model simulation.  This was completed by taking flows from 
October 1 to December 31 of the 1 in 100 dry year hydrology and appending this to the end of 
the 12-month water year 1 in 100 dry year hydrology dataset, and creating a 15-month dataset 
that extends to the end of the calendar year.  This allowed for the evaluation of an entire water 
year (defined as October 1 of the previous year to September 30) plus the period in the fall/early 
winter (October 1 to December 31) when conditions can often be dry in the Russian River 
watershed, even in a wet year.  The 1 in 100 dry year hydrology was incorporated with the 
Proposed Project scenario of the Fish Project EIR to evaluate the Russian River Hydrologic 
Index and its ability to reliably release water from Lake Mendocino and Lake Sonoma under the 
1 in 100 dry year scenario conditions. 

4.3 Lake Mendocino Cumulative Inflow Condition Threshold 
Design 

As described in Section 3, Lake Mendocino Inflow Condition is determined through the 
evaluation of daily cumulative inflow into Lake Mendocino beginning October 1 to September 30 
of each water year.  Cumulative inflow into Lake Mendocino is evaluated against a series of 
monthly thresholds on the first of the month from January 1 to October 1 to determine Flow 
Schedules for the Upper Russian River, Lower Russian River, and Dry Creek reaches.  The 
Inflow Condition is used to determine the Flow Schedule for the Upper Russian River from 
January 1 to May 303, and for the Lower Russian River and Dry Creek from January 1 to 
December 31.   

To develop the Lake Mendocino cumulative inflow thresholds, simulated Lake Mendocino inflow 
from 1910 to 2013 (104 years of historical hydrology) was calculated as the sum of modeled 
PVP diversions and unimpaired inflows into Lake Mendocino.  Modeled PVP diversions were 
developed using the Eel River Model version 2.5 (ER2.5) to approximate current operations of 
PVP for the historical simulation period.  Development of these modeled diversions is further 
discussed in Fish Flow Project Modeling Report.  Unimpaired flow into Lake Mendocino from 
1910 to 2013 was estimated by the United States Geological Survey (USGS) using the Basin 
Characterization Model.  This analysis is further described in the report Fish Flow Project 
Modeling Report (SCWA, 2016). 

Lake Mendocino cumulative inflows were determined by calculating the cumulative sum of daily 
modeled Lake Mendocino inflow for each water year (beginning on October 1 of each year and 
ending on September 30 of the following calendar year) from 1910 to 2013.  Thresholds of 
cumulative inflow were determined for each schedule of the hydrologic index by estimating 
percentiles of first of the month cumulative inflow that best met the criteria discussed in Section 
4.2, to maximize the occurrence of Schedule 1 (wettest condition) minimum instream flows, 
minimize the occurrence of Schedule 5 minimum flows (most critically dry flows), and reliably 

                                                 
3 Beginning June 1 the Flow Schedules for the Upper Russian River are determined using both Inflow 
Condition and Storage Condition. 
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maintain releases from Lake Sonoma and Lake Mendocino for the 1 in 100 dry year scenario.  
The hydrologic index schedule thresholds are provided as Table 4-7 and provided graphically in 
Figure 4-1.  

Table 4-7. Lake Mendocino Cumulative Inflow Conditions 2 to 5 Thresholds. 
Date Condition 2 Condition 3 Condition 4 Condition 5 

January 1        22,100         13,000         10,800         10,500  
February 1        37,500         24,900         18,000         13,700  

March 1        54,500         42,100         31,900         19,500  
April 1        64,100         56,400         50,200         23,900  
May 1        73,200         63,200         55,700         32,700  
June 1        80,600         70,200         62,200         37,700  
July 1        87,100         74,600         66,600         40,000  

August 1        93,500         79,400         70,700         42,000  
September 1        99,800         82,600         74,900         44,000  

October 1      105,000         86,700         78,600         44,000  
Note: Lake Mendocino Cumulative Inflow values for the evaluation dates are calculated using 
data recorded on midnight of the previous day. 

 
Figure 4-1. Lake Mendocino Cumulative Inflow Condition Thresholds in acre-feet. 

4.3.1 Occurrence of Minimum Instream Flow Schedules 
The monthly percentage of occurrence of the Flow Schedules for the 104-year model simulation 
period under the Proposed Project scenario is provided in Table 4-8 below.  The bottom row of 
Table 4-8 provides a summation of the average percent occurrence of Schedules 1 and 2, and 
Schedules 3 and 4.  This summation is provided as a comparison of modeled Flow Schedules 
for the Russian River Hydrologic Index (Table 4-8) to the percentage of occurrence of Water 
Supply Conditions under Baseline Conditions (  
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Table 4-9).  The combined percentage of occurrence of Schedule 1 and Schedule 2 is 89%, 
which approximates the 87% occurrence of the Normal water supply condition under Baseline 
Conditions (as shown in Tables Table 4-8 and   
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Table 4-9).  The combined percentage of occurrence of Schedule 3 and Schedule 4 under the 
Proposed Project scenario is 10%, which is equal to the percentage of occurrence of the Dry 
water supply condition under Baseline Conditions.  The 1% average percent occurrence of 
Schedule 5 simulated with the Proposed Project scenario is less than the 3% occurrence of the 
Critical condition under Baseline Conditions.  Additionally, the percentage of occurrence of each 
Flow Schedule for the Russian River Hydrologic Index is more evenly distributed over the 
months.  This is an improvement over Baseline Conditions, which results in the percentage of 
occurrence of Critical water supply conditions varying between 2% and 8% over the year and 
with the percentage of occurrence of Dry and Critical water supply conditions disproportionately 
higher in February.  This is not ideal as the month of February is a critical period in the life cycle 
for Steelhead for spawning and egg incubation. 

Table 4-8. Monthly Percentage of Occurrence (%) for the 104-year historical hydrology model 
simulation of Minimum Instream Flow Schedule 1 through Schedule 5 for the Proposed Project 
model scenario that incorporates the Russian River Hydrologic Index. 

Monthly Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5 
January 68 20 7 4 1 
February 68 20 7 4 1 
March 68 20 7 4 1 
April 68 20 7 4 1 
May 69 19 7 4 1 
June 68 20 7 4 1 
July 68 20 7 4 1 
August 68 20 7 4 1 
September 68 21 6 4 1 
October 69 20 6 4 1 
November 69 20 6 4 1 
December 69 20 6 4 1 
Sub-total 68 20 6 4 1 
Total 89 10 1 

 

  



 

4-9 
 

Table 4-9. Monthly percentage of occurrence (%) of for the 104 year model simulation of Normal, 
Dry, and Critical water supply conditions of the Decision 1610 Hydrologic Index as defined by the 
Water Agency’s water right permits. 

Month Normal Dry Critical 
January 88 9 4 
February 79 14 8 
March 87 10 4 
April 88 10 3 
May 88 11 2 
June 88 10 2 
July 88 10 2 
August 88 10 2 
September 88 10 2 
October 89 10 2 
November 89 10 2 
December 89 10 2 
Average 87 10 3 

 

4.3.2 Maximum Cumulative Inflow Limit Design 
The Russian River Hydrologic Index sets a maximum limit on the calculation of Lake Mendocino 
Cumulative Inflow (Cumulative Inflow Limit) for the January 1, February 1, and March 1 
evaluation dates.  If the calculation of cumulative inflow into Lake Mendocino exceeds a 
Cumulative Inflow Limit value for the months of January, February, and March, then this 
calculation will be set equal to the Cumulative Inflow Limit value.  Additionally if Lake Mendocino 
cumulative inflow is equal to a Cumulative Inflow Limit value, then the Flow Schedule will be set 
to Schedule 1.  The Cumulative Inflow Limits are provided in Table 4-10. Lake Mendocino 
Maximum cumulative Inflow Limits.. 

Table 4-10. Lake Mendocino Maximum cumulative Inflow Limits. 
Date Cumulative Inflow Limit 

January 1      22,100  
February 1      37,500  

March 1      54,500  
 

The Cumulative Inflow Limit is a critical feature of the Russian River Hydrologic Index.  Due to 
flood operation requirements defined in the Lake Mendocino Water Control Manual (USACE, 
1986), the maximum reservoir storage level for water supply is 68,400 acre-feet from November 
1 to March 1, approximately 60% of the total reservoir storage capacity of 116,500 acre-feet.  
Storage increases to 111,000 acre-feet from May 10 to October 1 during the dry season months 
based on reduced risk of flooding during this period.  The water supply storage limit for the wet 
season months (November through February) can mean that for certain wet winters much of the 
inflow into the reservoir cannot be stored for water supply purposes, but instead is released 
during flood control operations.  This can be problematic if the wet winter is followed by a dry 
spring with very little rainfall and therefore low inflow into Lake Mendocino past March 1.  This 
creates reservoir storage levels more consistent with dry year patterns.  Due to these 
operational constraints, the Cumulative Inflow Limit is designed to limit the calculation of Lake 
Mendocino Cumulative Inflow to a value that represents actual usable inflow into the reservoir.  
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Without the Cumulative Inflow Limit the calculation of Lake Mendocino cumulative inflow could 
reach very high levels during wet winters, setting Schedule 1 minimum instream flow 
requirements that cannot be sustained if an extended dry period persists after March 1 of that 
year. 

The Cumulative Inflow Limit was developed through an iterative process by estimating limit 
values that maintain an even percentage of occurrence of Flow Schedules for the different 
months of the year as presented in Table 4-10.  The Cumulative Inflow Limit also allows the 
calculation of cumulative inflow into Lake Mendocino to reasonably approximate cumulative 
usable inflow into the reservoir.  Usable inflow is defined as inflow that is stored for more than 
30 days or released for beneficial uses.  Figure 4-2 provides Lake Mendocino Cumulative Inflow 
calculated using the Russian River Hydrologic Index by applying the Cumulative Inflow Limits 
plotted versus modeled cumulative usable inflow with scatter points color coded by the Inflow 
Condition.  Figure 4-2 shows that much of the variability in the approximation of cumulative 
usable inflow occurs in Inflow Condition 1 months due to high end of water year storage for 
consecutive wet weather years.  Months with Inflow Condition 2 to Condition 5 show a much 
closer agreement to modeled cumulative usable inflow. 

 

 
Figure 4-2. Comparison of monthly cumulative usable inflow (acre-feet) and cumulative inflow 
calculated in the Russian River Hydrologic Index with the Cumulative Inflow Limit applied 
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4.4 Lake Mendocino Storage Condition Threshold Design 
The Russian River Hydrologic Index evaluates storage levels in Lake Mendocino from June 1 to 
December 1 against a series of 4 storage thresholds to determine the Lake Mendocino Storage 
Condition (Storage Condition) as a component for determining the Flow Schedules for the 
Upper Russian River.  The Storage Condition is used in conjunction with the Inflow Condition to 
set the Upper Russian River Flow Schedule.  The proposed Storage Condition thresholds are 
provided in Table 4-11 and graphically in Figure 4-3.   

Table 4-11. Lake Mendocino Storage Condition thresholds (acre-feet) to determine the Condition 1 
through Condition 5 storage conditions under the Russian River Hydrologic Index. 

Date Condition 2 Condition 3 Condition 4 Condition 5 
June 1        78,900         73,500         70,000         67,100  
July 1        76,100         70,700         66,800         62,800  

August 1        70,400         65,100         61,200         57,000  
September 1        64,600         60,200         55,500         50,600  

October 1        58,500         54,200         49,100         42,600  
November 1        54,500         50,000         45,700         40,800  
December 1        54,400         51,500         45,600         41,700  

Note: Lake Mendocino Storage Condition is evaluated using storage levels recorded by the 
USACE on midnight of the previous day. 



 

4-12 
 

 
Figure 4-3. Lake Mendocino Storage Condition thresholds (acre-feet) to determine the Schedule 1 
through Schedule 5 storage conditions under the Russian River Hydrologic Index. 

The Storage Condition is used to set the Flow Schedule of the Upper Russian River if the 
Storage Condition is greater (drier) than Inflow Condition. From June 1 to September 1, the 
Storage Condition can only increase the Upper Russian River Flow Schedule by one schedule 
greater than the Inflow Condition level.  For instance if on June 1 Inflow Condition is Condition 1 
and Storage Condition is Condition 3 the Flow Schedule for the Upper Russian River will be set 
to Schedule 2.  This Flow Schedule restriction is to ensure that the Flow Schedules of the Upper 
Russian River from June through September are aligned with the Flow Schedules of the Lower 
Russian River and Dry Creek which are determined by just Inflow Condition. This is to prevent 
and limit excessive releases from Warm Springs Dam that could result in violation of the 
Incidental Take Statement for dam releases established in the Russian River Biological Opinion 
(NMFS, 2008).  It should be noted that model simulations of the Proposed Project scenario of 
the Fish Flow Project EIR which incorporates the Russian River Hydrologic Index do not show 
any periods where the Storage Condition and Inflow Condition were greater than 2 condition 
levels apart. 

From October 1 to December 1, the Storage Condition can set the Flow Schedule for the Upper 
Russian River multiple schedules above the Inflow Condition level, but can only do so at a rate 
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of one schedule per month.  For example if on October 1 the Storage Condition is a Condition 4, 
the Inflow Condition is a Condition 1, and the previous month Upper Russian River Flow 
Schedule was Schedule 2 then the Flow Schedule would be set to Schedule 3. The allowance 
of the Storage Condition to set the Upper Russian River Flow Schedule multiple schedules 
above the Inflow Condition level from October through December is to respond to years with 
late rainfall to allow increases in Flow Schedule (or reductions in minimum instream flow 
requirements) in the Upper Russian River to reduce releases from Coyote Valley Dam and 
conserve storage in Lake Mendocino.  This component is especially important should the late 
onset of rainfall actually be the beginning of a long-period drought when conservation of storage 
in Lake Mendocino would become critically important.  The rate restriction of limiting the change 
of Flow Schedules above the Inflow Condition to a rate of one schedule per month is to help 
prevent sudden changes in flow conditions in the Upper Russian River which could impact 
migration spawning Chinook Salmon. 

Storage Condition can only set the Upper Russian River Flow Schedule to be greater than or 
Inflow Condition. For example if on June 1 Storage Condition is a Condition1 and Inflow 
Condition is Condition 2 then the Flow Schedule for the Upper Russian River will be set to a 
Schedule 2 as determined by the Inflow Condition. 

Development of the Lake Mendocino Storage Condition thresholds were completed through an 
iterative modeling process of adjusting the storage thresholds to maximize the occurrence of 
Schedule 1 (wettest) minimum flows and minimize the occurrence of Schedule 5 minimum flows 
(driest).  Another goal was to maintain an even percentage of occurrence of schedules 
throughout the year.  Modeled conditions of the Baseline Conditions scenario of the Fish Flow 
Project EIR show a high occurrence of Dry schedule minimum instream flow requirements.  The 
percent occurrence for the 104-year period of model simulation for Normal, Dry, and Critical 
Flow Schedules is provided in Table 4-12.  To obtain the results provided in Table 4-12, any 
periods where conditions result in Dry Flow Schedules (75 cfs in the Upper Russian River) have 
been included with periods of Dry water supply conditions.  This includes periods of Normal Dry 
Spring 2 which set the flows to 75 cfs in the Upper Russian River from June 1 to December 31.  
This also includes periods of Normal Dry Spring 1 conditions and Lake Mendocino storage 
levels drop below 30,000 acre-feet any time from October 1 to December 31.  These conditions 
also results in Dry schedule flows of 75 cfs for the Upper Russian River.  By including these 
Normal Dry Spring 1 & 2 periods with the Dry water supply condition periods, it emphasizes the 
high occurrence of Dry Flow Schedules, which increase from 11 percent occurrence in May to 
23 percent occurrence beginning in June, increasing again to 36 percent occurrence beginning 
in October and again to 44 percent occurrence in November.  This inter-annual distribution of 
Water Supply Conditions under Baseline Conditions scenario operations does not align well with 
fish habitat needs for the Upper Russian River where the percent occurrence of Dry schedule 
minimum flows in June occurs at the beginning of the rearing season for Steelhead juveniles, 
and the fall increase (October to December) in occurrence of Dry schedule minimum flows 
occurs during the Chinook Salmon spawning migration period.   

In the development of the Russian River Hydrologic Index one of the primary goals was to 
improve the uneven distribution of Flow Schedules that occurs under the Baseline Conditions 



 

4-14 
 

scenario.  The percent occurrence of Upper Russian River Flow Schedules simulated with the 
Proposed Project model scenario of the Fish Flow Project EIR is provided in Table 4-13.  The 
Proposed Project scenario incorporates Russian River Hydrologic Index and the preferred Flow 
Schedules analyzed in the Fish Flow Project EIR. Comparing Tables Table 4-12 and Table 4-13 
it can be seen that the inter-annual distribution of Upper Russian River Flow Schedules is more 
even for Proposed Project scenario than the simulated occurrence of Flow Schedules of the 
Baseline Conditions model scenario.  The bottom row of Table 4-13 provides a summation of 
the average percent occurrence of the Schedule 1 and Schedule 2, and Schedule 3 and 
Schedule 4.  This summation is provided to facilitate the comparison of modeled conditions for 
Proposed Project (Table 4-13) to the percentage of occurrence of simulated Water Supply 
Conditions and Normal Dry Spring Conditions under Baseline Conditions defined in the Water 
Agency’s water right permits.  It can be seen that the average percent combined occurrence of 
Schedule 1 and Schedule 2 of 12 percent is much lower than the combined occurrence of Dry 
and Normal Dry Spring 1 & 2 Water Supply Conditions of 22 percent under baseline operations. 

Table 4-12. Percent occurrence (%) of Normal, Dry, and Critical schedule flows, of the Baseline 
model scenario. 

Monthly Normal Dry Critical 
January 87 9 4 
February 79 14 8 
March 87 10 4 
April 88 10 3 
May 87 11 2 
June 75 23 2 
July 75 23 2 
August 75 23 2 
September 75 23 2 
October 62 36 2 
November 54 44 2 
December 61 37 2 
Average 75 22 3 
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Table 4-13. Percent occurrence (%) of Schedule 1 through Schedule 5 Upper Russian River 
minimum instream flow schedules under the Russian River Hydrologic Index. 

Monthly Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 5 
January 68 20 7 4 1 
February 68 20 7 4 1 
March 68 20 7 4 1 
April 68 20 7 4 1 
May 69 19 7 4 1 
June 68 17 7 6 2 
July 68 18 7 5 2 
August 67 19 7 5 2 
September 67 19 6 6 2 
October 65 20 8 5 2 
November 65 21 5 7 2 
December 64 21 7 7 1 
Average 67 20 7 5 1 
Total 87 12 1 

 

4.4.1 1 in 100 Dry Year Scenario 
The Lake Mendocino Storage Condition thresholds were evaluated with the 1 in 100 dry year 
scenario, discussed in Section 4.2.2, to evaluate whether the proposed thresholds would 
provide reliable releases from Lake Mendocino.  The Proposed Project scenario was used to 
develop 4 drought simulations. To evaluate water supply reliability under varied initial 
conditions, each simulation was initialized with a different Upper Russian River Flow Schedule 
(Schedule 1 through Schedule 4).  The initial Lake Mendocino storage for each scenario was 
set to the minimum allowable storage level for the Flow Schedule being evaluated.  For 
example, under the Schedule 1 scenario, initial October 1 Lake Mendocino model storage 
volume was set to 58,500 acre-feet. This is the minimum allowable storage for a Flow Schedule 
of Schedule 1 on October 1.  The same approach was applied for the Schedule 2 through 
Schedule 4 scenarios.  Results of this analysis are provided in   
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Table 4-14 and presented as hydrographs in Figure 4-4.  These results demonstrate that the 
Russian River Hydrologic Index with the proposed minimum instream flow requirements could 
reliably provide releases from Lake Mendocino to the end of the calendar year if the 1 in 100 dry 
year scenario occurred. 
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Table 4-14. Lake Mendocino minimum initial storage and minimum storage levels simulated with 
the 1 in 100 dry year scenario. 

Upper Russian River Flow 
Schedule  Starting Storage (acre-feet) Minimum Storage (acre-feet) 

1 58,500 11,311 

2 54,200 7,366 

3 49,100 8,884 

4 42,600 4,875 

 

 
Figure 4-4. Lake Mendocino storage levels (acre-feet) simulated with the 1 in 100 dry year 
scenario. 

For all of the 1 in 100 dry year scenarios Lake Sonoma was initialized with a storage level of 
approximately 84,500 acre-feet.  This is the minimum simulated storage level for the Baseline 
Conditions scenario of the Fish Flow Project EIR, which occurs in the model year 1977, the 
driest single year of the 104-year simulation period.  This is a very conservative initial storage 
for this considering the severity of the 1977 drought.  Under this very conservative assumption, 
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Lake Sonoma does not reach the dead storage level in the reservoir for any of the 1 in 100 dry 
year scenarios. 

5 Model Simulation Results 
Model simulation results of the Proposed Project scenario of the Fish Flow Project EIR are 
provided to demonstrate the benefits of the Russian River Hydrologic Index.  As a basis of 
comparison, results are compared against results of the Baseline Conditions scenario of the 
Fish Flow Project EIR.  These scenarios are further described in Section 0 and the Fish Flow 
Project Modeling Report.  In summary, the Baseline Conditions scenario assumes the minimum 
instream flow requirements defined in the Water Agency’s water rights permits, which are 
summarized in Tables Table 4-4 to Table 4-6 for the Upper Russian River, Lower Russian River 
and Dry Creek.  The Baseline Conditions scenario also assumes a Water Agency demand of 
55,000 acre-feet per year which is the average demand from 2009 to 2014.  A more detailed 
description of this scenario is provided in the Fish Flow Project EIR.   

5.1 Water Supply Reliability 

5.1.1 Lake Mendocino 
As discussed in Section 0, reductions in imports from the Eel River since 2007 have reduced 
the water supply reliability of Lake Mendocino.  A goal in the design of the Russian River 
Hydrologic Index was to develop an index which was more aligned with current system 
hydrology and improve the water supply reliability of Lake Mendocino.  A hydrograph of Lake 
Mendocino storage from 1910 to 2013 for the Baseline Conditions scenario and the Proposed 
Project scenario is provided in Figure 5-1.  Percent exceedance of minimum water year storage 
is provided in Figure 5-2, which shows increases in minimum water year storage for all years 
simulated with the RR ResSim model.  Average end of water year storage for the Proposed 
Project scenario is approximately 70,619 acre-feet, which is a 58% increase over the Baseline 
Conditions scenario of 44,693 acre-feet. 
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Figure 5-1. Simulated Lake Mendocino storage in acre-feet from 1910 to 2013 for the Baseline 
Conditions scenario and the Proposed Project scenario. 

 
Figure 5-2. Simulated minimum water year Lake Mendocino storage in acre-feet from 1910 to 2013 
shown as percent exceedance for the Baseline Conditions scenario and the Proposed Project 
scenario. 
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5.1.2 Lake Sonoma 
A hydrograph of Lake Sonoma storage from 1910 to 2013 for the Baseline Conditions scenario 
and the Proposed Project scenario is provided in Figure 5-3.  Percent exceedance of minimum 
water year storage is provided in Figure 5-4.  Simulated storage levels for the 2 scenarios are 
very close with the exception of results above the 90% exceedance levels where there is a 
small reduction in minimum water year storage for the Proposed Project.  The Proposed Project 
assumes a higher Water Agency demand over Baseline Conditions, but this is balanced by the 
reduction in minimum instream flow requirements for the Lower River and Dry Creek. 

 
Figure 5-3. Simulated Lake Sonoma storage in acre-feet from 1910 to 2013 for the Baseline 
Conditions scenario and the Proposed Project scenario. 
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Figure 5-4. Simulated minimum water year Lake Sonoma storage in acre-feet from 1910 to 2013 
shown as percent exceedance for the Baseline Conditions scenario and the Proposed Project 
scenario. 

5.2 Dry Spring Years 
As discussed in Section 4.3.2, an important feature of the proposed Russian River Hydrologic 
Index is the maximum limit set on the Lake Mendocino Cumulative Inflow calculation for the 
January 1, February 1 and March 1 evaluation dates.  The importance of this feature is 
highlighted in dry spring years 1988 and 2013, where almost all of the annual precipitation 
occurred relatively early in the rainy season between December through March with very little 
precipitation in the spring.  A hydrograph of simulated Lake Mendocino storage levels for the 
Baseline Conditions scenario and the Proposed Project scenario is provided in the top panel of 
Figure 5-5.  This figure shows storage levels from December through March reaching the top of 
the Water Supply Pool but not exceeding this level based on the Guide Curve defined in the 
USACE Water Control Manual of Lake Mendocino (USACE, 1986). The RR ResSim model is 
constrained by this requirement and does not allow reservoir storage to exceed this level except 
for short periods during flood control operations.  Storage levels do not increase from March to 
May due to the very low springtime inflows in 2013.   

The middle panel of Figure 5-5 is a hydrograph of simulated Lake Mendocino cumulative inflow.  
The blue line shows the cumulative inflow calculations consistent with the methods of the 
Russian River Hydrologic Index with the Cumulative Inflow Limits applied in January and 
February.  The green dotted line shows cumulative inflow without the Cumulative Inflow Limits 
applied.  The Cumulative Inflow Limit and the Inflow Condition thresholds are shown as dashed 
lines.  The middle panel of Figure 5-5 shows that a large amount of inflow was received in the 
reservoir in December and January, which according to the top panel, much of this inflow was 
not stored but released during flood operations.  The Cumulative Inflow Limit is designed to limit 
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the calculation of the Lake Mendocino Cumulative Inflow index to not include this water that was 
released during flood control operations.  Due to very low rainfall amounts in the spring, 
cumulative inflow does not increase significantly past March for 2013 which causes the Lake 
Mendocino Cumulative Inflow index to cross two index thresholds.  Upper Russian River Flow 
Schedules for 2013 for the Baseline Conditions scenario and the Proposed Project scenario are 
provided in the bottom panel of Figure 5-5.  The bottom panel shows that because the Lake 
Mendocino Cumulative Inflow index reaches the Cumulative Inflow Limit constraint for the 
January 1 and February 1 evaluation dates, Schedule 1 minimum instream flows are set for 
those months.  On March 1 the index is below the Cumulative Inflow Limit therefore Schedule 2 
flows are set.  On April 1 the index is below the Schedule 3 threshold triggering yet another 
increase in Flow Schedule.  The bottom panel of Figure 5-5 shows three additional changes in 
schedule past June 1, but these changes are actually the result of Lake Mendocino Storage 
Condition index. 

The Flow Schedule for the Baseline Conditions scenario is also included in the bottom panel of 
Figure 5-5 which shows that Normal schedule flows were triggered for the Upper Russian River 
from January to June.  The D1610 Index does not have a maximum limit for Lake Pillsbury 
cumulative inflow, therefore the high levels of Lake Pillsbury inflows for December of 2012 and 
January of 2013 set the Normal schedule flows, even though water was not actually available in 
Lake Mendocino to sustain these minimum instream flow requirements.  This results in the 
reservoir to draw down to low enough levels by May 31 to result in a Normal Dry Spring 2 
condition and Dry schedule flows for the remainder of the calendar year. 
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Figure 5-5. Upper Russian River conditions for Water Year 2013 for Baseline Conditions scenario 
and Proposed Project scenario with Lake Mendocino storage (acre-feet) in the upper panel, Lake 
Mendocino cumulative inflow with Inflow Conditions thresholds (acre-feet) in the middle panel and 
Upper Russian River Flow Schedule in the lower panel. 
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5.3 Lake Mendocino Storage Condition 
As discussed in Section 3, from June 1 to December 1 Upper Russian River Flow Schedules 
are determined from both Inflow Condition and Storage Condition.  The implementation of the 
Storage Condition can be demonstrated by the model simulation year 1932.  A hydrograph of 
Lake Mendocino storage for the Proposed Project scenario for 1932 is provided in the top panel 
of Figure 5-6.  Lake Mendocino Storage Condition thresholds are also included in this 
hydrograph.  Upper Russian River Flow Schedules for 2013 are provided in the bottom panel of 
Figure 5-6.  The bottom panel also includes the Inflow Condition.  The bottom panel shows that 
the Inflow Condition set a Schedule 2 flow for the Upper Russian River from January through 
March and increased to a Schedule 3 from April through May.  On June 1 the top panel 
indicates that simulated storage is below the Condition 4 storage threshold and the bottom 
panel shows the Inflow Condition to be a Condition 1.  Due to the constraints described in 
Section 3 and 4.4, the Upper Russian River flow schedule was set to a Schedule 3 as shown in 
the bottom panel.  Based on the combined results of the Inflow Condition and Storage Condition 
the flow schedule remains at Schedule 3 through November. 

The fall and early winter of 1932 received lower than normal rainfall causing Lake Mendocino 
storage to continue to decline into mid-December.  As shown in the top panel of Figure 5-6 Lake 
Mendocino Storage levels are below the Schedule 4 threshold on December 1.  Because 
Storage Condition can cause multiple Flow Schedule increases from October 1 to December 1, 
the Upper Russian River Flow Schedule increases from Schedule 3 to Schedule 4 beginning 
December 1, which can be seen on the bottom panel of Figure 5-6.  This allowance of multiple 
schedule increases in the Upper Russian River beginning October 1 to December 1 is important 
to respond to years with late rainfall especially if such conditions are actually the beginning of a 
multi-year drought.  The rate of change that the Upper Russian River Flow Schedule can 
increase above the Inflow Condition is constrained to a rate of one schedule per month in order 
to limit potential habitat impacts of reducing flows this time of year. 
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Figure 5-6. 1932 Upper Russian River conditions for the Proposed Project scenario with Lake 
Mendocino storage (acre-feet) with Storage Condition thresholds in the upper panel, and Upper 
Russian River Flow Schedule and Inflow Condition in the lower panel. 

5.4 Index Stability 
Index stability is measured by how frequently a hydrologic index changes flow schedules to 
respond to changes in water availability.  An index that changes frequently can improve water 
supply reliability but can impact aquatic and riparian species due to frequent Flow Schedule 
changes.   
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The Inflow Condition is an important component of the proposed index to help provide index 
stability.  A metric based on cumulative flow tends to be stable because cumulative flow cannot 
decline, but can only increase or level off.  In contrast a metric tied to reservoir storage is more 
dynamic especially for a reservoir such as Lake Mendocino due to its relative small size 
compared to its annual water duty.  Given the decline in Lake Mendocino’s water supply 
reliability due to the recent changes in PG&E’s FERC license for PVP, it was important that the 
Russian River Hydrologic Index also consider Lake Mendocino storage to make schedule 
adjustments to reflect actual storage conditions.  The Storage Condition allows for consideration 
of storage to adjust the minimum instream flows for Upper Russian River from June to 
December, but to limit potential instability of flows due to the dynamic nature of storage, it is tied 
to the more stable Inflow Condition through the constraints set on flow schedule determination 
as discussed in Sections 3 and 4.4.  

To measure index stability an analysis of Flow Schedules changes was completed.  This 
analysis was performed for the Baseline Conditions and Proposed Project scenarios to compare 
stability of the Russian River Hydrologic Index to the D1610 Index.  This analysis computed the 
daily cumulative change in flow schedule for the different reaches of the Russian River System 
for the entire simulation period (1910-2013).  The river reaches analyzed include the Upper 
Russian River, the Lower Russian River and Dry Creek.  The daily cumulative change in 
schedule was computed by calculating the running accumulation of the absolute value of flow 
schedule change.  If a schedule changes from a 3 to a 2 from one day to the next then 1 is 
added to the accumulation even though the schedule decreased.  Similarly if the schedule 
changes from a 2 to a 3 from one day to the next then 1 is added for this case as well.  Since 
the D1610 Index is a 3 schedule system, changes in flow schedule were counted as 2. 

The cumulative change in Flow Schedules for the Upper Russian River for the Baseline 
Conditions and the Proposed Project scenarios are provided in Figure 5-7.  For the analysis of 
the Baseline Conditions scenario for the Upper Russian River, periods that result in Dry Flow 
Schedules (75 cfs in the Upper Russian River) were considered to be equivalent to Dry water 
supply condition periods. This includes periods of Normal Dry Spring 2 which set the flows to 75 
cfs in the Upper Russian River from June 1 to December 31.  This also includes periods of 
Normal Dry Spring 1 conditions and Lake Mendocino storage levels drop below 30,000 acre-
feet any time from October 1 to December 31.  The results shown in Figure 5-7 indicate a 
reduction in simulated changes in Flow Schedules for the Proposed Project scenario for the 
Upper Russian River with an end of simulation total of 233 schedule changes which is 37% less 
than the Baseline Conditions scenario with an end of simulation total of 372 schedule changes.  
These results for the Upper Russian River indicate that the issues of disproportionate annual 
distribution of Dry schedule flows of the Baseline Conditions scenario caused by Normal Dry 
Spring 2 conditions occurring on June 1 and Normal Dry Spring 1 conditions occurring after 
October (as discussed in Section 4.4) have been improved with the Russian River Hydrologic 
Index. 
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Figure 5-7. Upper Russian River cumulative change in Flow Schedule from 1910 to 2013. 

The cumulative change in Flow Schedules for the Lower Russian River for the Baseline 
Conditions and the Proposed Project scenarios are provided in Figure 5-8.  For the analysis of 
the Proposed Project scenario for the Lower Russian River changes in schedule between 
Schedule 1 to Schedule 3 were not accounted in the cumulative calculation because Schedule 1 
to Schedule 3 have the same minimum instream flows requirements.  The results shown in 
Figure 5-8 indicate a reduction in simulated changes in Flow Schedules for the Lower Russian 
River with an end of simulation total of 55 schedule changes which is 60% less than the 
Baseline Conditions scenario with an end of simulation total of 140 schedule changes. 
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Figure 5-8. Lower Russian River cumulative change in Flow Schedule from 1910 to 2013. 

The cumulative change in Flow Schedules for the Dry Creek reach for the Baseline Conditions 
and the Proposed Project scenarios are provided in Figure 5-9.  For the analysis of the 
Proposed Project scenario for Dry Creek only changes from Schedule 2 to Schedule 3 or from 
Schedule 3 to Schedule 2 were accounted in the accumulation, because Schedule 1 and 
Schedule 2 have the same minimum instream flow requirements as do Schedule 3 to Schedule 
5.  Similarly for the Baseline Conditions scenario since Dry and Critical conditions have the 
same minimum instream flow requirements, only changes from Normal to Dry were accounted 
in the accumulation.  The results shown in Figure 5-9 indicate a reduction in simulated changes 
in Flow Schedules for Dry Creek with an end of simulation total of 88 schedule changes which is 
19% less than the Baseline Conditions scenario with an end of simulation total of 108 schedule 
changes. 
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Figure 5-9. Dry Creek cumulative change in Flow Schedule from 1910 to 2013. 

5.5 Index Resiliency 
Index Resiliency can be evaluated through examination of how well the proposed index 
responds to changes in hydrologic conditions.  The 104 year hydrologic dataset of the RR 
ResSim model estimates hydrologic conditions from 1910 to 2013.  This period contains 
extreme years of wet and dry weather.  The most extreme drought year in this period is 1977 
where the watershed received very little rainfall.  Model results for these for the 1977 drought is 
further examined in Section 5.5.1 below. 

The Russian River Hydrologic Index is designed to respond to variability in downstream 
demands.  To analyze for this, the RR ResSim model incorporates demand variability.  
Resiliency of the proposed hydrologic index to variability in demand is further discussed in 
Section 5.5.2.
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5.5.1 Drought Conditions for 1977 
Water year 1977 is the driest single year in the model simulation period.  According to the 
unimpaired flow dataset prepared by the USGS (USGS, 2015), the simulated total annual basin 
(at the Hacienda model junction) flow was 65,694 acre-feet.  According to the drought analysis 
completed by Grinnell the 1 in 500-year annual volume is 75,761 acre-feet.  This indicates that 
the 1977 drought was greater in frequency than a 1 in 500 year event for the Russian River 
system.  Not only was this year an extreme year for unimpaired flow, it was also an extreme 
year in terms of low transfers from the Eel River through the PVP.  Modeled total water year 
PVP diversions are provided in Figure 5-10.  Model simulation results show no power 
production diversions would be made and releases through the PVP Tunnel would be consistent 
with Critical conditions under PG&E’s FERC license for PVP. 

 

 
Figure 5-10. Modeled cumulative water year PVP diversions from 1910 to 2013. 

 

A storage hydrograph of water years 1976 and 1977 is provided in the top panel of Figure 5-11. 
Model simulation results for the Proposed Project show that Lake Mendocino would reach a 
minimum storage level of 9,731 acre-feet in November of 1977, which represents a significant 
improvement over the Baseline Conditions scenario which shows Lake Mendocino reaching the 
dead pool storage level (approximately 2,000 acre-feet) by mid-July and remaining at this level 
for 63 days until storage starts to recover around mid-November.  The increased water supply 
reliability resulting from the minimum instream flows and hydrologic index of the Proposed 
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Project create significantly higher storage levels at the beginning of water year 1976, which is at 
the top of the water supply pool.  This carry over storage plays an important role in preventing 
the Lake Mendocino from going dry for this extreme event. 

Upper Russian River Flow Schedules for water years 1976 and 1977 for the Baseline 
Conditions scenario and the Proposed Project scenario are provided in the bottom panel of 
Figure 5-11.  This figure shows that the Proposed Project begins responding to the drought 
conditions by entering into Schedule 3 flows in March and then Schedule 4 flows in April and 
staying in Schedule 4 for the remainder of 1976.  By entering into a Schedule 4 in spring of 
1976 the Proposed Project scenario reduces releases below the Baseline Conditions scenario.  
This reduction in releases is made possible with a 5-schedule index system and the addition of 
the Schedule 4 minimum instream flows for the Upper Russian River. This example helps 
demonstrate the importance of additional flow schedules for maintaining reliable water supply 
for this event.   

Operations for 1977 are very similar for the Baseline Conditions and Proposed Project 
scenarios because both scenarios are in their driest flow schedule most of the year.  Critical 
minimum instream flows for the Upper Russian River (25 cfs) for the Baseline Conditions 
scenario are equivalent to Schedule 5 flows for the Proposed Project scenario.  The Baseline 
Conditions scenarios enters into a Critical water supply condition on January 1, and the 
Proposed Project scenario is in a Schedule 3 for January but transitions to a Schedule 5 in 
February and remains at that schedule for the remainder of the water year. 
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Figure 5-11. Upper Russian River conditions for Water Year 1976 - 1977 for Baseline Conditions 
scenario and Proposed Project scenario with Lake Mendocino storage (acre-feet) in the upper 
panel and Upper Russian River Flow Schedule in the lower panel. 
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5.5.2 Demand Variability 
Storage levels in Lake Mendocino are highly a function of inflow into the reservoir.  The Inflow 
Condition of the Russian River Hydrologic Index accounts for inflow variability, but the Storage 
Condition is a very important component of the proposed index to account for variability in 
downstream demand.  The Reach Depletions Analysis completed by Stephen Grinnell (Grinnell, 
2016) found that observed dry season (May-October) reach losses correlate to spring (April-
June) precipitation where demand increases with decreasing springtime precipitation.  To 
account for this variability Grinnell developed annual reach loss hydrographs for a wet and dry 
year types.  Year types were determined for the models simulation years through an analysis of 
observed precipitation.  This analysis is further described in (Grinnell S. , 2016).  Having this 
demand variability in the model ensured the Storage Condition thresholds accounted for 
downstream demand variability consistent with observed variability. 

6 Conclusions 
The proposed Russian River Hydrologic index provides an improved metric for setting the Flow 
Schedules for the Russian River System and more accurately reflect current hydrology and 
water availability.  Based on sensitivity analyses, the Russian River Hydrologic Index will 
improve reliability of the Russian River System over the D1610 Index with respect to: (1) the 
high occurrence of Dry schedule flows for the Upper Russian during periods that are detrimental 
to salmonid habitat and other beneficial uses; (2) potential changes in PVP transfers from the 
Eel River; (3) dry spring years; (4) below average fall and early winter precipitation; and (5) 
uncertainty in downstream demands by Russian River water users.  The Russian River 
Hydrologic Index will provide more stable flow regimes to reaches downstream of Lake 
Mendocino and Lake Sonoma, which are designed for fishery life stage needs and also will 
provide dependable releases from Lake Mendocino and Lake Sonoma during extreme drought 
years.



 

7-1 
 

7 References 
Grinnell. (2016). Sonoma County Water Agency Russian River Operations Model: Synthetic 1 in 

100 Year Inflow Development. Stephen Grinnell. 

NMFS. (2008). Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the USACE, the SCWA, and the MCRRFCWCID in the 
Russian River Watershed. Santa Rosa, California: National Marine Fisheries Service. 

SCWA. (2016). Russian River Hydrologic Modeling for the Fish Habitat Flows and Water Rights 
Project. Santa Rosa, California: Sonoma County Water Agency. 

SCWA. (August 2016). Fish Habitat Flows and Water Rights Project Draft Environmental Impact 
Report. Santa Rosa, California: Sonoma County Water Agency. 

USACE. (1986). Coyote Valley Dam and Lake Mendocino Russian River, Californina, Water 
Control Manual. U.S. Army Corps of Engineers, Sacramento District. 

USGS. (2015). Provisional Simulated Unimpaired Mean Daily Streamflow in the Russian River 
and Upper Eel River Basins, California, under Historical (1910-2013) and Projected 
Future (2001-2099) Climates. U.S. Geologic Survey. 

USGS. (2016, June 8). Streamflow Measurements for California. Retrieved from National Water 
Information System: Web Interface: http://waterdata.usgs.gov/ca/nwis/measurements/ 

 

 



(Title Page) 
Provisional Simulated Unimpaired Mean Daily Streamflow in the 
Russian River and Upper Eel River Basins, California, under Historical 
(1910-2013) and Projected Future (2001-2099) Climates: U.S. 
Geological Survey Data Release  

Prepared in cooperation with the Sonoma County Water Agency  

By Lorraine E. Flint, Alan L. Flint, Jennifer A. Curtis, Chris Delaney, and John 
Mendoza 

Citation: Flint, L.E., Flint, A.L., Curtis, J.A., Delaney, C., and Mendoza, J., 
2015, Provisional simulated unimpaired mean daily streamflow in the 
Russian River and Upper Eel River Basins, California, under historical and 
projected future climates: U.S. Geological Survey Data 
Release, doi.org/10.5066/F71C1TX4 

 

  



(Purpose and Scope) 
The Sonoma County Water Agency (SCWA) has a need for information regarding ongoing and future 
changes in streamflow, in order to provide input to revisions of the outdated Decision 1610 issued by 
the State Water Resources Control Board in 1986. Future streamflow research is necessary so that SCWA 
can optimize the balance of water needs among instream flows, flood protection, and public water 
supply on the basis of the most scientifically defensible information that reflects potential future 
hydrologic conditions. As with most local water agencies throughout the country, the SCWA has a need 
to plan for water-resource changes that may occur as a result of changing climate or climate variability. 
This dataset was developed as input to their water management model so they can assess water 
management and delivery options under various management scenarios and future climate scenarios. 

(Introduction)  
Water demand and allocation in the Russian River basin for human, agricultural, and ecological benefits 
is becoming increasingly challenging in the 21st century. Water-resource managers and regulators need 
tools and datasets to plan for changes in water resources that may result from projected climate change 
and variability. The purpose of this study was to estimate unimpaired daily flows for the Russian River, 
California, using the Basin Characterization Model (Flint and others, 2013) that has been revised to a 
daily timestep and calibrated to historical measured flow and using projections of future climate from 
Global Climate Models. The dataset was developed in cooperation with SCWA.  
 
The SCWA requires information for long-term water management planning. However, this data release 
is being provided prior to formal publication of the dataset because SCWA has used the data as input to 
a reliability study that addresses the vulnerability of water storage in Lake Mendocino (fig. 1) that will be 
released this spring to the California State Water Resources Control Board (SWRCB). Lake Mendocino is 
located in the East Fork of the Russian River. Flows from Lake Pillsbury in the Eel River are diverted to 
the East Fork via the Potter Valley Project and are temporarily stored in Lake Mendocino. Releases from 
Lake Mendocino sustain spring, summer, and fall flows in the upper Russian River. Depletion of water 
storage in Lake Mendocino could reduce reservoir releases and affect the quantity and quality of upper 
Russian River flows. Improved understanding of the hydrologic response to climate is a high priority in 
the Russian River because of likely more-restrictive limits on diversions, increased populations, updated 
biological requirements, increasing climate variability, and changing land uses. The SCWA is preparing 
the reliability study, at the request of the SWRCB, with the goal of optimizing the amount of water 
allocated for instream flows and public water supply by using the most scientifically defensible 
information that reflects potential changes in mean daily streamflow under future hydrologic 
conditions.  Long-term uses of the dataset are for input to the SCWA water management model (HEC-
RESSIM; Klipsch and Hurst, 2007) to assess various scenarios for water management throughout the 
basin, including changes in land use, population, climate, and policy. 
  
This data release includes two datasets: (1) a daily time-series of simulated unimpaired streamflow from 
1/1/1910 to 12/31/2013 based on historical climate input, and, (2) a daily time-series of simulated 
unimpaired streamflow from 1/1/2001 to 12/31/2099 for four different future climate scenarios. The 



two datasets include simulated flows for a series of node locations representing all of the Russian River’s 
largest tributary basins and four segments of the mainstem.  
 
The unimpaired flows in this dataset were used to develop an understanding of how streamflow 
responded to changes in historical climate and water demand and for a range of future climate 
projections. Mean daily unimpaired streamflow was estimated by using a daily water-balance model 
that was calibrated to historical daily and monthly streamflow; estimates of stream losses owing to 
agricultural demand; and, regression analyses. These data will support water-resource planning and 
numerous ongoing flow-ecology and climate-vulnerability studies.  
  



(Methods)  
Development of the Russian River mean daily unimpaired flows used a modified version of a published 
monthly water-balance model (Basin Characterization Model, BCM; Flint and others, 2013), and a series 
of post-processing steps, to estimate unimpaired streamflow from recharge and runoff calculated by the 
BCM. The BCM is a regional water-balance model that deterministically calculates how precipitation is 
converted into infiltration into soils, evapotranspiration, runoff, and percolation (below the root zone) 
that recharges the groundwater system. Climate inputs, bedrock permeability, and soil properties (fig. 
2), all components of the daily water budget, and hydrologic response variables are calculated at a 270-
m grid cell resolution. Hydrologic response variables include recharge and runoff that are used to 
calculate basin discharge, and climatic water deficit (CWD), a variable related to crop water demand that 
is used in calibration. 
 
Development of Daily Climate Inputs  
Downscaled historical climate data were developed by using daily station data and monthly data from 
the Precipitation-Elevation Regression on Independent Slope Method (PRISM; Daly et al 2008). These 
data were used with a method that is modified from that described in Flint and Flint (2012) in order to 
incorporate daily station data (Flint and others, in preparation). Future-climate data were developed by 
using methods developed and described by Flint and Flint (2012). 
 
Estimating Daily Basin Discharge 
In order to develop daily unimpaired flows using a series of calibrations, daily basin discharge was 
estimated using the BCM for 10 Russian River reaches and 2 Eel River reaches defined by the 
contributing area upstream from 12 USGS gaging stations (fig. 1; table 1). Daily results for all grid cells 
upstream of the stream gage were summed to create time series for runoff and recharge. To transform 
these results into a form that can be compared to the pattern and amount of gaged streamflow, the 
water balance is conceptualized as consisting of three groundwater reservoirs that are hydraulically 
connected (Flint and others, 2013).  The surface reservoir is responsive to daily storm events and 
snowmelt. The shallow groundwater reservoir consists of the shallow saturated zone that varies 
seasonally and provides much of the dry-season baseflow. Following large storm events, the shallow 
groundwater reservoir can account for much of the recession flow that occurs. The deep groundwater 
reservoir represents the regional aquifer in most locations and may contribute some flow to the shallow 
groundwater reservoir over long time frames.  
 
A series of equations describing the various parts of the hydrograph were derived (Flint and others, 
2013) to optimize the match between the simulated and measured daily hydrograph for the various 
seasons when surface flows, shallow flows, and deep flows have proportionally different effects on 
hydrograph responses. These empirical discharge equations use exponential notation and scaling factors 
to define recession flows and the system losses to groundwater. For additional details see Flint and 
others (2013).  



 
Calibration of Daily Streamflow Model 
Converting the BCM estimated basin discharge into unimpaired flows was performed in three steps by 
using measured tributary and mainstem flow data. In the first calibration step, the BCM-calculated 
monthly flows were calibrated to measured unimpaired flows from the upland tributaries; 11460940 
Russian R at Redwood Valley, 11462700 Feliz Creek, 11464860 Warm Springs Cr nr Asti Ca, 11463900 
Maacama Cr nr Kellogg Ca, and 11465000 Dry Creek at Warm Springs Dam (fig. 1). During this initial 
calibration, bedrock permeability (fig. 3) was adjusted iteratively until acceptable relative proportions of 
recharge and runoff were achieved to provide matches to the monthly hydrographs for these upstream 
gages (Flint and others, 2013). The resulting bedrock permeability map developed from the first 
calibration step using the monthly model was then used in the application of the daily BCM measured 
and estimated flows (fig. 3A). 
 
The second calibration step was to develop regression equations to estimate monthly gage-to-gage 
losses in streamflow related to agricultural demand for each of the 10 Russian River tributary and 
mainstem reaches. This was done to account for seasonal losses-to-demand in the calibration and to 
ensure more accurate representation of unimpaired flows during the irrigation season. Regression 
coefficients were selected iteratively to optimize the match between total simulated and measured 
streamflow volume at flow nodes. This was done using measured streamflow data and aggregated 
seasonal volumes to accurately represent flow seasonality (fig.3B). Streamflow loss due to agricultural 
demand was correlated to CWD, a hydrologic response variable that represents the seasonal soil 
moisture deficit calculated as potential minus actual evapotranspiration. The correlation between gage-
to-gage loss and CWD was used to estimate agricultural demand during the primary irrigation season 
from May to October and to develop an equation that can be used to estimate streamflow losses due to 
agricultural demand under future climates. The estimated seasonal loss of streamflow related to 
agricultural demand was subtracted from the BCM discharge estimates to optimize the match to the 
measured hydrograph at each stream gage. Total volumes of measured and simulated flows for 1958-
2013 matched to within 0.5 percent for each flow node. 
 
In the third calibration step, a conditioning method was developed to optimize the match between 
simulated and measured streamflow that addressed the lack of fit for both high and low flows (fig. 3C). 
Unimpaired flows for periods with relatively little agricultural demand, November through April, were 
empirically estimated and extrapolated to the impaired season, May through October, by using a 
regression method available in Matlab (Mathworks; Bootstrap AGGregatING ; Aslam and others, 2007). 
This regression tool correlates the unimpaired-flow error (empirically estimated unimpaired flow minus 
the BCM unimpaired flow) for each flow location to the estimated BCM unimpaired flows, to reduce the 
error, bias, and variance between measured and simulated estimates. 
Tabulated calibration results are shown for 12 reaches, along with USGS stream gages and overall 
goodness-of-fit results, in table 1.  Goodness-of-fit results are not included for Dry Creek, owing to only 
having seasonal measurements, or for Mark West, owing to the short period of record. Estimates for 
these two reaches were developed iteratively in the calibration for the Guerneville reach Goodness-of-



fit for daily flows is generally poor for reaches with dam operations─daily calibration statistics are not 
applicable at gages below dams because the simulated unimpaired flows are not intended to represent 
managed flows. However, monthly and annual calibration statistics are appropriate at these gages. Daily 
peak flows are consistently underestimated by this daily model because of the inability to characterize 
the localized peak rainfall volumes with few raingages, and because of the inability of the model to 
represent runoff in response to high intensity, hourly rainfall by using a daily time step. In contrast to 
daily flows, the monthly volumes are well represented (table 1). Monthly flow volumes represent time 
periods during which flows are capable of filling surface water reservoirs managed by SCWA, and low 
flows are reasonably well represented in the mainstem channel reaches. 
 
 
(Dataset) 
Unimpaired Streamflow under Historic Climate 
Unimpaired flows are represented as local flows (between flow nodes) in the spreadsheet. These are 
represented in figures 4-7 as average daily for 1981-2010 in comparison to future mid-century and end-
of-century 30-year periods. Data are available as downloads of Excel spreadsheets or space-delimited 
text files. 
 
Unimpaired Streamflow under Projected Future Climates 
The calibrated BCM was used to estimate daily unimpaired streamflow by using four future daily climate 
projections from the 4th IPCC Assessment (IPCC, 2007). We selected four climate projections capable of 
simulating the recent historical climate, particularly the distribution of monthly temperatures and the 
strong seasonal cycle of precipitation that exists in the region (Knowles and Cayan, 2002; Cayan and 
others, 2008, 2009). The four scenarios include two global climate models (GCMs) and two greenhouse 
gas emissions scenarios. We selected the Parallel Climate Model (PCM) developed by National Center 
for Atmospheric Research (NCAR) and Department of Energy (DOE) (Washington and others 2000; 
Meehl and others, 2003), and the National Oceanic and Atmospheric Administration (NOAA) 
Geophysical Fluid Dynamics Laboratory CM2.1 model (GFDL) (Delworth and others, 2006; Stouffer and 
others, 2006). The choice of emissions scenarios included A2 (this scenario represents a continuation of 
current emission practices, referred to as a “business as usual” scenario) and B1 (this scenario 
represents mitigated emissions relative to current practices).  These climate projections were 
downscaled and applied to the calibrated BCM. Mean annual hydrographs and cumulative daily 
streamflow are shown for the historical 30-year period (1981-2010) and mid- and late- century 30-year 
periods (2040-2069 and 2070-2099) for each projection for the two basins upstream of reservoirs (East 
Fork and Warm Springs Dam) and for two mainstem gage locations representing upper and lower 
Russian River basin reaches (Healdsburg, and Guerneville) (figs. 4-7). 
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1 INTRODUCTION 
 

The Sonoma County Water Agency (SCWA) has developed a water balance/operations model 
(Model) to simulate the hydrology of the Russian River from Lake Mendocino to Jenner and Dry 
Creek from Lake Sonoma to the Russian River confluence. The model is coded using the United 
States Army Corps of Engineers ResSim modeling platform.  Unimpaired inflows used in the 
modeled system have been developed by the United States Geological Survey (USGS). Along with 
inflow hydrology and system operational rules, direct and indirect diversions and depletions of 
streamflow need to be developed to account for streamflow losses that are known through direct 
measurement, or are not directly measured but can be determined through indirect methods. 
Streamflow losses in excess of measured diversions have been observed indirectly through 
calculation of stream reach water balances.  This technical report documents the methods and data 
used to compile the complete set of stream depletions and documents the results that are used as 
inputs to the model. 

1.1 System Overview 
 

  The Russian River watershed model encompasses from Lake Mendocino to Jenner for the 
Russian River and from Lake Sonoma to the confluence with the Russian River on Dry Creek (a 
tributary of the Russian River). Figure 1 (following page) is a map of the area covered by the 
model with key nodes identified. The Model is coded using the US Army Corps of Engineers 
ResSim modeling platform.  Unimpaired inflows (watershed runoff) to the modeled system within 
the Russian River watershed have been developed by the USGS and are used as one of the datasets 
in this analysis. The Model nodes that have local inflows assigned to them are designated with a 
green arrow in figure 1. USGS prepared the inflow hydrology for the period January 1910 to 
September 2013, excluding the Potter Valley Project inflows which were derived from a separate 
model of that system. Table 1 lists the inflow node locations for the USGS local inflows in the 
Model and the Potter Valley inflow, and the average annual inflow volume for each inflow location 
for the water year based period of record of 1911 to 2013 (1910 is not a complete water year in the 
datasets). 
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Figure 1: Russian River Watershed with Modeled Inflow Locations 
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Table 1: Model Local Inflow Nodes Average Annual Inflow Volume (acre-ft) 

 

*Dry Creek inflow is split with a portion of the inflow assigned to below Lake Sonoma and a portion 
assigned to the Dry Creek confluence with the Russian River 

 

The Model uses mean daily flows for inflows, and runs on a daily time step. The hydrology for the 
inflow record of 1910 to 2013 has varied greatly. The total average annual inflow for the entire 
watershed excluding inflow from the Potter Valley Project is 1,430,371 acre-ft, and has ranged 
from a low in 1977 of 69,781 acre-ft, which is less than 5% of the annual average, to a high of 
3,535,036 acre-ft in 1983, almost 250% of the annual average. The entire watershed excluding 
imports of the Potter Valley Project is rainfall runoff driven and does not produce significant base 
flow in the mid to late summer in all but the wettest years. Figure 2 is a graph of the monthly 
average inflow volume for the entire watershed excluding the Potter Valley Project imports. The 
figure shows that almost all of the inflow occurs in the months of December through March, with 
lesser amounts in the shoulder months of November, April and May and essentially no inflow from 
June through October. Later in this report the shift in this pattern in dry years will be discussed. 

1.2 Analysis Objective  
 

The objective of the work described in this report is to develop a time series of nodal diversions 
and reach depletions that quantify the total stream system losses represented in the model. System 
water losses includes all water that is removed from the system and include natural processes (e.g. 
riparian vegetation, evapotranspiration, and surface-groundwater interactions) and human uses 
such as diversions made for domestic, municipal/industrial (M&I), and agricultural purposes.  The 
model accounts for system losses at seven geographic points in the Russian River.  System loss 
locations in the model are shown as orange arrows provided in Figure 1.  System losses accounted 
for in the Model include Municipal and Industrial (M&I) diversions, agricultural diversions, 
riparian vegetation, lake evaporation and water balance calculated losses. 
 

The primary focus of the analytical work was developing nodal time series for reach depletions 
that are not directly measured and which require analysis to determine daily amounts of streamflow 
loss. Examination of stream gage data demonstrates that reach losses in the late spring, summer 
and early fall are greater than the amounts quantified by measured depletions. Diversions through 

Watershed/Inflow Junction # in 
Figure 1 

Average Annual Inflow 
Volume (AF) 

DRY CREEK 9/10*  109,107  

GUERNEVILLE 11  96,505  

LAKE SONOMA 8  182,076  

MARK WEST 12  192,601  

CLOVERDALE 6  159,295  

HEALDSBURG 7  324,824  

HOPLAND 5  144,057  

LAKE MENDOCINO 3  106,998  

POTTER VALLEY 1  83,758  

WEST FORK 4  114,908  

TOTAL ALL INFLOWS   1,514,129  
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various in-river or near river facilities that are assumed to directly divert river flow or underflow 
are measured by various water purveyors. However, stream gage data show that a significant 
amount of streamflow is lost due to undetermined causes, but are assumed to be either direct 
depletion through diversion of streamflow, diversion of underflow, or indirect stream depletion 
due to stream-aquifer interaction. Because the cumulative effect of these unmeasured stream 
diversions and depletions have a substantial impact on SCWA reservoir operations at both Warms 
Springs Dam on Dry Creek and at Coyote Dam on the Russian River, quantification of these stream 
losses are needed to complete a calibrated, valid watershed and reservoir operations model. 

 

 

 
Figure 2: Monthly Average Inflow Volume for the Russian River Watershed (acre-ft) 

2 METHODOLOGY 
 

The basic steps completed in the analysis for determining reach depletions consisted of the 
following (each step is described in more detail in the following sections); 

1. Assemble available known metered depletions, consisting mostly of wells near the river 
2. Assemble agricultural water demands using a land use based methodology for agricultural 

activities within the river corridor that are assumed to deplete streamflow 
3. Assemble USGS stream gage mean daily flow data for locations along the river 

corresponding to the node points that connect each reach in the analysis 
4. Calculate a monthly water balance for each reach for the period of analysis 
5. Establish a dry and wet year type classification and identify each year of the period of 

record for year type for applying different loss time series for each node  
6. Determine representative dry year and wet year monthly volumes of reach losses from the 

results of step 4. 
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7. Select representative dry year and wet year daily loss patterns for each reach and adjust the 
daily pattern volumes so that the resulting monthly volumes of each adjusted pattern equals 
the monthly volumes of calculated nodal loss for representative dry and wet years in step 
5. The results of this step are a set of dry year daily losses for each reach and a set of wet 
year daily losses for each reach. 

8. For each year of the period of simulation of 1911 to 2013 for each reach (nodal loss) create 
an annual repeating pattern time series of dry and wet year losses using the results of step 
6.  

 
The land use based agricultural water demands that have been quantified by Davids 
Engineering (described in section 2.2.1) generally are less than the calculated reach water 
balance losses (minus known municipal water demands for the relevant reach). The May 
through October water balance loss that is in excess of known municipal and estimated 
agricultural losses is classified for this analysis as an additional agricultural water demand loss 
of stream flow. The results of the analysis provide a set of loss time series that are confirmed 
through the use of measured streamflow data. This method ensures that the stream depletions 
that affect operations for all system demands including water supply and instream flows are 
grounded in measured stream conditions through the use of historical stream gage data. 
 
Unless otherwise specifically identified, when describing a reach, the reach name is taken from 
the name of the downstream node of the reach as used in the ResSim model. 
 

2.1 Municipal Water Demands 
 
Water demands for municipal and industrial water use were established for the nine public water 
systems that have water supplies composed of surface water and groundwater wells in the alluvial 
aquifer along the river corridor. Other than the City of Healdsburg which receives a portion of its 
water from Dry Creek, the systems use water available along the mainstem corridor in the Upper 
Russian River watershed. Based on annual Public Water System Statistics (PWSS) reports 
submitted to California Department of Water Resources (DWR), the total service population for 
these systems is approximately 55,000. The City of Ukiah serves the largest population with 
16,000 persons. Overall, the Upper Russian River watershed has an estimated population of 55,706 
based on data from the 2010 U.S. Census.  

For the upper Russian River from Ukiah to Healdsburg municipal demands were aggregated by 
affected reach and were included in the reach loss time series. Table 2 provides a listing of current 
annual water demands for these systems quantified by affected reach and used in the analysis of 
reach losses. For the lower Russian River below Healdsburg and for Dry Creek, the municipal 
system demands are established as separate diversion time series at the appropriate model node. 
These separate time series of municipal demands are; Russian River County Water District, City 
of Windsor, City of Healdsburg (Dry Creek wells and Fitch Mountain wells as separate series) and 
SCWA Wohler-Mirabel observed diversions. The approach to compiling these datasets as input 
time series of diversions are described below. 
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Table 2: Reach Aggregated Municipal Demands 

Model Node (downstream of affected reach) 
Municipal System Annual Water 

Production (acre-ft per year) 

Hopland  5,837 

Cloverdale 308 

Healdsburg 3147 

 

The lower Russian River diversions of City of Windsor, City of Healdsburg at Dry Creek wells, 
City of Healdsburg at and Fitch Mountain wells and SCWA Wohler-Mirabel diversions are 
metered and recorded daily. The Russian River County Water District diversions were compiled 
as a monthly time series. An examination of historical diversion trends and patterns was done for 
the SCWA Wohler-Mirabel diversions to determine the appropriate time period to use as a basis 
for calculating representative diversions for all of the of the lower Russian River M&I diversions 
in the model. M&I diversions in the lower Russian River area are characterized by a build-up in 
the 1990’s and peaking in the early 2000’s before conservation efforts had a significant impact on 
diversion volumes in the mid to late 2000’s. Prior to 2007, SCWA annual diversion volumes were 
often above 60,000 acre-ft. Diversion volumes trended downward from 2007-2008 and later. 
Because of the downward trend in diversion volumes due to conservation efforts, only the most 
recent years are applicable to current day diversion rates and volumes. For the modeled M&I 
diversion of the lower Russian River the 2009 to 2014 period was selected to characterize current 
diversions. Figure 3 is a plot of the annual SCWA Wohler-Mirabel diversion volumes for 2005 to 
2014 with lines for the 2005 to 2014 annual average of 54,100 acre-ft and the 2009 to 2014 annual 
average of 51,400 acre-ft. The daily values for 2009 through 2014 are averaged to obtain the daily 
time series of diversions for each of the M&I purveyors of the City of Windsor, City of Healdsburg 
at Dry Creek wells, City of Healdsburg at and Fitch Mountain wells and SCWA Wohler-Mirabel 
diversions. For Russian River County Water District diversions monthly values calculated as 
constant daily rates by month we determined by averaging the monthly volumes for the years 2009 
through 2014. 
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Figure 3: SCWA Wohler-Mirabel Annual Diversion Volumes for 2005 to 2014 with 2005 to 2014 
and 2009 to 2014 Annual Averages 

 

2.2 Agricultural Water Demands 
 

2.2.1 Agricultural Applied Water Estimates 
Measured agricultural diversion data is generally not available for the study area. Agricultural 
diversions were estimated through land used based methods in an analysis completed for the 
SCWA in 2013 by Davids Engineering (Davids Engineering, 2013).  In this study, estimates of 
historical irrigation demands were developed using an agricultural irrigation demand model and a 
soil moisture accounting model. 

Estimates of daily applied water and riparian vegetation losses were developed by estimating total 
daily crop evapotranspiration (ET).  Daily total crop ET was calculated for different crop types 
using unique crop coefficients derived from a 2008 analysis of actual ET (ETa), based on the 
Surface Energy Balance Algorithm for Land (SEBAL®) model, coupled with quality-controlled 
reference ET (ETo) data from the California Irrigation Management Information System (CIMIS). 
 
The Soil-Water-Atmosphere-Plant (SWAP) model was used to calculate a daily root zone water 
balance and estimate applied water depths from 2002 to 2008 for agricultural fields and within the 
Applied Water Analysis Zone (AWAZ).  The AWAZ represents the area within which diversion 
or consumption of water is either known or presumed to have immediate effects on Russian River 
flows. The analysis and results of the agricultural water demands affecting stream flow are further 
described in Davids Engineering 2013. 
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2.2.2 Water Balance Losses 
The need for a water balance estimate of stream losses in the Russian River is demonstrated by the 
fact that known municipal system demands and agricultural applied water estimates alone do not 
explain the amount of streamflow loss that occurs for the upper Russian River reaches from Ukiah 
to Healdsburg and on Dry Creek. The water balance of a stream reach is defined as the known 
inflows minus the known outflows. The known inflows are the stream reach upstream node gaged 
flow and local runoff inflow. The know outflows are the reach downstream node gaged flow, 
municipal system demands (e.g. well records) and the agricultural applied water estimates for the 
AWAZ that affect the reach. The local runoff flows are the nodal unimpaired flows determined by 
the USGS as part of their work to develop the Model hydrology data set. This data is more fully 
discussed in SCWA 2016.  
 
The unimpaired flow for most reaches typically diminishes to low or no flow conditions by early 
to mid-May in dry years and June in wetter years. During the wet season unimpaired flows are 
large and the magnitude of these flows are significantly greater than the magnitude of losses. 
Because of these differences, gage error and unimpaired flow estimation error can be significant 
compared with the magnitude of losses and obscure a reliable calculation of water balance derived 
losses. Additionally, in the springtime of wetter years, agricultural water use is very low so that 
corresponding stream losses are also low making water balance loss calculations unreliable. For 
these reasons, water balance losses are only calculated for the months of May through October for 
use in the loss time series.  
 
An example of the data and analysis methodology for the water balance loss calculation can be 
seen in the following. Figure 4 is a plot of components of the water balance for the Hopland reach 
for 2002. The plot shows the gross water balance from the reach gages, which are the downstream 
gage USGS 11462500 Russian River Near Hopland mean daily flow minus the upstream gage 
flows at USGS 11461000 Russian River Near Ukiah (which measures West Fork Russian River 
flow), minus the mean daily release from Lake Mendocino (which measures East Fork Russian 
River flow). The plot also includes the local inflow at Hopland from the USGS inflow dataset, the 
agricultural applied water estimate, plotted as a negative flow and the municipal system demand 
plotted as a negative flow. The plot shows that in April and May the water balance tracks the local 
flow, and then in June the water balance loss increases and is substantially more negative than the 
agricultural applied water estimate.  
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Figure 4: USGS Gage Difference, Local Flow Agricultural Applied Water Estimate and Municipal 
System Demand for the Hopland Reach for April through October 2002 

 
To show a clearer picture of the relative magnitude of the known losses versus the total water 
balance loss Figure 5 plots these two calculated quantities which are the combination of the data 
shown in Figure 3.  
 
The known losses in figure 4 are the agricultural applied water estimate plus the municipal system 
demand plotted as negative numbers and the total water balance loss is the USGS gage difference 
(downstream minus upstream) minus the local flow. The plot shows that for May the total water 
balance is slightly positive, suggesting that gage error or the local flow estimate is not capturing 
all of the local flow that is occurring at this time. For July and August, the total water balance loss 
is greater than the know depletions for agricultural and municipal uses, showing that more stream 
loss is occurring than is quantified by the know losses. For portions of these months the total water 
balance loss is more than 20 cfs greater than the know losses. The plot demonstrates the need to 
quantify the unknown losses than can only be estimated through a water balance of the stream 
reaches. 
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Figure 5: USGS Gage Difference minus Local Flow versus Agricultural Applied Water Estimate 
plus Municipal System Demand (as negatives) for the Hopland Reach April through October 2002 

 
A water balance analysis of all stream reaches was completed for the period 2002 to 2013 for the 
months May through October to estimate the total observed loss for each reach in the system.  This 
analysis incorporated multiple datasets including observed upstream and downstream flows, 
estimated reach gains (local flows) as quantified by the unimpaired flows, known reach losses for 
M&I, estimated diversions from agriculture as estimated by Davids Engineering, and estimated 
losses from riparian vegetation.  The total water balance loss for a reach is the result of subtracting 
the gage record of an upstream reach from a downstream reach and subtracting the local inflows 
that contribute to that reach. The net water balance loss is the total water balance loss that cannot 
be accounted for from observed M&I diversions, estimated agricultural diversions and estimated 
losses to riparian vegetation.  Although water balance losses cannot be directly accounted for by 
observed direct diversions from the river, for this study it is assumed that the net water balance 
loss is the result of the cumulative impact of water being pumped from groundwater wells or 
diverted from tributaries.  
 

For application of the AWAZ losses to reach losses applied at model nodes, two methods were 
used. For the Jenner Reach where losses are applied at model node “Hacienda”, the daily AWAZ 
applied water estimates developed by Davids Engineering for the period 2002 to 2008 were 
averaged into a single time series. These demands were then combined with the municipal 
demands for this reach to obtain a total reach loss. No water balance losses were calculated for this 
reach because no consistent pattern of water balance reach loss could be identified. For the model 
reaches of Hopland, Cloverdale and Healdsburg on the upper river and for Dry Creek, the 
agricultural applied water estimate losses for the AWAZ were combined with the municipal system 
demands and with the net water balance losses to determine a total nodal loss time series. As 
discussed in more detail in the following sections, water balance losses were only determined for 
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May through October. For the months of November through April only the agricultural applied 
water estimate losses and known municipal system demands were included in the nodal loss time 
series, and these were developed as average monthly rates.   
 
For the upper Russian River nodes of Hopland, Cloverdale and Healdsburg, the AWAZ applied 
water estimates were first used to determine if a net water balance loss was present. If the 
calculation of net water balance loss results in a monthly loss (i.e. greater than zero) for the months 
of May to October then the AWAZ applied water estimate is included with the net water balance 
loss, which also includes any applicable municipal demand. If a net water balance loss is not 
identified (i.e. less than zero), then the total loss for that month for that reach is the sum of the 
AWAZ applied water estimate and any municipal demand complied for that reach only. 

2.2.3 Water Loss Due to Frost Protection 
Flow losses due to diversions made by agricultural producers for the protection of crops from frost 
damage were estimated through an analysis of observed flow depletions at USGS discharge gages 
during the periods March 15 to May 15 for the years 2004, 2007, and 2008.  A number of frost 
events were analyzed for each gage using 15-minute interval flow data.   

A complete observed flow record for the entire model period of simulation is not available to 
directly analyze frost protection depletions. In order to develop datasets of loss due to frost 
protection practices for use in the model, an analysis of daily minimum temperatures was 
completed for observed historical climate.  For historical climate minimum daily temperature data 
was analyzed from different National Weather Service weather stations in the Russian River basin.  
These stations include the Ukiah Station, Ukiah Airport Station, Cloverdale Station, Healdsburg 
Station, and the Santa Rosa Airport Station.  Collectively these stations provide a continuous 
record of minimum daily temperature for the entire historical simulation period (1910-2013) for 
the study area. The result is a times series of daily frost protection based losses for the following 
reaches; 1) Calpella (applied at Coyote), 2) Hopland, 3) Coverdale, 4) Healdsburg and 5) Dry 
Creek. The water losses due to frost protection agricultural activities for the five locations listed 
above are added to the nodal loss time series for inclusion in the model. The analysis and results 
of water loss due to frost protection is further detailed in SCWA 2016. 

2.3 Water Loss Year Types 
 

Examination of the calculated total water balance losses show a pattern of increased losses in the 
springtime and early summer resulting in increased annual losses for years when springtime 
precipitation was low. Conversely, in wet springtime years either no water balance loss could be 
detected in the spring months of May and sometimes June, or lower total annual loss volumes were 
observed. The nodal loss time series are derived from the average of multiple years. Because 
streamflow conditions in drier hydrologic years are important for the examination of system 
operations, it was determined that quantification of the increased loss amounts in dry years was 
needed to approximate the greater demand on the Russian River water supply system when runoff 
volumes are low and the system is stressed. Therefore, the nodal loss time series were separately 
calculated for dry and wet precipitation springtime years based on springtime precipitation 
patterns. 
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2.3.1 Precipitation Patterns 
A historical analysis of observed system loss for the upper river from 1970 to 2013 was completed 
to identify patterns in system loss versus springtime precipitation. Results of this analysis indicate 
that springtime precipitation (April to June) for the upper Russian River appears to correlate with 
total basin dry season loss (June to October). Precipitation data from the National Weather Service 
National Climate Data Center for Ukiah, Cloverdale Healdsburg and Guerneville weather stations 
was examined.   Additionally, this analysis indicates that there are envelopes of demand consistent 
with wet and dry year types.  Figure 6 provides a summary of this analysis with scatter plot of 
springtime precipitations versus dry season losses for the more recent period of 1990 to 2008 where 
dry season losses decrease with increasing springtime precipitation. The plot includes a linearly 
interpolated trend line and boxed areas showing the envelopes of system loss representing wet and 
dry year types. A graphical approach was used to identify the basic relationship of springtime 
precipitation and dry season losses.  

 

 
Figure 6: Combined Ukiah and Healdsburg April to June Precipitation versus Total Upper River 
Loss - June to October  

 

2.3.2 Representative Rain Gaging Data 
Rain gage data for four sites, Ukiah, Cloverdale Healdsburg and Guerneville were compiled for a 
range of individual and mutable station spring month volumes and compared with total June 
through October water balance losses for the upper Russian River reaches. Graphical and linear 
regression methods were used to identify relationships between the precipitation and water balance 
loss data sets. The best correlation of springtime precipitation and water balance loss is the total 
April, May and June precipitation volume for the combined Ukiah and Healdsburg rain gages 
versus June to October total upper Russian River water balance losses.  
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2.3.3 Dry and Wet Year Determination for Period of Record 
The purpose of identifying dry years as they relate to water balance loss volume is to ensure that 
higher loss rates of low spring precipitation years are applied to the system in years which also 
have low runoff. Although low runoff volumes for a year are directly related to low precipitation, 
annual loss volumes are more closely tied to low spring precipitation. A clear example of the direct 
relationship of spring precipitation versus water balance loss but counter to annual runoff volume 
is 1997. 1997 had very large annual runoff due to the new year’s flood of that year, but then 
experienced a dry spring. The June to October water balance loss for the upper Russian River for 
that year was 20,321 acre-ft, 30% more than the average loss.  

A threshold value for April to June combined Ukiah and Healdsburg precipitation of 9 inches was 
selected as the metric for designating years as dry or wet. The threshold of 9 inches of combined 
Ukiah plus Healdsburg precipitation results with 70 of 104 years as dry. Table 3 lists the years 
corresponding water loss year type for the model simulation period of record. 

 
Table 3: Water Loss Year Types for Model Period of Record 1910 to 2013 

 
 

2.4 Compilation of Reach Loss Time Series 
 

The compilation of a loss time series for most of the model reaches, which is applied to the 
downstream node of the corresponding reach in the model, consisted of determining two sets of 
monthly loss volumes for each reach, one for dry years and one for wet years and then selecting a 
representative daily loss pattern from the calculated reach daily water balance losses, and adjusting 
the pattern so that the monthly volume of the pattern losses equaled the compiled dry and wet year 

Year Type Year Type Year Type Year Type Year Type Year Type
1910 DRY 1930 DRY 1950 DRY 1970 DRY 1990 WET 2010 WET
1911 DRY 1931 DRY 1951 DRY 1971 DRY 1991 DRY 2011 DRY
1912 WET 1932 DRY 1952 DRY 1972 DRY 1992 DRY 2012 DRY
1913 WET 1933 DRY 1953 WET 1973 DRY 1993 WET 2013 DRY
1914 DRY 1934 DRY 1954 WET 1974 DRY 1994 DRY
1915 WET 1935 WET 1955 WET 1975 DRY 1995 WET
1916 DRY 1936 WET 1956 DRY 1976 DRY 1996 WET
1917 DRY 1937 DRY 1957 WET 1977 DRY 1997 DRY
1918 DRY 1938 DRY 1958 WET 1978 WET 1998 DRY
1919 DRY 1939 DRY 1959 DRY 1979 DRY 1999 DRY
1920 WET 1940 DRY 1960 DRY 1980 DRY 2000 WET
1921 DRY 1941 WET 1961 DRY 1981 DRY 2001 DRY
1922 DRY 1942 WET 1962 DRY 1982 WET 2002 DRY
1923 WET 1943 DRY 1963 WET 1983 WET 2003 WET
1924 DRY 1944 WET 1964 DRY 1984 DRY 2004 DRY
1925 WET 1945 DRY 1965 WET 1985 DRY 2005 WET
1926 WET 1946 DRY 1966 DRY 1986 DRY 2006 WET
1927 WET 1947 DRY 1967 WET 1987 DRY 2007 DRY
1928 DRY 1948 WET 1968 DRY 1988 DRY 2008 DRY
1929 DRY 1949 DRY 1969 DRY 1989 DRY 2009 DRY
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monthly loss volumes. For three reaches this approach was not used. Summer water balance losses 
could not be detected for the Russian River reaches from Healdsburg to Dry Creek, from Dry 
Creek to Hacienda, and from Hacienda to Jenner. Therefore, only municipal demands and AWAZ 
agricultural applied water estimated losses were identified for these reaches. The following 
sections describe the use of daily loss patterns adjusted to calculated monthly loss volumes to 
determine the nodal loss time series for the model for the remaining model reaches. 

2.4.1 Daily Loss Patterns 
One of the significant factors affecting operation of the Russian River water supply system is the 
daily variation in flow due to highly varying losses downstream of the release points of Coyote 
and Warm Springs dams, and the operations to adjust releases to ensure compliance with required 
instream flows at downstream control points. Development of a daily loss pattern that is taken 
from observed gage data provides a more realistic model simulation of the river system, the change 
in depletions from day to day and operations to adjust to this daily varying loss of river flow. In 
addition, with the differentiation of dry and wet years for loss volumes, separate dry and wet year 
daily loss patterns where also developed. Figure 7 is an example of the calculated water balance 
loss for the Healdsburg reach for June through October 2008 that shows that streamflow depletions 
vary significantly from day to day. For this time period and reach, the maximum day to day change 
in loss is 15 cfs. When Lake Mendocino releases are being made to comply with the Healdsburg 
required minimum instream flow, the daily reach loss variation of the Hopland, Cloverdale and 
Healdsburg reaches can combine to more than 30 cfs of day to day variation in stream loss.  

For wet years for the Cloverdale and Healdsburg reaches, the net water balance loss calculation 
(total calculated water balance loss minus known municipal system demands and AWAZ 
agricultural applied water estimates) did not provide meaningful results. Because these reaches did 
not have water balance based loss volumes which are derived from daily stream gage records, no 
water balance based daily loss patterns could be determined. Therefore, for these two reached for 
wet years, the losses are the monthly volumes of municipal system demands plus the AWAZ 
agricultural applied water estimates computed as uniform daily flow loss rate values for each 
month.   
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Figure 7: Total Calculated Daily Mean Water Balance Loss for the Healdsburg Reach June to 
October 2008 

An example of a dry year loss pattern is shown in Figure 8 which is the pattern for the Healdsburg 
reach. The dry year loss pattern for the Healdsburg reach utilizes an average of water balance 
losses for the years 2002, 2004, 2007 and 2008. Figure 7 shows the dry year loss pattern for the 
Healdsburg reach for May to October. As stated above, a final step in the development of the time 
series is to adjust the pattern so that the volume of the daily loss for each month equals the volume 
calculated for dry years in the monthly volume analysis. The pattern shown have not been adjusted 
for monthly loss volume. 
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Figure 8: Dry Year Loss Pattern for the Healdsburg Reach May to October  

 

2.4.2 Monthly Loss Volumes 
The daily loss patterns explain the day to day variability of stream losses, but without some 
volumetric adjustment the daily patterns could not be applied to each reach for the period of 
simulation and accurately represent the water supply demands that stream losses put on the system. 
The monthly loss volumes provide the water supply demands that support a water balance 
operations model which reasonably simulates stream conditions and water supply operations. The 
monthly loss volumes are comprised of three components, the AWAZ agricultural applied water 
estimates, the municipal system demands, and the unknown stream losses that are calculated using 
the water balance methods described in Section 2.2.2. The analysis of monthly loss volumes 
included the years 2002 through 2008 for the agricultural applied water estimates and 2002 through 
2013 water balance loss. The municipal system demands used in the monthly loss volumes where 
a water balance calculation is used are the average of the period 2009 to 2013 to provide a more 
recent estimate of municipal water uses that affect stream flow than would be quantified with the 
use of earlier years. The use of 2009 to 2013 also provides a basis for estimating future municipal 
system demand scenarios by applying factors to the 2009 to 2013 average demand to account for 
growth as well as conservation efforts. The individual municipal system demands for the lower 
river, which are described in Section 3.1.4 were compiled using 2009 to 2014 data to capture the 
water demands of 2014, a very dry, recent year. 

For some months the results of the water balance calculation were clear outliers due to factors such 
as late runoff of local flow that obscures the losses in some months of some years, as well as loss 
results that show stream gains rather than losses. For these months, changes and adjustments from 
the methods described in the previous sections were used for some of the calculations. These 
changes and adjustments are described in the follow sections that address specific reaches. 
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3  REACH SUMMARY AND RESULTS 

3.1 Reach Loss Time Series Compilation 
 

For all of the time series including the results of the water balance analysis and compilation of 
municipal system demand time series and agricultural applied water estimates, an additional step 
is needed to expand those series to the full period of simulation of 1910 to 2013. To complete this 
expansion of single year series for dry and wet years to the full period an Excel based tool was 
created to automate this process. The time series builder tool uses the year types as shown in 
Section 2.3.3 to apply the corresponding dry and wet series of nodal losses to the appropriate year 
type. In addition, the tool modifies the nodal loss time series to account for the frost protection 
losses described in Section 2.2.3. The results of the tool are output to an HEC .dss file that can be 
used in the Model. 

The following sections describe the specific calculations and results of reach losses. 

3.1.1 Calpella Losses 
The Calpella reach losses are applied at model node “Coyote” and include Potter Valley Irrigation 
District diversions quantified through the water balance calculation. Unlike the upper Russian 
River reaches which used a daily pattern that was adjusted to monthly volumes of loss, these reach 
losses were directly calculated by averaging separate dry year and wet year daily water balance 
results. The dry year water balance loss time series is the average of daily values for years 2002, 
04, 07, 08, 11, 12 and 13 for the months of May through October. The wet year water balance loss 
time series is the average of daily values for years 2003, 05, 06, and 10 for the months June through 
October. The Calpella Reach water balance is calculated by subtracting the USGS 11461500 East 
Fork Russian River near Calpella gage (downstream node outflow) from the Potter Valley Project 
diversions from the Eel River (upstream node inflow) plus the local flow as determined from the 
USGS runoff model. The water balance which is determined by subtracting downstream node flow 
from upstream node plus local flow, results in a positive value for stream loss, which is the correct 
sign for inclusion in the model as a nodal diversion. Figure 9 is the daily loss time series for dry 
and wet years for the Calpella Reach. Figure 10 is the monthly loss volumes for dry and wet years 
for the Calpella reach. 
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Figure 9: Calpella Reach Daily Loss Time Series for Dry and Wet Years 

 

 
Figure 10: Calpella Reach Monthly Loss Volumes for Dry and Wet Years (acre-ft) 

3.1.2 Upper Russian River Reach Losses 
Losses for the Hopland, Cloverdale and Healdsburg reaches were calculated using the identical 
method.  The general form of the method used has been described in sections 2.1 and 2.2. Due to 
irregular results of the water balance calculation for the month of May, a replacement value is used 
for this month that is the ratio of the May agricultural applied water estimate to the total June 
through October agricultural applied water estimate times the June through October net water 
balance loss (i.e. total water balance loss minus municipal and agricultural losses). The rational 
for this replacement is that the magnitude of water balance loss is linearly related to the agricultural 
water use.  The monthly loss volumes for dry and wet years for the Hopland, Cloverdale and 
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Healdsburg reaches are shown in Figures 11, 12 and 13 respectively. The months of May through 
October include the water balance loss volumes while the months of January through April, 
November and December are the agricultural applied water estimates plus municipal system 
demands and do not include water balance amounts. 

 

 
Figure 11: Hopland Reach Monthly Loss Volumes for Dry and Wet Years (acre-ft) 

 

 
Figure 12: Cloverdale Reach Monthly Loss Volumes for Dry and Wet Years (acre-ft) 



  August 5, 2016 

SCWA Russian River Operations Model  21 August 2016 
Stream Depletion Time Series Development 
 

 
Figure 13: Healdsburg Reach Monthly Loss Volumes for Dry and Wet Years (acre-ft) 

3.1.3 Dry Creek Reach Losses 
Losses in the Dry Creek reach from Warm Spring Dam to the confluence with the Russian River 
consist of an agricultural applied water estimate and a water balance calculated loss. The municipal 
system demand that affects Dry Creek flow, the City of Healdsburg Dry Creek wells, are provided 
for model input as a separate time series of daily values that are an average of 2009 to 2014 daily 
well production readings.  

The Dry Creek reach monthly loss volumes are a combination of the dry and wet year averages 
for the period of 2002 to 2008 for the agricultural applied water estimate and 2002 to 2013 for the 
water balance loss. Agricultural applied water estimates are included for the months of April to 
November, while water balance losses are for the months of May through October. The total annual 
dry and wet year loss volumes are 4,363 acre-ft and 4,468 acre-ft respectively. Figure 14 is a plot 
of the monthly loss volumes for dry and wet years for the Dry Creek reach. 
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Figure 14: Dry Creek Reach Monthly Loss Volumes for Dry and Wet Years (acre-ft) 

3.1.4 Lower Russian River Reach Losses 
The Lower Russian River consists of the river reaches below Healdsburg to Jenner. This portion 
of the Russian River has a more complex hydrology for calculating a water balance than the upper 
portion of the river above Healdsburg and most of the losses in this reach can be explained by 
known losses. As seen in Figure 15, a plot of the total water balance for the reach from the Dry 
Creek confluence to Hacienda, losses for the period of May through October 2007 (shown as a 
positive amount) are mostly explained by the municipal system demands which is shown as a red 
line. The agricultural applied water estimate for this reach is an additional loss of about 15 to 25 
cfs, which when added to the municipal demand would equal or exceed the total water balance 
loss. Therefore, the losses for this reach do not include a water balance loss. 

 
Figure 15: Dry Creek to Hacienda Reach Total Water Balance Loss versus Municipal System 
Demands for May to October 2007 
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The Dry Creek to Hacienda Reach (Hacienda Node) losses are the following; 

• SCWA Wohler-Mirabel 
• Russian River County Water District 
• City of Windsor 
• City of Healdsburg Fitch Mountain Wells 
• Hacienda Agricultural Applied Water Estimates 

For the four municipal system demands the time series is calculated using the average daily 
diversion amounts for the period of 2009 to 2014. 

3.2 Total Simulated Losses 
 

The Russian River ResSim model nodal loss time series consist of six dry years and six wet years 
of nodal time series and six nodal time series that are applied to both dry and wet years resulting 
in twelve nodal loss time series for each year. Table 4 lists the monthly volumes of dry year losses, 
wet year losses, losses that apply to all years and then total system losses (excluding model 
calculated reservoir surface evaporation) for dry and wet years. The table listing shows a total 
system loss in dry years of 99,079 acre-ft and a wet year loss of 93,118. Figure 16 is a plot of the 
dry and wet year monthly total losses. 

 
Table 4: Monthly System Losses applied to Dry Years, Wet Years, All Years and Totals  

  DRY YEARS WET YEARS ALL YEARS DRY YEAR TOTAL WET YEAR TOTAL 

January                   521                 521               3,891                       4,412                          4,412  

February                   476                 476               3,666                       4,142                          4,142  

March                   531                 529               3,866                       4,396                          4,395  

April                   754                 619               4,156                       4,910                          4,775  

May                2,700              1,046               5,466                       8,166                          6,512  

June                5,269              4,470               5,657                     10,926                        10,127  

July                7,854              6,668               6,210                     14,064                        12,878  

August                9,170              7,924               6,010                     15,181                        13,934  

September                8,718              7,209               5,623                     14,340                        12,831  

October                4,851              5,388               4,829                       9,680                        10,217  

November                   653                 690               3,825                       4,478                          4,514  

December                   536                 533               3,848                       4,384                          4,381  

Annual            42,034          36,072            57,046                   99,079                     93,118  
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Figure 16: Dry and Wet Year Total Monthly System Losses (acre-ft) 
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Executive Summary 

Introduction 

Sonoma County Water Agency (SCWA, or Agency) supplies water to eight cities and special 
districts, which, in turn, provide municipal water supplies to about 600,000 residents in Sonoma 
and Marin Counties. The Agency commissioned development of agricultural applied water 
estimates for incorporation into the Russian River ResSim Model to account for unmetered 
agricultural diversions explicitly rather than as a component of system loss. The Russian River 
ResSim model supports the Agency’s reservoir and river operations and is being used to 
formulate and evaluate proposed changes to Decision D-1610, according to a water rights 
petition filed with the State Water Resources Control Board (Water Board).  Incorporating 
applied water estimates into the Russian River ResSim model supports improved river 
operations by narrowing the loss estimate to only those flow components that cannot be 
otherwise measured or estimated. 

Applied Water Estimates 

Estimates of historical irrigation diversions were developed using an agricultural irrigation 
demand model and a soil moisture accounting model. The assumption made was that irrigation 
application efficiency is 100 percent, so that irrigation diversions are the same as estimated 
applied water. This assumption is reasonable given the fact that essentially all irrigation water 
is applied by drip systems and that vineyards are aggressively deficit irrigated, so that deep 
percolation of applied water is negligible. By implication, it was assumed that all water applied 
for irrigation is consumed and that return flows can therefore be ignored.   
 
Estimates of daily applied water were developed by first estimating total daily crop 
evapotranspiration (ET). This was accomplished utilizing the land use mapping completed by 
the SCWA to identify the crop at the agricultural field scale. Then, the portions of the total daily 
ET that were supplied from applied irrigation water and from precipitation stored in the root 
zone, respectively, were estimated. The analysis was performed for subareas (or zones) within 
the Russian River Basin defined by unique combinations of crop, soil and climatic conditions.  
The analysis was performed for 2002 through 2008 because land use records from this period 
are considered to be reliable. 
 
Within each zone, daily total crop ET was calculated for different crop types using unique crop 
coefficients derived from a 2008 analysis of actual ET (ETa), based on the Surface Energy 
Balance Algorithm for Land (SEBAL®) model, coupled with quality-controlled reference ET 
(ETo) data from the California Irrigation Management Information System (CIMIS). The 
dominant crop throughout the basin is wine grapes. 
 
The Soil-Water-Atmosphere-Plant1 (SWAP) root zone model was used to calculate a daily root 
zone water balance so that total ET could be parsed into the portions derived from stored 
precipitation and from applied irrigation water. The SWAP model was configured uniquely for 
each combination of crop, soil and climatic conditions.   

                                                            
1 The SWAP model is a public domain model that has been thoroughly tested, peer-reviewed and documented, and is well adapted 
to mechanistic modeling over a wide range of conditions (Kroes, et al., 2008). 
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Recent literature was reviewed and interviews were conducted with vineyard irrigation 
management experts and wine grape growers to serve as a basis for parameterizing the SWAP 
model. Studies with published average applied water values for crops in Mendocino County 
and Sonoma County were found in the literature. One grower interviewed confirmed that the 
published average applied water values found in the reviewed literature for Sonoma County 
were approximately equal to his average applied water values over a wide range of wine grape 
varietals and soil types. However, the wide variation in growing conditions and ultimate use of 
the wine grapes results in significant variability in applied water among individual vineyards.   
 
Applied water depths for vineyards and orchards estimated using the SWAP model with 
SEBAL-derived actual crop coefficients (Kcs) were calibrated to within 10 percent of average 
reported values. Only a single measurement of applied water for pasture was found in the 
literature review and this value was significantly higher than the modeled applied water 
results. However, the area in pasture is small compared to vineyard and orchard areas and has 
been decreasing. Because there is generally little or no rain during the growing season and 
regulated deficit irrigation is practiced to maintain a desired stress level on the grapes, the total 
annual applied water volume is strongly dependent on the irrigation start date. The SWAP 
calibrated model ETa was within accepted error bounds, averaging four percent less and 
ranging from one to six percent less than the SEBAL ETa for February 1 through October 15, 
2008 (Table ES.1).  

Applied Water Analysis Zone 
By definition, the Applied Water Analysis Zone (AWAZ) represents the area within which 
diversion or consumption of water is either known or presumed to have immediate effects on 
Russian River or Dry Creek flows. The AWAZ includes all agricultural fields known to have 
surface water diversions and fields where groundwater pumping from the alluvium is believed 
to have immediate or nearly immediate effects on stream flow. Information on Russian River 
diversion points from eWRIMS together with information on agricultural fields developed by 
SCWA was used to define the AWAZ. 
 
The AWAZ confines the analysis of applied water to a specific area within the Russian River 
watershed where diversions are known to occur and the impacts on Russian River and Dry 
Creek surface water flows are direct. The timing and precise impact on Russian River and Dry 
Creek surface water flows of groundwater pumping to areas outside the AWAZ are less certain.   
 
Water balance studies completed by others indicate that additional Russian River flow 
depletions occur beyond those caused by estimated surface water diversions within the AWAZ. 
One such study (Grinnell, 2013) of gaged reaches of the mainstem of the Russian River and Dry 
Creek downstream of Warm Springs Dam estimated total reach losses by using observed 
discharge data collected by the U.S. Geological Survey (USGS), records of pumping from 
municipal and industrial diverters, estimated unimpaired flow data developed by the USGS, 
and the applied water estimates described in this report. The study found that total reach losses 
typically exceed applied water estimates from the AWAZ for the months June through October.  
Additional work is needed to determine the causes of these additional depletions. 
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Stream Corridor Vegetation ET 
Stream corridor (or riparian) vegetation along the Russian River and Dry Creek also consumes 
water from the river. ET by stream corridor vegetation was estimated based on the same SEBAL 
analysis conducted for irrigated agricultural crops. The stream corridor vegetation area was 
delineated by visual interpretation and digitization of the observed boundaries in recent aerial 
photos that were collected for the Russian River Geographic Information System (GIS). This 
area represents a total of approximately 6,018 acres within the Russian River watershed.  
 
Table ES.1. Comparison of SWAP Calibrated Model Results to Applied Water Estimates and 

SEBAL ETa for the February 1 Through October 15, 2008, Time Period 

Model Run 

Calibration 
Applied 

Water 
Depth 
(af/ac) 

Area 
Weighted 
Average 
SWAP 

Applied 
Water 
Depth 
(af/ac) 

SWAP 
Applied 

Water 
Depth 
(af/ac) Difference 

Average 
SEBAL 

ETa, 
inches 

SWAP 
ETa 

(Kcs*ETo) 
inches Difference 

vinehi1 0.61 0.66 0.67 8% 22.1 21.93 -1% 

vinelo1 0.62 18.2 17.96 -1% 

vinehi2 0.4 0.39 0.35 -2% 20.2 19.6 -3% 

vinelo2 0.30 19.5 18.91 -3% 

vinehi3 0.55 24.1 23.18 -4% 

vinelo3 0.33 20.2 18.91 -6% 

pasthilo1* 3.31* 2.35 2.35 -29%* 32 31.36 -2% 

pasthi2&3   1.84  24.5 23.73 -3% 

pastlo2&3   1.34  17.9 17.2 -4% 

orchhilo1 2.31 2.48 2.48 7% 37 36.42 -2% 

orchhilo2&3 1.82 1.83 1.83 1% 22.7 21.42 -6% 

*Only one reported volume of applied water was found for comparison. 

The process of developing stream corridor ET estimates involved intersecting the delineated 
stream corridor vegetation boundaries with the climate zones to get stream corridor acreage by 
climate zone, and then multiplying the acreages by water use coefficients (Kcs) derived from the 
2008 SEBAL analysis. 

Conclusions 

Applied water estimates were prepared for the AWAZ, an area along the Russian River and 
Dry Creek defined by fields whose irrigation diversions are known to have immediate or nearly 
immediate effects on Russian River and Dry Creek flows. The applied water estimates were 
calculated by multiplying crop acreages by crop-specific ETa estimates derived from the SEBAL 
energy balance model applied to Landsat satellite images. The applied water estimates were 
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corroborated through interviews with local experts and growers. Stream Corridor Vegetation 
ET was also estimated based on ETa estimates from the SEBAL model. Water balance studies 
completed by others indicated that more Russian River depletion was occurring than was 
accounted for by applied water estimates within the AWAZ and Stream Corridor Vegetation ET 
combined. The applied water estimates for the AWAZ have been incorporated in the Russian 
River ResSim operations model.  Studies to bring about additional future improvements are in 
the planning stage. 

Recommendations 

The following recommendations are expected to result in further improvement of applied water 
estimates. 

Recommendation 1: Validate Applied Water Estimates 
SCWA should validate the calculated estimates of applied water through comparisons to 
measured values. This would involve compiling all available reported irrigation diversions for 
2002 through 2008, linking the data to a water using area, reviewing this data for completeness 
and performing an accuracy assessment. Based on the accuracy assessment, some reported 
diversions may be removed from the reported diversion data set. Once the reported diversion 
data set is finalized, the reported diversions will be compared with estimates of applied water 
for the areas corresponding with the reported diversion data set. As reported irrigation 
diversions become available, a combined data set of reported diversions and applied water 
estimates should be used with ResSim. The reported data set is expected to increase and its 
accuracy improve with time.  

Recommendation 2: Refine Delineation of the Applied Water Analysis Zone 
As noted earlier, evaluation of reach water balances performed by others indicates that Russian 
River and Dry Creek stream flow depletions typically exceed the applied water estimates within 
the currently defined AWAZ during the months of June through October. The pattern of stream 
flow depletions suggests that irrigation diversions (including groundwater pumping) outside of 
the currently defined AWAZ are also causing these depletions. Expanding the AWAZ 
successively to include additional agricultural fields, so that the pattern of observed stream flow 
depletion more closely follows a typical pattern of loss due to seepage would improve the 
separation of losses from unmetered diversions and improve confidence in projections of how 
losses might change with future changes in land use and climate.  
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1 Introduction 
Sonoma County Water Agency (SCWA, or Agency) was created as a special district in 1949 by 
the California Legislature to act as the local sponsor for federal flood protection and water 
supply facilities known collectively as the Russian River Project. SCWA supplies water to eight 
cities and special districts, which, in turn, provide municipal water supplies to about 600,000 
residents in Sonoma and Marin Counties. 
 
The Agency stores water in Lake Mendocino and Lake Sonoma and diverts water from the 110-
mile-long Russian River, which drains 1,485 square miles, mostly in Sonoma and Mendocino 
Counties. Five principal tributaries (East Fork Russian River, Big Sulphur Creek, Mark West 
Creek, Maacama Creek, and Dry Creek) flow into the Russian River. In addition, the Pacific Gas 
and Electric Company’s Potter Valley Project diverts water from the Eel River into the East Fork 
of the Russian River.  
 
The Agency has filed a petition with the State Water Resources Control Board (Water Board) 
proposing changes to Decision D-1610. The proposed changes are permanent reductions in the 
required minimum flows in the Russian River and Dry Creek. The Russian River Biological 
Opinion determined that lower flows in the Russian River are beneficial for endangered or 
threatened salmon and steelhead and required the Agency to request these permanent 
reductions in flows.  
 
The Russian River ResSim model supports the Agency’s reservoir and river operations and is 
being used to formulate and evaluate the proposed changes to Decision D-1610. During the 
summer months, agricultural water demands along the Russian River become a significant 
factor that must be considered in reservoir releases to meet the instream flow targets. Thus, the 
Agency commissioned development of agricultural applied water estimates for incorporation 
into the Russian River ResSim Model to account for unmetered agricultural diversions. 
Accounting for the diversions explicitly rather than as a component of system loss supports 
improved river operations by narrowing the loss estimate to only those flow components that 
cannot otherwise be measured.  
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2 Data Development and Results 

2.1 Applied Water Estimates 

2.1.1 Overview 
Water is diverted from the Russian River and Dry Creek directly and by pumping groundwater 
from the alluvium for application to agricultural crops. The diversions are typically 
unmeasured, and records of the few measured diversions are generally unavailable to the 
Agency. Water must be released from Lake Mendocino and Lake Sonoma to supply the 
unmeasured irrigation diversions, meet known urban water diversions and satisfy minimum 
instream flow. Estimates of the unmeasured diversions are required to determine the correct 
release amount. The simplifying assumption was made that water diverted, but not consumed 
by the crop, returns to the stream, such that the applied water represents the “real” loss from 
the Russian River and Dry Creek. This section describes the analyses performed to develop 
estimates of historical applied water depths on a per acre basis. These estimates combined with 
the definition of the area for which applied water depletes the Russian River and Dry Creek are 
used to calculate the loss from the two streams due to agricultural water use.   
 
Estimates of daily irrigation applied water were developed by first estimating total daily crop 
evapotranspiration (ET) and then estimating the portions of the total daily ET that were 
supplied from applied irrigation water and from precipitation stored in the root zone, 
respectively. The analysis was performed for subareas (or zones) with the Russian River Basin 
defined as having unique crop, soil and climatic conditions. The analysis was performed for the 
2002 through 2008 period because the most current, reliable records of land use are from this 
period. 
 
Within each zone, daily total crop ET was calculated for different crop types using unique crop 
coefficients derived from a 2008 analysis of actual evapotranspiration using the Surface Energy 
Balance Algorithm for Land (SEBAL®), coupled with quality-controlled reference ET (ETo) data 
from the California Irrigation Management Information System (CIMIS). The dominant crop 
throughout the basin is wine grapes. 
 
The Soil-Water-Atmosphere-Plant (SWAP) root zone model2 was used to calculate daily root 
zone water balances so that total ET could be parsed into the portions derived from stored 
precipitation and from applied irrigation water. The SWAP model was configured to represent 
the unique soil conditions used to delineate the various analysis zones.   
 
Primarily to obtain calibration data sets for the root zone modeling, recent literature was 
reviewed and two vineyard irrigation management experts and one large and one small grower 
were interviewed. Average applied water values for Mendocino County and Sonoma County 
were found in the literature. The large grower interviewed confirmed that the values found in 
the literature for Sonoma County were approximately equal to his average applications over a 
wide range of wine grape varieties and soils.  
 

                                                            
2
 The SWAP model is a public domain model that has been thoroughly tested, peer-reviewed and documented, and is well adapted 

to mechanistic modeling over a wide range of conditions (Kroes, et al., 2008). 
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Water use coefficients for stream corridor vegetation were also derived from the 2008 SEBAL 
analysis and used to develop daily estimates of stream flow depletion due to stream corridor 
vegetation ET. 

2.1.1.1 SEBAL Analysis to Compute Actual ET for the Russian River Basin 
SEBAL is an extensively validated and peer-reviewed remote sensing technique that employs 
energy balance methodology to estimate actual ET from the earth’s surface. A series of nine 
cloud-free Landsat images encompassing the study area were processed to compute water 
consumption from February 1 through October 15, 2008. Each image was used to represent 
approximately a one-month period. The SEBAL ET results were combined with land use data to 
characterize the spatial and temporal patterns of actual ET throughout the study area. Although 
primary emphasis was on irrigated crop areas, the analysis also provided ET estimates for 
native vegetation and stream corridor vegetation. This information was used for calibrating the 
SWAP root zone model, and increased the overall confidence in the applied water analysis. See 
Appendix A for a detailed report on the SEBAL analysis. 

2.1.1.2 Delineation of Crop Groups, Soil Groups, and Climate Zones  
2.1.1.2.1 Analysis of Factors Influencing ET 
The crop, soil and climate are the primary factors influencing ETa volumes. Distance from the 
river3, height above the river, and field slope are three other physical factors that are known 
throughout the basin that could affect ETa volumes. The first step in delineating analysis zones 
was to analyze the relationship between actual evapotranspiration (ETa) from the SEBAL 
analysis and these three other physical factors. Distance from the river, height above the river, 
and field slope were correlated with ETa. In general, fields farther from the river, fields higher in 
elevation above the river, and fields on steeper slopes all tended to have lower seasonal ETa. 
These three physical factors were also correlated with shallower soils which tend to have lower 
soil available water holding capacities. Review of these relationships indicated that the soil 
available water holding capacity adequately captured this variability in the SWAP root zone 
modeling.  
 
Although irrigation tended to start earlier on fields with lower available water holding 
capacities, these fields also tended to be planted with varieties that were stressed more to meet 
the wine production quality objective. This combination of factors led to the counter intuitive 
result that fields that started irrigating earlier had lower ET and lower applied water depths.  

2.1.1.2.2 Crop Groups 
Crop groups were defined based on land use data provided by SCWA in the form of an ESRI 
shapefile delineating individual agricultural fields within and neighboring the Russian River 
Basin. Attributes of the shapefile include crop identification for individual years from 2000 
through 2008. For a typical field, the crop was identified during one of the years, but a crop was 
not identified for every year. Current crops were identified by selecting the most recent crop 
description from the annual columns. Crop descriptions from the SCWA land use data were 
grouped as shown in the following table (Table 2.1).  
 
 

                                                            
3 In this discussion, river refers to Dry Creek in the Reach from Lake Sonoma to the Russian River and the Russian River in all other 
reaches. 
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Table 2.1. Crop Groups Within the Russian River Basin (Source: SCWA Land Use Data) 

Crop Group Number of Fields Total Acres 
Average Field Size 

(ac) 

Vineyard (wine grapes) 10,720 61,262 6 

Orchard 1,855 6,266 3 

Pasture and Other 1,148 15,296 13 

TOTAL 13,723 82,824 6 

 
The group Pasture and Other includes primarily fields identified as pasture but also includes 
dairies and livestock operations, as well as miscellaneous unclassified perennial and annual 
crops. A summary of land use descriptions included in the Pasture and Other category is 
provided in Table 2.2. The distribution of crop groups within the Basin is shown in Figure 2.1. 
 

Table 2.2. Land Use Descriptions Included in Pasture and Other Crop Group 

Land Use Description 
Number of 

Fields Total Acres 
Average Field Size 

(ac) 

Pasture 499 10,722 21 

Dairy & Livestock 60 2,160 36 

Other Irrigated Land 384 1,482 4 

Non-Perennial Agriculture 147 664 5 

Perennial Agriculture 45 186 4 

Possible Irrigated Land 13 82 6 

TOTAL 1,148 15,296 13 
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Figure 2.1. Distribution of Crop Groups within Russian River Basin 
 



SECTION 2: DATA DEVELOPMENT AND RESULTS 

RUSSIAN RIVER APPLIED WATER ESTIMATES DEVELOPMENT REPORT 2-5 

2.1.1.2.3 Soil Groups 
Soil groups were defined based on the NRCS Soil Survey Geographic (SSURGO) Database. Data 
from soil surveys for Sonoma County (CA097) and for the eastern portion of Mendocino County 
(CA687) were merged in a Geographic Information System (GIS) and intersected with the 
SCWA agricultural field polygons. For each field, the dominant soil type was identified and its 
characteristics were assumed to be representative of the entire field.  

For each soil type, the total available water holding capacity (AWHC) was determined by 
summing the total AWHC for all layers above bedrock, cemented, indurated, or other limiting 
layers, to a maximum depth of 60 inches. A frequency distribution of total AWHC within the 
soil profile is provided in Figure 2.2. 
 

 
Figure 2.2. Frequency Distribution of Total Available Water Holding Capacity in  

Surface 60 Inches for Russian River Basin Agricultural Fields 
 

From inspection of Figure 2.2, it appears that there is a bimodal distribution of waterholding 
capacity within the Basin, with a division between modes at an AWHC of approximately 7 
inches. Approximately 38 percent of the area exhibits AWHC less than 7 inches, and 62 percent 
of the area exhibits AWHC greater than 7 inches, up to approximately 11 inches. Based on these 
results, two soil groups were defined corresponding to low AWHC (≤ 7 inches) and high  
AWHC (> 7 inches). A map showing the distribution of low and high AWHC soil groups is 
shown in Figure 2.3.  
 
 
 

0%

5%

10%

15%

20%

25%

0‐1 1‐2 2‐3 3‐4 4‐5 5‐6 6‐7 7‐8 8‐9 9‐10 10‐11 11‐12

%
 o
f 
A
re
a

Total Available Water, Surface 60 inches (in)



SECTION 2: DATA DEVELOPMENT AND RESULTS 

RUSSIAN RIVER APPLIED WATER ESTIMATES DEVELOPMENT REPORT 2-6 

 

 
Figure 2.3. Low and High AWHC Soil Groups for Russian River Basin Agricultural Fields 
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2.1.1.2.4 Climate Zones 
Climate zones were delineated based on the presence and location of CIMIS stations within the 
Basin, along with consideration of topographic and climate variability in the region. In general, 
the southern portion of the basin experiences coastal influence due to its close proximity to the 
Pacific Ocean to the west and the San Francisco Bay to the south. Moving northward within the 
basin, coastal influence decreases due to increasing distance from the Ocean and Bay, and 
increasing elevation. Additionally, north of the Sonoma-Mendocino County Line, the Russian 
River gorge narrows and there is an area without substantial cropping, dividing the Basin into 
north and south zones.  
 
Six CIMIS stations are located within the Basin, including Healdsburg (#51), Santa Rosa (#83), 
Hopland FS (#85), Windsor (#103), Sanel Valley (#106), and Bennett Valley (#158). The 
Healdsburg station was not considered for this analysis because it is currently inactive. The 
Hopland FS station does not report ETo and was thus also not selected. The Bennett Valley 
station is not located within a primary agricultural area and was likewise not selected for the 
analysis. The remaining three stations (Santa Rosa, Windsor, and Sanel Valley) were used for 
the analysis of climate zones. 
 
Typical methods for developing climate zones include the assignment of a defined area to a 
weather station, use of inverse distance weighting to determine the influence of a weather 
station at a location and development of a weather surface from the existing weather stations 
and known physical factors. The inverse distance weighting method was not chosen because it 
is based solely on distance to each weather station with no consideration of the physical and 
topographic factors described earlier that lead to a varied climate across the Basin. The 
development of a weather surface was not chosen because it requires a model and results in 
weather data for individual fields, a level of effort unlikely to improve the accuracy of total 
applied water estimates. So, to reflect climate differences within the Basin on crop water 
demands and resulting Russian River diversions, climate zones were delineated by assigning a 
defined area to a weather station.  Given the alignment of topography and physical factors with 
the river reach designations, climate zones were developed by assigning various reaches to a 
CIMIS station.  
 
Areas that lie primarily within the Redwood Valley area along the Russian River north of Ukiah 
along the West Fork of the Russian River are not included in the analysis area and, thus, are not 
in a climate zone. A summary of reaches included with each climate zone and the associated 
CIMIS stations is provided in Table 2.3.  
 
Climate Zone 1 was defined to include areas north of the Sonoma-Mendocino county line, and 
the Sanel Valley CIMIS station was selected for use in the computation of crop coefficients and 
subsequent estimation of crop water demands over time. Climate Zone 2 was defined to include 
reaches south of the county line but north of the Russian River-Dry Creek confluence, and the 
Windsor CIMIS station was selected for crop coefficient and subsequent crop ET calculations. 
Climate Zone 3 was defined to include reaches south of the Russian River-Dry Creek 
confluence, and the average ETo from the Windsor and Santa Rosa CIMIS stations was used for 
the crop coefficient and crop ET calculations. 
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Table 2.3. Russian River Reaches, Climate Zones and Association  
with CIMIS Weather Stations 

Reach 
ID 

Climate 
Zone Representative Area 

Representative 
CIMIS Station(s) 

0 1 Redwood Valley, Russian River (west fork) north of Ukiah 106 

10 1 Coyote (or, East Fork Russian River) 106 

20 1 Upper Russian River above Hopland Gage 106 

30 1 Upper Russian River below Hopland Gage 106 

40 2 Middle Russian River  103 

60 2 Lower Russian River (Guerneville) 83, 103 

65 2 Lower Russian River (Mouth) 83, 103 

52 3 Lower Dry Creek 103 

 
Crop coefficients were developed for the crop-soil-climate groups. For each group, crop 
coefficients were calculated for individual 30 meter pixels based on the SEBAL analysis of 
actual evapotranspiration for the 2008 growing season. Prior to extracting SEBAL ETa, field 
boundaries were buffered inward by 60 meters to avoid errors in crop coefficient estimation due 
to the effects of satellite pixels crossing field boundaries, which represent a combination of 
actual ET within and outside of the field. As a result of the buffering, many small fields were 
not included in the crop coefficient analysis and the assumption was made that crop coefficients 
derived from large fields were also representative of small fields. Crop-soil-climate groups were 
defined in order to guarantee that at least 10 fields were included in the calculation of crop 
coefficients for a given group for all image dates in the analysis. The number of fields with 
available SEBAL data varied across image dates due to partial cloud coverage of the basin for 
some time periods.  
 
In some cases, it was necessary to combine climate or soil groups in order to provide an 
adequate number of fields for calculation of crop coefficients. For vineyards, it was possible to 
maintain all possible combinations of climate zone and soil group due to extensive vineyard 
cropping in the Basin. For Pasture and Other, fields in Climate Zone 1 were grouped together 
regardless of soil type due to a very small number of fields planted on low waterholding 
capacity soils. For Orchards, fields in Climate Zone 1 were likewise grouped together without 
regard to waterholding capacity because very few orchards are grown on low waterholding 
capacity soils.  
 
A summary of the crop-soil-climate groups, along with the number of fields with available 
SEBAL data following buffering and masking of clouds for each image date is provided in Table 
2.4. All possible combinations of crop, soil group, and climate zone are provided, with groups 
selected for the crop coefficient analysis shaded to demonstrate grouping across soil groups or 
climate zones. Final crop-soil-climate groups and resulting field counts by image date are 
provided in Table 2.5. The use of crop coefficients in the SWAP modeling is discussed in later in 
this section and includes examples of crop coefficients for selected groups.  
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Crop Group Soil Group Climate Zone 2/13/08 3/24/08 4/25/08 5/11/08 6/4/08 6/28/08 7/30/08 8/31/08 9/24/08
Vineyard High WHC 1 628 415 629 630 622 630 630 630 623
Vineyard Low WHC 1 63 49 63 63 62 63 63 63 62
Vineyard High WHC 2 552 626 626 626 535 626 626 626 550
Vineyard Low WHC 2 363 406 406 406 331 406 406 406 339
Vineyard High WHC 3 396 465 465 465 376 227 465 465 387
Vineyard Low WHC 3 258 299 299 299 241 141 299 299 245

Pasture & Other
High & 
Low WHC 1 134 22 134 134 134 134 134 134 134

Pasture & Other High WHC 2 & 3 109 112 112 112 99 28 112 112 100
Pasture & Other Low WHC 2 & 3 100 111 111 111 100 29 111 111 100

Orchard
High & 
Low WHC 1 57 47 57 57 57 57 57 57 57

Orchard
High & 
Low WHC 2 & 3 96 111 111 111 90 16 111 111 90

SEBAL Image Date

Crop Group Soil Group Climate Zone 2/13/08 3/24/08 4/25/08 5/11/08 6/4/08 6/28/08 7/30/08 8/31/08 9/24/08
Vineyard High WHC 1 628 415 629 630 622 630 630 630 623
Vineyard Low WHC 1 63 49 63 63 62 63 63 63 62
Vineyard High WHC 2 552 626 626 626 535 626 626 626 550
Vineyard Low WHC 2 363 406 406 406 331 406 406 406 339
Vineyard High WHC 3 396 465 465 465 376 227 465 465 387
Vineyard Low WHC 3 258 299 299 299 241 141 299 299 245
Pasture & Other High WHC 1 129 18 129 129 129 129 129 129 129
Pasture & Other Low WHC 1 5 4 5 5 5 5 5 5 5
Pasture & Other High WHC 2 10 10 10 10 10 10 10 10 10
Pasture & Other Low WHC 2 7 8 8 8 7 8 8 8 7
Pasture & Other High WHC 3 99 102 102 102 89 18 102 102 90
Pasture & Other Low WHC 3 93 103 103 103 93 21 103 103 93
Orchard High WHC 1 54 47 54 54 54 54 54 54 54
Orchard Low WHC 1 3 3 3 3 3 3 3 3
Orchard High WHC 2 3 3 3 3 3 3 3 3
Orchard High WHC 3 82 91 91 91 75 10 91 91 74
Orchard Low WHC 3 14 17 17 17 12 3 17 17 13

SEBAL Image Date

Table 4.  Crop-Soil-Climate Groups Indicating Available Fields for SEBAL Crop Coefficient Analysis by Image Date.

 
 

Table 2.5. Final Crop-Soil-Climate Groups for SEBAL Crop Coefficient 
Analysis and Field Counts by Image Date 

Table 2.4. Crop-Soil-Climate Groups Indicating Available Fields for SEBAL 
Crop Coefficient Analysis by Image Date 
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2.1.1.3 Russian River Basin Applied Water Data  
An extensive literature review was conducted and irrigation management experts and growers 
were interviewed to characterize irrigation management in the Russian River Basin. This effort 
concentrated on vineyards due to their dominance in the basin. Technical papers and reports 
were obtained and reviewed for applied water data sets to use in calibrating the SWAP root 
zone model. Two irrigation management experts and two growers (one large and one small) 
were interviewed with the objectives of confirming that the data sets found in the literature 
were representative of actual production conditions and obtaining additional calibration data.  

2.1.1.3.1 Literature Review 
This section summarizes the key findings of the literature review conducted to support the 
estimates of irrigation water applied to the major crops in the Russian River Basin. Publications, 
identified through an internet literature search, were obtained and reviewed. Relevant 
publications are discussed in this section and included in the references at the end of this report.  
Glenn McGourty, University of California Cooperative Extension Viticulture & Plant Science 
Advisor for Mendocino County, was interviewed by phone. Rhonda Smith, University of 
California Cooperative Extension Viticulture Farm Advisor for Sonoma County, was also 
interviewed. Average applied water values for Mendocino County and Sonoma County were 
found in the literature. In addition, applied water values for five vineyards in the Napa Valley 
for 2006 were found. 
 
The literature review concentrated on identifying data sets of measured applied water for 
vineyards in the Russian River Valley. One measured vineyard applied water data set and two 
data sets from surveys were found. 
 
Lewis, et al. (2008) of the University of California Cooperative Extension measured applied 
water data on vineyards, pears and pasture in the Mendocino County portion of the Russian 
River watershed Mendocino County. These researchers worked with 15 cooperating growers to 
measure applied water to 33 wine grape blocks covering 300 acres. This area included blocks in 
the Hopland area and in the Redwood, Ukiah and Potter Valleys. Measurements of applied 
water to seven pear orchard blocks managed by four growers in the Potter and Ukiah Valleys 
and to a single small irrigated pasture were also reported.  
 
The applied water for wine grapes and pears averaged 0.61 and 2.31 acre-feet per acre, 
respectively (Table 2.6). Pasture required 3.31 acre-feet per acre of applied water. The 
researchers noted that the pasture use “…was consistent with an average use of 4.13 acre-feet 
per acre documented by the Potter Valley Irrigation District (PVID, 2008).”  
 
 
 
 
 
 
 
 
 



SECTION 2: DATA DEVELOPMENT AND RESULTS 

RUSSIAN RIVER APPLIED WATER ESTIMATES DEVELOPMENT REPORT 2-11 

Table 2.6. Water Applied to Wine Grapes and Other Crops in the Russian River Valley 

Year Crop Area 
Mean, 
af/Acre 

Standard 
Deviation Minimum Maximum No. Method Source 

2007 Wine 
Grapes 

Mendocino 
County 

0.61 0.25 0.19 1.31 33 Measured Lewis, et 
al. (2008) 

Pears 2.31 0.81 1.42 3.44 7 Measured 

--- Wine 
Grapes 

North 
Sonoma 
County 

0.60 --- --- --- 6 Interview Wagner& 
Bosignore 

(2007) 

2006 Wine 
Grapes 

Russian 
River 

0.35 --- 0 > 1.67 71 Survey Greenspan 
(2007) 

2007 Wine 
Grapes 

Russian 
River 

0.40 --- 0 > 1.17 34 Survey Greenspan 
(2008) 

 
The researchers assumed a contribution from soil water (precipitation stored in the soil) of 0.13 
and 0.21 acre-feet per acre from upland (shallow soil) and lowland (deep soil) sites, respectively, 
from July 1 to November 4, 2007. The average applied amount for nine upland blocks was 0.49 
acre-feet per acre compared with 0.65 acre-feet per acre for 24 lowland blocks. Water 
applications for white and red grape varieties were not found to differ significantly. Generally, 
white varieties require more water and are grown on deep lowland soils with higher water 
holding capacities. Red varieties require less water, but tend to be grown on shallower upland 
soils with lower water holding capacities. Thus, white varieties utilize more soil water and 
consequently can be grown with less water stress than red varieties without significantly 
greater applied water applications.  
 
The North Sonoma County Agricultural Reuse Feasibility study reported 0.6 acre-feet per acre 
as the average applied water from six interviews in the Alexander Valley. Surveys conducted 
following the 2006 and 2007 irrigation seasons indicated average applied water amounts of 0.35 
and 0.40 acre-feet per acre, respectively. For orchards, the North Sonoma County Agricultural 
Reuse Feasibility study used the California Department of Water Resources CUP-E model to 
simulate irrigation demand. Their results ranged from 1.35 acre-feet per acre in the Dry Creek 
area to 1.82 acre-feet per acre in the Alexander Valley. These volumes were used for calibration 
of the SWAP root zone model as described later in this document. In addition, vineyard applied 
water in the Alexander Valley was measured as part of a demonstration project in 2009 and 
found to be 0.33 acre-feet per acre with irrigation starting on July 15 (Greenspan, 2009). 
Pierce (2007) measured applied water to six vineyard blocks in 2006 in the Napa Valley. The six 
blocks averaged 0.32 acre-feet per acre and ranged from 0.14 to 0.65 acre-feet per acre of applied 
water. These applied water volumes were not used for the SWAP calibration, but are cited as 
further support that the applied water volumes found in the literature review and the expert 
and grower interviews (described in the following sections) are reasonable. 
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2.1.1.3.2 Expert Interviews 
This section summarizes the key findings of the expert interviews conducted to support the 
estimates of irrigation water applied and irrigation start dates for vineyards in the Russian 
River Basin. Glenn McGourty, University of California Cooperative Extension Viticulture & 
Plant Science Advisor for Mendocino County, was interviewed by telephone. Rhonda Smith, 
University of California Cooperative Extension Viticulture Farm Advisor for Sonoma County, 
was interviewed at her office in Santa Rosa. 
 
Rhonda Smith has more than 20 years of experience in Sonoma County and is very well 
informed with regard to the theory and practice of vineyard water management. This section 
describes the practices discussed with Smith that pertain to the estimation of vineyard irrigation 
applied water amounts in the Russian River mainstem. In Smith’s opinion, soil and climate 
variability are the major drivers of applied water variability. In general, Smith’s opinion is that 
applied irrigation water ranges from zero to four inches in western Sonoma County. Although 
she acknowledged that some growers apply 0.6 acre-feet per acre and more, she felt that 
average applied water amounts are less than 0.6 acre-feet per acre even for the higher 
evaporative demand areas like Ukiah Valley. The applied water volume is strongly related to 
the desired characteristic of wine. For example, if the desired outcome is a high quality, 
distinctive wine, less water is applied. If the desired outcome is production tonnage with less 
emphasis on quality, more water is applied. Irrigation start dates in June and July are common 
in the Alexander Valley, but dry springs can lead to earlier start dates. 
 
Although Smith has found grapevine roots as deep as nine feet, the general rule of thumb for 
effective root depth is three feet. The root distribution depends on the rootstock parentage; for 
example, St. George rootstock is known for its deep rooting characteristic. It was noted that 
white varietals tend to be irrigated earlier and more frequently. Irrigation management 
methods used by growers include CIMIS with crop coefficients computed based on an estimate 
of shaded area developed by Larry Williams, pressure chambers, soil moisture measurements 
and visual clues such as shoot tip growth. 
 
Glenn McGourty has more than 15 years of experience in Mendocino County. He felt that in 
Mendocino County soil characteristics, specifically available water holding capacity, and the 
variety, white versus red, were the two greatest factors impacting the irrigation start dates. 
Mendocino County has many micro-climates and this leads to growers irrigating primarily 
based on visual assessment. According to McGourty, no one irrigates the red varieties until 
after bloom, but the white varieties sometimes are given an irrigation after bud break. Typical 
start dates for red varieties would be late June. Often growers will continue irrigating until the 
leaves drop off in the fall. Eighty to ninety percent of the vineyards in Mendocino County have 
a cover crop and overhead sprinklers are commonly used for irrigation. Whites tend to be at 
lower elevation and are often irrigated through a river diversion. The red varieties tend to be 
planted farther from the river, at higher elevations, and are often irrigated from a pond. He 
estimates that at least 50 percent of the area irrigated in Mendocino County is served by a direct 
diversion. 

2.1.1.3.3 Grower Interviews 
The objective of conducting grower interviews was to characterize existing irrigation practices 
and to gather applied water records for validating the root zone model. The interviews took 
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place in the offices of the various growers or near their fields. The average length of each 
interview was roughly 60 to 90 minutes. 
 
An interview form (Appendix B) was developed to provide a guide for carrying out the 
interviews. The interview form was not used or filled out during the face-to face interviews. 
Instead of following a script, the interviews were carried out in a free flowing conversational 
manner that covered the points of interest. The vineyard manager for one large grower was 
interviewed and one small, independent grower was interviewed. Both growers were located in 
the Alexander Valley.  
 
The vineyard manager for the large grower tracks applied irrigation water and schedules 
irrigations for 550 acres of vineyard blocks at the interview location. He oversees more than a 
thousand acres of vineyard in both Sonoma and Mendocino Counties. Although the discussion 
focused on the 550 acres of vineyard at the interview location, the irrigation management 
methods discussed are used throughout the grower’s holdings. The vineyard manager 
displayed examples of detailed applied water records for a few blocks and summary records for 
2003 through 2007 (Table 2.7). Summaries were not available for the water records for 2008 and 
2009. The area of young vines in 2003 and 2004 had a significant impact on the average applied 
water in 2003 and 2004 at this location. In every year, some blocks were not irrigated at all. 
 

Table 2.7. Average Recorded Applied Water to Selected Vineyard Blocks in the Alexander 
Valley 

Year 

Applied Water (af/ac) 

Notes Average Minimum Maximum 

2003 0.12 0 N/A More young vineyards 

2004 0.12 0 N/A More young vineyards and very wet spring 

2005 0.19 0 N/A Started irrigations in July 

2006 0.17 0 0.44   

2007 0.20 0 N/A   

Average 0.16 0.00 0.44  

Average  
(2005-2007) 

0.19 0.00 0.44  

N/A = not available 

 
These volumes, for a single location under common management, are lower than the volumes 
found in the literature review. These averages include both red and white varieties grown at 
this location. The manager noted that because white varieties require less stress, more water is 
applied to them. Approximately 80 percent of the vineyard soils at this location were in the high 
available water holding capacity soil category.  
 
The objective of irrigation is to maintain a soil water content that results in the desired level of 
stress in each block. Methods used to indicate stress include pressure chamber measurements of 
leaf water potential (typically taken weekly), porometer measurements of stomatal 
conductance, soil moisture measurements using aquapro and neutron probe instruments, visual 
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observations and historical knowledge of how vines in a given block react to climate conditions. 
A second drip line has been added to many of the irrigation blocks to fine tune water 
application amounts within a block to keep all vines uniformly stressed at the desired level. To 
prevent vines from being overstressed by higher temperatures, they try to be proactive by 
applying a small volume of water prior to a forecasted heat spell.  
 
The small, independent vineyard grower interviewed manages 30 acres of terraced, hillside 
vineyard divided into 18 blocks. Savignon Blanc, Merlot and Cabernet Sauvignon varietals are 
drip irrigated with a single two gallon per hour emitter per vine. Water is applied uniformly 
within all blocks with each block receiving eight hours of water every seven days during the 
peak summer demand period. Based on irrigation practices discussed during the interview, the 
average applied irrigation water was estimated to be about 0.6 acre-feet per acre. Although the 
grower reported using visual observations to schedule irrigation, he also reported that he 
begins irrigation within a seven to ten day window during the last week of May and the first 
week of June. Although the grower characterized the blocks as having deep soil, the soil 
underlying all 30 acres was classified as low available water holding capacity based on the 
SSURGO data. 

2.1.1.4 Root Zone Model Configuration and Calibration 
The Soil, Water, Atmosphere and Plant (SWAP) model simulates vertical transport of water, 
solutes and heat in variably saturated soils (Kroes, et al., 2008). The program simulates these 
transport processes at field scale throughout one or more growing seasons. In the vertical 
direction the model domain reaches from a plane just above the canopy to a plane at the bottom 
of plant roots, this domain is often termed the “root zone.” In the root zone the transport 
processes are predominantly vertical; therefore SWAP is a one-dimensional, vertically directed 
model. Daily weather conditions, such as evapotranspiration and rainfall, serve as sufficient 
input data at the top of the soil column. At the soil column bottom various forms of head and 
flux based boundary conditions are used. 
 
In the horizontal direction, vegetation type, soil type, and drainage conditions are assumed to 
be uniform. Time steps in SWAP can be as small as a few seconds for fast transport processes 
such as those associated with intensive rainfall with runoff or flow in soils with large 
macropores. For this study, a daily time step was used to develop daily estimates of applied 
water.   
 
The model was configured for eleven unique combinations of soil, crop, and climate (derived 
from the analyses described earlier), including provisions to simulate regulated deficit irrigation 
practices. The model was calibrated to the measured applied water data sets found in the 
literature and confirmed by expert and grower interviews. The remainder of this section 
describes the SWAP model configuration and calibration. 

2.1.1.4.1 SWAP Model Configuration 
Four files are required to set up a SWAP model run (Table 2.8). The SWAP model was used to 
develop estimates of applied water for each of the 11 crop-soil-climate zones. Modeling of 
solutes, heat flows and lateral drainage was not required; thus, these SWAP capabilities were 
not utilized. 
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Table 2.8. Model Set-Up Files 

Input File Extension Description 

*.bat Batch file—Text file containing commands for operation of each model run  

*.swp Main input  

*.crp Crop growth  

*.YYY Weather data  

 

2.1.1.5 Main Inputs (*.swp file) 
The main input file contains the basic information used to run the model and is organized into 
eight sections. The Lateral Drainage, Heat Flow and Solute modeling capabilities were not used, 
so these sections were used to turn off these three modeling algorithms. The remaining five 
sections and the main model configurations are described below. 
 
The general section contains input file locations, simulation period (1/1/2002-12/31/2008), 
output dates and output file locations. The meteorology section specifies the source of reference 
ET data. Rather than computing ETo from weather data inputs, the model was configured to use 
quality controlled CIMIS ETo directly from an input file. 
 
The crop modeling start and end dates and crop file name references are specified in the crops 
section of the main input file. The start and end dates used to define the modeled crop period 
for all model runs was from February 1 through October 15. This period was selected to match 
the time period for which the SEBAL analysis determined actual ET.  
 
The soil water section specifies the soil hydraulic parameters, initial soil storage conditions, and 
soil run-off and run-on settings. Soil hydraulic parameters were developed by extracting soil 
texture data from SSURGO4. Soil hydraulic parameters for the model were estimated with the 
ROSETTA5 model using the soil textures from SSURGO. The main objective of the modeling 
was to accurately characterize the volume of rainfall stored in the root zone. Because rainfall 
intensity was not modeled and an accurate division between runoff and deep percolation of 
rainfall volume in excess of the soil water holding capacity was not required, the soil run-off 
was set to zero. This was done by specifying a maximum pond depth before run-off of 100 cm. 
Run-on (flow on to a field from an upslope field) was also set to zero. The bottom boundary 
condition specified in the model was free drainage of the soil profile. 

2.1.1.6 Crop Growth (*.crp file) 
SWAP provides two modeling options for crop growth, the simple crop growth model and the 
WOFOST model. The simple crop growth model represents a green canopy that intercepts 
precipitation, transpires and shades the ground and is recommended for use when crop water 
use is more important than accurate simulation of crop yield. The WOFOST model is a detailed 

                                                            
4 Soil Survey Geographic Database available from NRCS 
5 The ROSETTA model is used to estimate unsaturated hydraulic properties from surrogate soil data such as soil texture data and 
bulk density. The model is available through the USDA Agricultural Research Service. 
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crop growth model that partitions biomass between the various crop parts, such as roots, stems 
and leaves. 
 
SWAP computes transpiration and evaporation as separate values by using the leaf area index 
or fractional cover to divide ET into transpiration and evaporation. A fractional cover coefficient 
of one was assumed since most vineyards in the Basin maintain a cover crop (Davids 
Engineering, 2005). A fixed length crop cycle of 258 days (February 1 through October 15) was 
selected for plant growth to model crop water use for a time period matching the available 
SEBAL results. SEBAL-derived actual crop coefficients (Kcs) developed through the SEBAL 
analysis were used as crop factors in the model (Figure 2.4). Rooting depths were set to the 
depth necessary to obtain irrigation start dates and applied water estimates consistent with the 
literature review and grower interviews. These settings are discussed in more detail in the 
Calibration Section.  
 
Irrigations in SWAP can be set to occur at specified times or they can be scheduled by the 
simulation according to specified criteria. For vineyards, irrigation was allowed between May 1 
and November 1. The timing of irrigation was triggered by setting an allowable daily stress.   
 
This was accomplished by using the SEBAL-derived actual crop coefficient, which represents 
the actual stress level, as the crop factor as described below. 
 

 
Figure 2.4. Kcs Example 
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The SWAP model calculates ET by multiplying ETo by a crop factor. The resulting ET is divided 
between potential transpiration and potential evaporation based on a soil cover fraction. As 
discussed earlier, a soil cover fraction of one was assumed resulting in all ET being assigned to 
potential transpiration. By utilizing the SEBAL-derived actual crop coefficient as the SWAP crop 
factor, the SWAP “potential” transpiration became the transpiration resulting when the stress 
was exactly equal to the actual stress level indicated by the SEBAL-derived crop coefficient. The 
model also computes an actual transpiration based on modeled stress factors. When the water 
volume available in the root zone drops below the water volume available at the “potential” 
transpiration, the actual transpiration drops below the “potential” transpiration. When this 
occurred, irrigation was triggered and a fixed irrigation depth was applied. To keep the 
modeled stress near the actual stress and to develop daily applied water estimates, the fixed 
irrigation amount was set equal to an estimate of the average daily modeled transpiration 
during the irrigation period. Thus, the model was set up so that irrigation would on average 
satisfy daily transpiration leading to a daily irrigation frequency once irrigation was initiated. 
Although a different fixed irrigation depth could be assigned for each soil-climate zone, the 
depth was the same for both soil groups in climate zones one and two. Also, the same fixed 
irrigation depth was used in all years of the simulation.  
 
The orchard and pasture model files were configured and calibrated similar to the vineyard 
modeling with the exception of the irrigation timing and depth criteria. Both orchard and 
pasture irrigation was triggered when the soil moisture reached an allowable depletion set to 50 
percent of the soil readily available water in the root zone. The irrigation volume applied was 
determined by the model as the volume required to increase soil moisture to field capacity (zero 
depletion).  

2.1.1.6.1 Root Zone Model Calibration 
The modeled applied water for vineyards was calibrated to match the applied water data sets 
from the literature review, corroborated by expert and grower interviews. The applied water 
was calibrated by changing the root zone depth to vary the irrigation start date. The calibration 
was then checked by reviewing the irrigation start dates to ensure that they were within the 
range of start dates determined from the literature review and expert and grower interviews. 
Finally, the actual ET estimates from the 2008 SEBAL analysis were compared to the modeled 
vineyard ETa to verify the results of the modeling process. 
 
Because there is generally little or no rain during the growing season and regulated deficit 
irrigation is practiced to maintain a desired stress level on the grapes, the total applied water 
volume is heavily influenced by the irrigation start date. The assumed rooting depth was 
adjusted so that the modeled irrigation start dates resulted in applied water depths comparable 
to the values determined from the literature review and expert and grower interviews.  
 
By requiring close agreement between SEBAL average ETa and SWAP modeled ETa, applied 
water depths were calibrated to be within between 10 percent of the average reported values for 
vineyards and orchards (Table 2.9). For pasture, representing 18 percent of cropped area in the 
Russian River Basin, the applied water depth required to match the SEBAL average pasture ETa 
was 29 percent lower than the single measurement found in the literature. Since only one 
reported applied water depth was found, the pasture applied water was calibrated so that the 
SWAP ETa matched the average pasture ETa from the SEBAL analysis. For vineyards, a rooting  
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Table 2.9. SWAP Applied Water Depth Calibration Summary 

Model 
Run 

Crop 
Group 

Soil 
Group 

Climate 
Zone 

Calibration 
Applied 

Water 
Depth 
(af/ac) 

Area 
Weighted 
Average 
SWAP 

Applied 
Water 
Depth 
(af/ac) 

SWAP 
Applied 

Water 
Depth 
(af/ac) Difference 

vinehi1 Vineyard High 
WHC 

1 0.61 0.66 0.67 8% 

vinelo1 Vineyard Low 
WHC 

1 0.62 

vinehi2 Vineyard High 
WHC 

2 0.4 0.39 0.35 -2% 

vinelo2 Vineyard Low 
WHC 

2 0.30 

vinehi3 Vineyard High 
WHC 

3 0.55 

vinelo3 Vineyard Low 
WHC 

3 0.33 

pasthilo1* Pasture All 1 3.31* 2.35 2.35 -29%* 

pasthi2&3 Pasture High 
WHC 

2 & 3   1.84  

pastlo2&3 Pasture Low 
WHC 

2 & 3   1.34  

orchhilo1 Orchard All 1 2.31 2.48 2.48 7% 

orchhilo2
&3 

Orchard All 2 & 3 1.82 1.83 1.83 1% 

*Only one reported applied water depth for pasture was found 
 
depth of 1.8 meters, or nearly six feet, was required to delay irrigation start dates enough to 
obtain applied water depths that match those generally reported. Although the rule of thumb 
for effective rooting depth utilized during the irrigation period is three feet, it is not surprising 
that the grapes utilize water from a deeper root zone prior to the start of irrigation. Supporting 
this conclusion, a recent comprehensive literature synthesis by Smart et al. (2006) concludes 
that”… the depth distribution of grapevine roots in the vadose zone [are] among the deepest 
observed for plants worldwide.”  
 
The modeled irrigation start dates for vineyards ranged from late May to early September 
(Table 2.10). In 2005, irrigation was not triggered in two crop-soil-climate combinations. 
Generally, these irrigation start dates, which result in applied water estimates within 10 percent 
of reported values obtained through literature review and expert and grower interviews are 
slightly later than the typical values reported.  
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Table 2.10. SWAP Calibrated Model Irrigation Start Dates 
Model Run 2002 2003 2004 2005 2006 2007 2008 

vinehi1 6/11 7/30 8/11 8/8 7/14 7/26 5/18 

vinelo1 6/30 8/22 9/5 8/28 8/1 8/24 5/29 

vinehi2 8/9 8/22 8/7 10/4 8/10 8/13 7/12 

vinelo2 8/14 8/27 8/14 NI** 8/16 8/19 7/16 

vinehi3 7/28 8/10 7/20 9/26 8/2 7/28 7/6 

vinelo3 9/1 8/31 8/12 NI** 8/24 8/24 7/16 

pasthi2&3 4/13 5/21 4/6 6/7 5/12 3/31 3/25 

pasthilo1 4/3 5/22 4/7 5/4 5/10 4/1 3/31 

pastlo2&3 4/15 5/24 4/8 6/13 5/15 4/2 3/26 

orchhilo1 4/21 5/29 4/30 6/13 5/18 5/9 4/13 

orchhilo2&3 4/25 6/9 4/15 6/24 6/1 4/8 4/3 

Notes: 
NI = Not Irrigated 
 
For February 1 through October 15, 2008, the SWAP calibrated model ETa and the SEBAL ETa 
were closely matched, averaging four percent less and ranging from one to six percent less 
(Table 2.11). Fields with lower available water holding capacities tend to be planted with 
varieties that are stressed more to meet the wine production quality objective leading to later 
irrigation start dates and lower ETa and correspondingly lower volumes of applied water. When 
compared to the two- and four-week SEBAL period ETa values, the SWAP modeled values, as 
shown in this example for vineyard, climate zone 2 and high WHC soils, also matched 
reasonably well with 0.63 inches being the greatest absolute difference (Table 2.12).  

2.1.1.7 Applied Water Estimates 
To obtain estimates of the total volume of applied water for irrigation, the estimates of historical 
irrigation applications per acre are applied to the irrigated area within the Applied Water 
Analysis Zone (AWAZ; described in Section 2.2). The daily total applied water volume for each 
agricultural field within the AWAZ is determined by summing the product of the field area and 
the unit ETa for each crop-soil-climate zone. The AWAZ encompasses about 22,300 acres of 
agricultural fields. Applied water to agricultural fields in the AWAZ ranged from 10,000 to 
25,000 acre-feet for calendar years 2002 through 2008 (Table 2.13).  

2.2 Delineation of Applied Water Analysis Zone  

2.2.1 Definition 
By definition, the Applied Water Analysis Zone (AWAZ) represents the area within which 
diversion or consumption of water is either known or presumed to have immediate effects on 
Russian River or Dry Creek flows. The AWAZ includes all agricultural fields known to have 
surface water diversions and fields where groundwater pumping from the alluvium is believed 
to have immediate or nearly immediate effects on stream flow.  Information on Russian River 
diversion points from eWRIMS together with information on agricultural fields developed by 
SCWA was used to define the AWAZ. 
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Table 2.11. Comparison of SEBAL ETa and Swap Calibrated Model ETa for the February 1 
Through October 15, 2008 Time Period 

Crop Group Soil Group 
Climate 

Zone Model Run 
Average 
SEBAL 

SWAP 
ETa Difference 

Vineyard High WHC 1 vinehi1 22.1 21.93 -1% 

Vineyard Low WHC 1 vinelo1 18.2 17.96 -1% 

Vineyard High WHC 2 vinehi2 20.2 19.6 -3% 

Vineyard Low WHC 2 vinelo2 19.5 18.91 -3% 

Vineyard High WHC 3 vinehi3 24.1 23.18 -4% 

Vineyard Low WHC 3 vinelo2 20.2 18.91 -6% 

Pasture and 
Other 

High and Low 
WHC 

1 pasthilo1 32 31.36 -2% 

Pasture and 
Other 

High WHC 2 & 3 pasthi2&3 24.5 23.73 -3% 

Pasture and 
Other 

Low WHC 2 & 3 pastlo2&3 17.9 17.2 -4% 

Orchard High and Low 
WHC 

1 orchhilo1 37 36.42 -2% 

Orchard High and Low 
WHC 

2 & 3 orchhilo2&3 22.7 21.42 -6% 

 

Table 2.12. Example of SWAP and SEBAL ETa Calibration Results (Vineyard, Region 2, 
High WHC) 

Period Start Date End Date 

SWAP 
ETact 

(inches) 

SEBAL 
ETact 

(inches) 
Absolute 

Difference Difference 

1 2/1/2008 3/4/2008 0.67 0.65 0.02 4% 

2 3/5/2008 4/14/2008 1.99 2.55 -0.56 -22% 

3 4/15/2008 5/3/2008 0.49 0.29 0.20 68% 

4 5/4/2008 5/23/2008 1.54 1.62 -0.08 -5% 

5 5/24/2008 6/16/2008 2.84 2.73 0.11 4% 

6 6/17/2008 7/14/2008 4.76 5.39 -0.63 -12% 

7 7/15/2008 8/15/2008 3.26 2.67 0.59 22% 

8 8/16/2008 9/12/2008 3.05 3.39 -0.34 -10% 

9 9/13/2008 10/15/2008 1.00 0.92 0.08 9% 

Total 19.60 20.21 -0.61 -3% 
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Table 2.13 Estimated Total Applied Water for Agricultural  
Fields in the AWAZ (Volumes in Acre-Feet) 

Calendar Year Unmetered Ag Diversions 
2002 20,000 

2003 15,000 

2004 16,000 

2005 10,000 

2006 16,000 

2007 16,000 

2008 25,000 

 
The AWAZ confines the analysis of applied water to a specific area within the Russian River 
watershed where diversions are known to occur and the impacts on Russian River and Dry 
Creek surface water flows are direct. The timing and precise impact on Russian River and Dry 
Creek surface water flows of groundwater pumping to areas outside the AWAZ are less certain.   
 
Water balance studies completed by others indicate that additional Russian River flow 
depletions occur beyond those caused by estimated surface water diversions within the AWAZ. 
One such study (Grinnell, 2013) of gaged reaches of the mainstem of the Russian River and Dry 
Creek downstream of Warm Springs Dam estimated total reach losses by using observed 
discharge data collected by the U.S. Geological Survey (USGS), records of pumping from 
municipal and industrial diverters, estimated unimpaired flow data developed by the USGS, 
and the applied water estimates described in this report. The study found that total reach losses 
typically exceed applied water estimates from the AWAZ for the months June through October.  
Additional work is needed to determine the causes of these additional depletions.  

2.2.2 Data 

2.2.2.1 Background 
The State Water Resources Control Board (SWRCB) maintains the Electronic Water Rights 
Information Management System (eWRIMS), a database that contains detailed information on 
all water rights in the State of California. Each water right identifies a point (or points) of 
diversion (POD) and includes a map of a place (or places) of use (POU).   
 
POU maps were scanned and then the images were geo-referenced by SCWA GIS staff based on 
available points of reference. Not all mapping had adequate reference points and the resulting 
digitized place of use map file that was developed has uncertain accuracy. The digitization 
efforts used the best available geographic information and cross-referenced information 
available from the eWRIMS database for the individual water rights about their locations, such 
as parcel numbers and public land survey system data.  Information on the locations of water 
use in this POU layer, provided by SCWA, was used in defining the AWAZ.  The data utilized 
to define the AWAZ are described in the following sections of this report. 
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2.2.2.2 eWRIMS Data 
The source from which water may be diverted to each POU is included in the eWRIMS 
database.  POUs were evaluated for inclusion in the AWAZ when one of the following sources 
of water was listed: 
 
 Dry Creek 
 Dry Creek Subterranean 
 Dry Creek Underflow 
 East Fork Russian River 
 Lake Mendocino 
 Powerhouse Canal (Potter Valley Project) 
 Russian River 
 Russian River Subterranean Flow 
 Russian River Underflow  

2.2.3 Spatial Data 

The following spatial datasets were provided by SCWA and used to delineate the AWAZ: 

 Sonoma and Mendocino County Assessor’s parcel boundaries, with riparian parcels 
identified 

 Agricultural fields within the Russian River watershed 
 POUs within the Russian River watershed 
 PODs within the Russian River watershed 
 Mapped stream channel alluvial deposits (Stetson Engineers, 2008) 
 
The following section of this report describes the methodology that was applied to the spatial 
datasets for purposes of delineating the AWAZ. 

2.2.4 Methodology 

Based on a review of available literature and multiple discussions with SCWA staff, the AWAZ 
was defined as the area within the geographic perimeter that encloses the following PODs, 
POUs, fields, parcels, and the stream alluvial deposit zone as mapped in an engineering report 
on the Russian River Basin by Stetson Engineers (Stetson Engineers, 2008): 
 
 PODs and associated POUs with the following sources of water listed in eWRIMS 

o Dry Creek 
o Dry Creek Subterranean 
o Dry Creek Underflow 
o East Fork Russian River 
o Lake Mendocino 
o Powerhouse Canal 
o Russian River 
o Russian River Subterranean Flow 
o Russian River Underflow 

 Riparian parcels, defined as parcels containing or adjacent to the river that are not “right-of-
way” parcels (one example of a right-of-way parcel is a long, narrow parcel crossing the 
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Russian River, that was identified as the right-of-way associated with a railroad). For this 
analysis, riparian parcels have been identified and flagged as parcels that are intersected by 
the river and additional parcels that, based on aerial photo review, “touch the riverbank.” 

 Agricultural fields that intersect riparian parcels 
 PODs and POUs located near or adjacent to the Russian River or Dry Creek inside the 

boundary of the stream alluvial deposit zone defined by Stetson Engineers (Stetson 
Engineers, 2008). 

 Agricultural fields that intersect the boundary of the aforementioned stream alluvial deposit 
zone 

 
The following PODs, POUs, and parcels were excluded from the AWAZ: 
 
 PODs with one of the eight sources listed above that were designated as geographic outliers 

based on their distance from the river 
 POUs for metered diverters, such as Potter Valley Irrigation District and Redwood Valley 

County Water District  
 Parcels identified as rights of way 
 
The results of the AWAZ delineation process are presented in the following section of this 
report. 

2.2.5 Results 

The AWAZ as defined by the methodology previously described contains approximately 
51,370 acres within the Russian River watershed, including 22,334 acres of agricultural fields. 
Table 2.14 summarizes the acreage of the AWAZ and agricultural acreage within the AWAZ by 
reach. 

There were 1,068 PODs included in the AWAZ delineation process.  

The AWAZ is the study area defined to evaluate applied water estimates that impact Russian 
River flows immediately or nearly so.  The AWAZ contains points of diversion, places of use, 
agricultural fields, and riparian parcels whose diversion or consumption of water has direct 
impact on the Russian River or Dry Creek. The AWAZ confines the analysis of applied water 
estimates and related water “losses” to a specific area within the Russian River watershed 
boundaries thought to directly impact Russian River flows. The reliability of AWAZ delineation 
depends in part on the accuracy and completeness of the information that is used in the 
delineation process. The AWAZ can and should be updated as improvements are made to the 
available data.  

2.3 Stream Corridor Vegetation Depletion Estimates 

Stream corridor vegetation ET along the Russian River and Dry Creek was estimated based 
primarily on the SEBAL analysis. The stream corridor vegetation area was delineated by visual 
interpretation and digitization of the boundaries on aerial photos in the Russian River GIS. This 
area represents a total of approximately 6,018 acres within the Russian River watershed. 
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Table 2.14. Total Area of Applied Water Analysis Zone and Area of Agricultural Fields by 
Stream Reach 

Reach ID Reach Description Total AWAZ Area 
(acres) 

Area of Ag Fields within 
AWAZ 
(acres) 

10 East Fork (Coyote) 8,174 4,301 

20 Upper Russian 
(Ukiah) 

6,156 3,737 

30 Upper Russian 
(Hopland) 

3,301 1,985 

40 Middle Russian 

(Alexander Valley) 

16,828 6,731 

52 Lower Dry Creek 3,933 2,718 

60 Lower Russian (Santa 
Rosa) 

7,594 2,610 

65 Lower Russian 
(Coast) 

4,607 252 

Total 51,370 22,334 

 
 
This area was then overlaid on the SEBAL analysis and the climate zones developed earlier. 
Water use coefficients defined as ETa/ETo (Kcs) were computed for each pixel in each climate 
zone in each image for the stream corridor vegetation area. In climate zone one, the average 
water use coefficient remained nearly constant throughout the year.  However, the tenth 
percentile of Kcs values decreased nearly to zero and the ninetieth percentile increased and 
stayed high into the fall (Figure 2.6). This linear crop coefficient is unusual and may be the 
result of a stream corridor vegetation area that is wider than the area that actually impacts the 
stream. The decreasing ETa as the season progresses seen in the tenth percentile is expected of 
vegetation with reduced water availability. This is indicative of areas that are not replenished 
by stream leakage as the season progresses.  These areas are likely distant from the river and 
consideration should be given to removing them from the Stream Corridor Vegetation area. 
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Figure 2.6. Climate Zone One Stream Corridor Vegetation Water Use  
Coefficient Based On SEBAL Analysis 

 
The water use coefficient for climate zone two followed a typical crop water use curve with 
water use increasing in the summer and decreasing again in the fall and the tenth and ninetieth 
percentiles following the same pattern (Figure 2.7). The water use coefficients for climate zone 
three followed a pattern similar to those in climate zone two, except that the values increased 
sooner in the spring and did not fall as fast in the fall (Figure 2.8).  These two water use 
coefficients are more typical of a Stream Corridor Vegetation area that is fully replenished by 
stream leakage. 
 
For climate zone 1, the mean water use coefficient value of all the periods was computed and 
used for every day of the year. For climate zones 2 and 3, polynomials were developed by 
regression analysis to enable computation of a unique water use coefficient for every day 
between the first and last images of the SEBAL analysis. The water use coefficient value for the 
day of the first SEBAL image was used for all days in the year prior to that image. For all days 
in the year following the last image, the water use coefficient for the last image was used. The  
crop coefficients for climate zone 3 are significantly greater than for the climate zones one and 
two (Figure 2.9). 
 
The water use coefficients are multiplied by the reference ET for each climate zone to obtain a 
daily water use depth. These daily depths for each climate zone are stored in a database. 
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Figure 2.7. Climate Zone Two Stream Corridor Vegetation Water Use  
Coefficient Based on SEBAL Analysis 

 

 
Figure 2.8. Climate Zone Three Stream Corridor Vegetation Water  

Use Coefficient Based on SEBAL Analysis 
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Figure 2.9. Stream Corridor Vegetation Daily Water Use Coefficients  

for Climate Zones 1, 2 and 3 
 
As a check, the results for 2008 using the water use coefficients were compared to the actual ET 
measured by SEBAL (Table 2.15). The totals for the time period of the SEBAL results February 1 
through September 30, 2008 were less than three percent different than the results using the 
water use coefficients. 
 

Table 2.15. Total Depth of Stream Corridor Vegetation ET February 1, 2008, through 
September 30, 2008, by Climate Zone 

Climate 
Zone 

Area  
(ac) 

Average ETa 
(SEBAL) (inches) 

Average ETa 
(Kcs*ETo) (inches) 

Difference 
(inches) Percent Difference 

1 1,275 23.9 23.3 0.6 2.5% 
2 2,843 30.3 30.4 -0.1 -0.3% 
3 1,900 41.3 41.3 0.0 0.0% 

 

 
For stream corridor vegetation, which is not irrigated, the ETa is dependent on the availability 
of water in the stream corridor. Thus, the water use coefficients developed for 2008, a dry year 
with limited water availability, may underestimate the water consumed by stream corridor  
vegetation in wetter years. This is especially true for Climate Zone 1, where less water was 
consumed in some areas in the stream corridor vegetation area as the season progressed. Thus, 
during the early part of a season with more rainfall in April and May than occurred in 2008, the 
water use by the stream corridor vegetation may be slighty higher in Climate Zone 1 than the 
water use coefficient estimate. Climate Zones 2 and 3 did not show this pattern of reduction in 
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water consumption as the season progressed and thus, the water use coefficients are expected to 
provide a good estimate for water consumption in all years of this study. 

2.4 Summary of Applied Water Estimates and Stream 
Vegetation Corridor ET 

Table 2.16 provides a summary of applied water and stream vegetation corridor ET by calendar 
year. All volumes are in acre-feet and have been rounded to the nearest 1,000 acre-feet 
recognizing the uncertainty in the estimates.  
 

Table 2.16. Applied Water Estimates and Stream Vegetation Corridor ET 

Year Applied Water Estimates Stream Vegetation Corridor ET 

2002 20,000 14,000 

2003 15,000 13,000 

2004 16,000 13,000 

2005 10,000 12,000 

2006 16,000 13,000 

2007 16,000 14,000 

2008 25,000 14,000 
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3 Conclusions 
Applied water estimates were prepared for the AWAZ, an area along the Russian River and 
Dry Creek defined by fields whose irrigation diversions are known to have immediate or nearly 
immediate effects on Russian River and Dry Creek flows. The applied water estimates were 
calculated by multiplying crop acreages by crop-specific ETa estimates derived from the SEBAL 
energy balance model applied to Landsat satellite images. The applied water estimates were 
corroborated through interviews with local experts and growers. Stream Corridor Vegetation 
ET was also estimated based on ETa estimates from the SEBAL model. Water balance studies 
completed by others indicated that more Russian River depletion was occurring than was 
accounted for by applied water estimates within the AWAZ and Stream Corridor Vegetation ET 
combined. The applied water estimates for the AWAZ have been incorporated in the Russian 
River ResSim operations model.  Studies to bring about additional future improvements are in 
the planning stage.
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4 Recommendations 
The following recommendations would result in further improvement of applied water 
estimates. 

4.1 Recommendation 1: Prepare a Data Set of Reported Diversions 
and Associated Area for Comparison with Applied Water 
Estimates 

SCWA should validate the calculated estimates of applied water through comparisons to 
measured values. This would involve compiling all available reported irrigation diversions for 
2002 through 2008, linking the data to a water using area, reviewing this data for completeness 
and performing an accuracy assessment. Based on the accuracy assessment, some reported 
diversions may be removed from the reported diversion data set. Once the reported diversion 
data set is finalized, the reported diversions will be compared with estimates of applied water 
for the areas corresponding with the reported diversion data set. As reported irrigation 
diversions become available, a combined data set of reported diversions and applied water 
estimates should be used with ResSim. The reported data set is expected to increase and its 
accuracy improve with time. 

4.2 Recommendation 2: Evaluate the Area of the Demand Impacting 
the Russian River 

As noted earlier, evaluation of reach water balances performed by others indicates that Russian 
River and Dry Creek stream flow depletions typically exceed the applied water estimates within 
the currently defined AWAZ during the months of June through October. The pattern of stream 
flow depletions suggests that irrigation diversions (including groundwater pumping) outside of 
the currently defined AWAZ are also causing these depletions. Expanding the AWAZ 
successively to include additional agricultural fields, so that the pattern of observed stream flow 
depletion more closely follows a typical pattern of loss due to seepage would improve the 
separation of losses from unmetered diversions and improve confidence in projections of how 
losses might change with future changes in land use and climate. 
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Introduction 

Background  
The Russian River originates in central Mendocino County, approximately 15 miles north of 
Ukiah. It drains 1,485 square miles including much of Sonoma and Mendocino counties, and 
reaches the Pacific Ocean at Jenner, 20 miles west of Santa Rosa (Figure 1).  Its main channel is 
110 miles long and flows generally southward from its headwaters near Redwood and Potter 
Valleys, to Mirabel Park, where the direction of flow changes to generally westward as it 
crosses part of the Coast Range. There are five principal tributaries:  East Fork of the Russian 
River, Big Sulphur Creek, Mark West Creek, Maacama Creek, and Dry Creek.  
 

 
Figure 1. Russian River Basin and Neighboring Areas (Landsat Path 45, Row 33) 

 
The Sonoma County Water Agency (SCWA) was created as a special district in 1949 by the 
California Legislature to act as the local sponsor for federal flood protection and water supply 
projects known collectively as the Russian River Project.  The Agency commissioned 
development of agricultural applied water estimates for incorporation into the Russian River 
ResSim Model to account for unmetered agricultural diversions separately from system loss. 
The Russian River ResSim model supports the Agency’s reservoir and river operations.  
Incorporating applied water estimates into the Russian River ResSim model supports improved 
river operations by narrowing the loss estimate to only those flow components that cannot be 
otherwise measured or estimated. 
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Accurate actual evapotranspiration (ET) estimates are critically important to accurately 
estimating applied water.  Especially important in the Russian River watershed because wine 
grapes, the major crop in the region, are often deficit irrigated leading to overestimation of 
water consumption by traditional crop ET estimation methods.  The Surface Energy Balance 
Algorithm for Land (SEBAL®) has been selected to compute actual ET (ETa) via remote sensing 
at 30 meter pixel resolution in the Basin, inherently accounting for deficit irrigation. 
 
SEBAL North America Inc. processed nine Landsat images (Landsat 5 and 7) to estimate ETa for 
the 2008 crop growing season (February – September) in the Russian River Basin (Table 1).  The 
false color composites of the satellite images for selected dates are provided in Figure 2.  These 
images show near-infrared radiation, indicative of green vegetation growth, in red. 
 

Table 1. Selected Landsat Images from Path 45, Row 33 
Date Sensor/Satellite *Cloud Cover % Comments 

February 13th , 2008  ETM+/7 0 Clear in the basin 

March 24th , 2008 TM/5 10 

Clouds over the 
ocean and in upper 
north portion of the 
basin 

April 25th, 2008 TM/5 0 

Haze over the 
ocean, mostly clear 
in the basin except 
a small group of 
cumulus clouds on 
its N-E edge 

May 11th, 2008 TM/5 0 

Mostly clear in the 
basin except few 
small cumulus 
clouds on its N-E 
edge 

June 4th, 2008 ETM+/7 57 
Clouds mostly over 
the ocean 

June 28th, 2008 TM/5 0 

Mostly clear in the 
basin except some 
clouds in its south 
portion 

July 30th, 2008 TM/5 23 
Clouds over the 
ocean only 

August 31st, 2008 TM/5 0 Clear in the basin 

September 24th, 2008 ETM+/7 1 Clear in the basin 
         * From USGS website (http://glovis.usgs.gov). 
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Figure 2. Landsat False Color Composite Images (Path 45, Row 33)  

SEBAL uses MeteoLook (Voogt, M.P., 2006), a collection of algorithms developed at 
WaterWatch, Inc. in the Netherlands, to interpolate point weather observations based on the 
surface and terrain characteristics coupled with physically-based models.  Processes that 
influence surface weather conditions such as elevation, surface roughness, albedo, incoming 
radiation, land wetness, and distance to water bodies are represented in MeteoLook.  This 
improved spatial distribution of weather data and the resulting actual ET results obtained from 
the SEBAL are expected to improve the ability to estimate water demand and use in the Russian 
River Basin. 
 
The SEBAL ET coverages will be combined with land use data to characterize the spatial and 
temporal patterns of ETa throughout the study area.  While primary emphasis will be on 
irrigated crop areas, the analysis will also provide ET estimates for native vegetation and stream 
corridor vegetation.  This information will provide data for calibration of a root zone model and 
will increase overall confidence in the depletion and diversion analysis.  The data will also be 
used to support the development of reach level water budgets for the determination of natural 
flow availability subject to assumptions regarding region wide ET, precipitation and 
groundwater parameters. 
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SEBAL Products 
This report is accompanied by the following spatially distributed grids: 

a) ETa – Actual ET grids for each image date, for the period represented by each image, and 
for the season as a whole. 

b) ETp – Potential ET grids for each image date, for the period represented by each image, 
and for the season as a whole. 

c) Kc – Crop coefficient grids calculated as ETp/ETo for each image date. ETo is the spatially 
distributed reference ET (short reference crop) calculated within SEBAL models from 
weather grids generated by MeteoLook. 

d) Ks – Stress coefficient grids calculated as ETa/ETp for each image date. 

These deliverables are summarized briefly in Table 2.  Additional details are provided in the 
Methodology section of this report.  The deliverables are provided as Arc Info grids projected in 
UTM Zone 10N with WGS84 datum and units of meters. 

Table 2.  Brief Description of SEBAL Deliverables 

Methodology 

Data Sources and Preprocessing 
Multispectral satellite imagery, ground-based meteorological observations, a digital elevation 
model (DEM), and land cover classifications were utilized in the SEBAL application.  These 
input data were obtained from sources including USGS (imagery and DEM) and MDA 
Geospatial Services (imagery).  Meteorological data was obtained from a combination of 
weather stations networks that included the California Irrigation Management Information 
System (CIMIS), Remote Automated Weather Stations (RAWS), National Weather Service 
(NWS), and Private Weather Stations (PWS).  Landuse information for the Russian River basin 
was provided by SCWA, and additional information was obtained from a 2007 land use map 
developed by the USDA National Agricultural Statistics Service.  Standard quality checks and 
quality assurance measures were completed before utilization of any data.  Additional 
information describing these data, quality control and assurance measures, and a brief 
description of pre-processing steps required for SEBAL are included herein. 

Multispectral Satellite Imagery 
The satellite data include raster images in visible, near-infrared, and thermal bands of the 
electromagnetic spectrum acquired by the onboard Landsat 5 and Landsat 7 Thematic Mapper 
(TM) and Enhanced Thematic Mapper (ETM+) sensors, respectively.  The spectral and spatial 
resolution details of the acquired data are presented in Table 3.  

Product Timescale Units 
Actual ET, ETa Daily, Periodic, Seasonal Millimeters (mm) 

Crop coefficient, Kc Daily dimensionless 

Stress Coefficient, Ks Daily dimensionless 

Potential ET, ETp Daily, Periodic, Seasonal Millimeters (mm) 
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Table 3. Landsat Band Designations and Spatial Resolution 

            1 Original resolution for TM, resampled to 30m using the nearest neighbor method. 
             2 Original resolution for ETM+. Band 6 on Landsat 7 is divided into two bands, high and low gain. 
 
The Landsat raster grids were supplied by the vendors (MDA-Geospatial services and USGS) in 
geotiff (.tif) format.  All individual grids were imported into ERDAS Imagine software and 
converted into ‘.img’ format.  The six rasters in the visible and near-infrared bands for each date 
were spatially stacked using the Spatial Modeler in ERDAS Imagine to obtain composite images 
for image processing and display of multispectral false color composite (FCC).  The two thermal 
bands for each Landsat 7 image were stacked separately. 
 
Pixel fitting was performed to ensure that pixels from consecutive image dates for each path 
and row have the same location.  Pixel fitting is a two step process performed in order to 
minimize the spatial mismatch among the individual images.  First, a reference FCC is selected 
and the FCCs for the other dates are adjusted to match the reference image at pixel scale.  Then 
the thermal band is pixel fitted to its respective FCC.  The pixel fitting procedure is repeated for 
all image dates.  The resulting pixel alignment among the FCC images prevents overlap 
between different locations, thereby reducing potential error in the ET estimates that could 
occur when analyzing individual pixel results.  

Meteorological Data 
Measurements of incoming solar radiation (Rs), air temperature (Ta), relative humidity (RH) and 
wind speed (Ws) are used in the SEBAL analysis.  These meteorological data are analyzed at 
instantaneous (time of the satellite overpass), daily (average for the image date), and periodic 
(average for the period represented by an individual image date) time steps.  These parameters 
were obtained from the following meteorological data sources: 
 

 California Irrigation Management Information System (CIMIS).  CIMIS is a network of 
over 120 automated weather stations distributed across the State of California, operated 
by the Department of Water Resources and its partner agencies.   

 Remote Automated Weather Stations (RAWS).  RAWS is a network of more than 2,200 
weather stations operated by the US Forest Service.  RAWS data were obtained from 
Weather Underground (www.wunderground.com). 

 National Weather Service (NWS).  The NWS operates weather stations at airports and 
other locations throughout the United States.   NWS data were obtained from Weather 
Underground (www.wunderground.com). 

Bands 
Wavelength, micrometers Resolution, 

meters (m) TM (Landsat 5) ETM + (Landsat 7) 
1 0.45 – 0.52 0.450 – 0.515 30 
2 0.52 – 0.60 0.525 – 0.605 30 
3 0.63 – 0.69 0.630 – 0.690 30 
4 0.76 – 0.90 0.760 – 0.900 30 
5 1.55 – 1.75 1.550 – 1.750 30 
6 10.40 – 12.50 10.40 – 12.50 1201/602 
7 2.08 – 2.35 2.080 – 2.35 30 
8 - 0.52 – 0.92 15 
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 Personal Weather Stations (PWS).  A limited number of personal weather stations were 
identified to enhance the spatial coverage of weather data in the Basin.  PWS data were 
obtained from Weather Underground (www.wunderground.com). 

 
Fourteen CIMIS and eleven Weather Underground stations within or surrounding the Landsat 
scene extent were selected for the SEBAL analysis (Table 4a & 4b and Figure 3).  As described 
below, weather data from each station were reviewed and corrected when necessary, following 
accepted, scientific procedures (Allen, et al 1996, FAO 1997 and Allen et al., 2005).  Quality 
controlled weather data were interpolated based on elevation and other surface characteristics 
using MeteoLook to develop spatially distributed grids of the weather parameters for input into 
SEBAL. 

Quality Control of Meteorological Data 
Data downloaded for each weather station were quality checked according to the guidelines 
specified in Appendix-D of the ASCE Task Committee Report on the Standardized Reference 
Evapotranspiration Equation (Allen et al., 2005).  These checks are described briefly in this 
section, and samples of weather data used in the analysis are provided. 
 
Incoming Solar Radiation.  Incoming solar radiation (Rs) data were available for the CIMIS 
stations only.  Values for each station were compared to the estimated clear sky solar radiation 
(Rso) for both hourly time steps on the image date and for daily time steps throughout the 
period of analysis.  Comparison of reported Rs to theoretically estimated Rso shows that Rs falls 
below Rso at times possibly due to clouds or haze; however, observed Rs values should 
approach Rso on clear days.  The data are examined to look for consistent biases throughout the 
period of interest and to look for abrupt changes that could result from changes to the 
pyranometer such as cleaning, re-calibration, or re-leveling. 
 
Stations that revealed significantly low solar radiation measurements over a sustained period of 
time e.g., Sanel Valley CIMIS station (Figure 4) were adjusted using appropriate constants or 
functions obtained from comparison of estimated Rso values and observed Rs values.  
  
Air Temperature.  Daily air temperature observations were checked by comparing the average 
values obtained from the daily extremes (Tmax and Tmin) with the average values directly 
recorded by the data loggers and calculated from hourly values.  The average is expected to fall 
within 2 degrees C, except potentially in cases of precipitation, change in prevailing wind, or 
other variable conditions where the estimates could differ by more than 3º C.  Samples of the 
temperature differences calculated for Esparto Station are provided in Figure 5. 
 
Deviations in excess of 2º C on certain days are apparent in Figure 5; however these deviations 
do not appear to indicate errors in measurement because they do not occur chronically over an 
extended period of time.  It is suspected that these deviations could be due to changes in 
weather conditions.   
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         Remote Automated Weather Stations (RAWS)  
         National Weather Service (NWS)  
         Private Weather Stations (PWS) 
 

Table 4a.  Summary of CIMIS Weather Stations Selected 

ID Station County 
Activation 

Date Status 
Elevation 

(ft) Lat Long 
32 Colusa Colusa 13-Jan-83 Active 55 39.23 -122.02 
61 Orland Glenn 13-May-87 Active 198 39.69 -122.15 
77 Oakville Napa 1-Mar-89 Active 190 38.43 -122.41 
83 Santa Rosa Sonoma 1-Jan-90 Active 80 38.40 -122.80 
85 Hopland FS Mendocino 23-Sep-89 Active 1160 39.01 -123.08 

103 Windsor Sonoma 14-Dec-90 Active 85 38.53 -122.83 
106 Sanel Valley Mendocino 1-Feb-91 Active 525 38.98 -123.09 
109 Carneros Napa 11-Mar-93 Active 5 38.22 -122.35 

123 
Suisun 
Valley Solano 18-Aug-94 Active 35 38.23 -122.12 

144 
Petaluma 
East Sonoma 25-Aug-99 Active 97 38.27 -122.62 

158 
Bennett 
Valley Sonoma 1-Oct-00 Active 270 38.42 -122.66 

170 Concord 
Contra 
Costa 6-Apr-01 Active 35 38.00 -122.02 

187 Black Point Marin 1-Jun-03 Active 1 38.09 -122.53 
196 Esparto Yolo 15-Apr-05 Active 174 38.69 -122.14 

Table 4b.  Summary of Weather Underground Stations Selected 

ID Station County 
Networ

k 
Elevation 

(ft) Lat Long 
MBNVC1 Boonville Mendocino RAWS 642 38.987 -123.349 
KCAMANCH
1 Irish Beach 

Mendocino 
PWS 

212 39.023 -123.689 
MRDVC1 Rodeo Valley Mendocino RAWS 2423 39.668 -123.320 
MECKC1 Alder Springs Glenn RAWS 4552 39.651 -122.724 

KCACLEAR2 
Clearlake 
Oaks 

Lake 
PWS 

1300 39.020 -122.710 
MSYWC1 Stonyford Colusa RAWS 1256 39.367 -122.573 
MMCGC1 Mcguires Mendocino RAWS 590 39.353 -123.601 
MCZCCA Cazadero Sonoma PWS 1557 38.610 -123.220 
KCAMENDO
1 Mendocino 

Mendocino 
PWS 

80 39.307 -123.799 
MHWKC1 Hawkeye Sonoma RAWS 2020 38.735 -122.837 
KUKI Ukiah Mendocino NWS 614 39.130 -123.200 
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Figure 3. Selected CIMIS and Weather Underground Stations (Landsat Path 45, Row 33) 
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Figure 4. Incoming Solar Radiation (Rs) and Theoretical Clear Sky Radiation (Rso)  

Observed at Sanel Valley Station (CIMIS Station #106) during 2008 (top)  
and Adjusted Rs (bottom) 
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Figure 5.  Difference between Daily Average Temperature Based on Daily 

 Extremes and Hourly Values at Esparto Station (CIMIS Station #196) for 2008 
 

Relative Humidity.  Relative humidity (RH) data were reviewed for each station.  Daily average 
RH values were plotted along with precipitation, and the data were visually inspected to 
identify values less than 25-30% and greater than 100% as recommended by Allen et al. (2005) 
for sub humid regions.  A sample plot for the Orland Station is provided in Figure 6.  
Additionally, reported RH values were checked to confirm an increase following a heavy 
precipitation event. 
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Figure 6.  Mean Daily Relative Humidity and Total Precipitation from  

Orland Station (CIMIS Station #61) for 2008 
 

Wind Speed.  Mean daily wind speed observations for all stations were plotted and inspected 
for consistently low values of 0.5 meters per second or less, which typically represent a failed 
anemometer.  Mean daily wind speed observations for the Oakville Station are provided in 
Figure 7.   
 

 
Figure 7.  Mean Daily Wind Speed Measured at Oakville  

(CIMIS Station #77) for 2008 
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Additionally, daily wind gust factors (ratio of maximum wind speed to mean daily wind speed) 
were checked for each station.  Sudden increases in the gust factor can indicate anemometer 
bearing failure, while a sudden drop to a gust factor of 1.0 can indicate seizure or electronic 
failure of the anemometer.  The daily gust factors for the Oakville Station are provided in Figure 
8. 

 
Figure 8.  Gust Factor at Oakville (CIMIS Station #77) for 2008 

 
Development of Weather Grids 
Weather observations from ground stations represent point measurements that may be 
representative of the surrounding area; however, in many cases, particularly for heterogeneous 
regions, the point data may not be suitable to represent weather conditions of the surrounding 
area.  To overcome this limitation, spatially distributed weather grids were developed based on 
specialized interpolation to better represent the variability in the surface weather conditions 
that drive ET. 
 
MeteoLook (Voogt, M.P., 2006) is a collection of algorithms developed at WaterWatch, Inc., the 
Netherlands (original developer of SEBAL) that interpolate point weather observations based 
on the knowledge of surface and terrain characteristics coupled with physically-based models.  
Processes that influence surface weather conditions such as elevation, surface roughness, 
albedo, incoming radiation, land wetness, and distance to water bodies are included in 
MeteoLook.  MeteoLook is used to spatially distribute observed surface air temperature, 
relative humidity, and wind speed from the selected weather stations, generating grids of the 
respective parameters encompassing the satellite image area.   
 
Spatially distributed grids of incoming solar radiation were developed from spatially 
distributed transmissivity and estimates of extra-terrestrial radiation (incoming solar radiation 
before it enters Earth's atmosphere).  The transmissivity at each station over time was calculated 
by dividing the observed incoming solar radiation by the estimated extra-terrestrial radiation.  
Transmissivity estimates at each station location were then interpolated using MeteoLook.  
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Finally, incoming solar radiation grids were developed based on grids of extra-terrestrial 
radiation and transmissivity.  

Digital Elevation Model (DEM) 
A DEM of 1 arc-second resolution (approximately 30 m) developed as part of the Shuttle Radar 
Topography Mission (SRTM) was downloaded from the USGS seamless data distribution 
system (seamless.usgs.gov) for the image area.  Gap filling was performed for the missing data 
within the DEM.  Then, individual quads were mosaicked, re-projected and resampled to 30 m 
pixel size to match the pixel size and alignment of the other SEBAL inputs.  The DEM 
encompassing the study area is shown in Figure 9. 
 

 
Figure 9.  Digital Elevation Model for the Russian River Basin  

Landuse Classification 
Landuse data are used in SEBAL to parameterize the roughness lengths across the land surface.  
In the absence of available landuse data, roughness lengths may be approximated based on 
general knowledge of the area of study.  For studies in the U.S., SNA uses data from the 
National Land Cover Dataset (NLCD), or more detailed data if available. 
 
Information describing landuse types within the Russian River basin was derived from a 
crop/landuse survey provided by SCWA in a geodatabase format.  The geodatabase was 
converted into raster format based on unique crop/landuse class to be consistent with other 
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inputs for SEBAL.  Areas not included in the SCWA landuse coverage were classified using the 
National Agricultural Statistics Service 2007 California Cropland Data Layer landuse coverage 
obtained from the NRCS geospatial data gateway at datagateway.nrcs.usda.gov.  The landuse 
coverages were combined to obtain a landuse map covering the entire area falling within the 
selected Landsat scenes.  
 
Figure 10 provides a subset of the combined landuse map for the basin and neighboring areas.  
 

 
Figure 10.  Landuse Map for Russian River Basin 

A maximum crop height was assigned to each landuse class.  Table 5 provides the assigned 
crop heights and approximate acreage for selected landuse types.  These heights were assigned 
to each respective class from the landuse map, and a linear relation was used to adjust the crop 
heights according to the growing stage at the image date.  This linear relation was derived using 
the Normalized Difference Vegetation Index (NDVI) grid for the particular image date 
assuming that maximum crop height was reached at an NDVI value of 0.75.   
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Table 5.  Maximum Heights and Approximate Extent of Selected Landuse Classes  
within the Russian River Basin 

LU Code Crop type Height (meter) Total Acres 
11 water 0.0002 6,624 
21 turf and landscape 0.15 47,954 
22 developed/low intensity 1.5 19,615 
23 developed/medium intensity 3 15,074 
24 developed/high intensity 5 1,853 
31 bare rock/sand/clay 0.01 1,411 
41 deciduous forest 5 16,647 
42 evergreen forest 7 252,254 
43 mixed forest 6 86,649 
52 Scrub/shrubland 1.5 227,846 
71 grassland/herbaceous 0.5 142,323 
90 woody wetlands 1.5 3,648 
95 herbaceous wetlands 1 858 
121 turf and landscape, SCWA 0.15 1,491 
181 pasture, SCWA 0.5 10,762 
182 cultivated crops, SCWA 1 553 
183 orchard, SCWA 3 6,264 
184 vineyard, SCWA 1.5 60,655 
185 perennial crops, SCWA 1.5 185 
211 water, NRCS 0.0002 6 
221 turf and landscape, NRCS 0.15 7 
241 deciduous forest, NRCS 5 1 
271 grassland/herbaceous, NRCS 0.5 42,097 
281 pasture, NRCS 0.5 1,034 
282 cultivated crops, NRCS 1 1,536 
283 orchard, NRCS 3 1,235 
284 vineyard, NRCS 2 2,266 

 Total Acres:  950,848 

Overview of SEBAL 
SEBAL (Surface Energy Balance Algorithm for Land) was developed by Dr. Wim Bastiaanssen 
of The Netherlands (Bastiaanssen et. al., 1998a, 1998b and 2005).  SEBAL uses spectral radiances 
recorded by satellite-based sensors, plus ordinary meteorological data, to solve the energy 
balance at the Earth's surface (Figure 11).  SEBAL computes actual evapotranspiration (ETa) for 
each pixel in a multispectral satellite image by applying radiative, aerodynamic and energy 
balance physics in 25 computational steps incorporated into 19 models.   
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Figure 11.  Conceptual Schematic of the Surface Energy Balance 

 
SEBAL offers three distinct advantages compared to the generally accepted "Kc x ETo" method 
for computing ET:  
 

1. SEBAL computes actual evapotranspiration (ETa), inherently accounting for the effects 
of salinity, deficit irrigation, disease, poor plant stands, etc., on the ET flux.  Including 
these influences in the standard Kc x ETo computation requires considerable additional 
data (typically unavailable) as well as substantial time and effort. 

2. SEBAL does not need crop type to solve the energy balance, so precise records of 
cropping patterns are not needed.  

3. The acreage of water-using land is observed directly from the satellite image, so accurate 
landuse is implicit to the process. These features overcome the typical difficulty of 
assembling accurate records of irrigated areas and cropping patterns, particularly for 
historical analyses. 

 
The resulting ETa and crop coefficient raster images can be imported directly into GIS for spatial 
analysis, in combination with landuse and other data.  High spatial resolution (30 m) enables 
analysis within irrigated fields facilitating water use and crop production uniformity 
assessments.  Additional information describing SEBAL is found in Bastiaanssen et al., 2005. 

SEBAL Outputs 
The primary output of SEBAL is actual ET (ETa).  The additional products generated as part of 
the SEBAL process are described in this section. 

Reference (ETo) and Potential (ETp) Evapotranspiration  
ETo is estimated from spatially distributed meteorological data using the ASCE Standardized 
Penman – Monteith grass reference equation (Equation 1).  ETo is calculated from Equation 1 
based on a hypothetical grass reference surface with an assumed fixed height of 0.12 m, a bulk 
surface resistance of 70 seconds per meter, and an albedo of 0.23.        
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where 
 ETo  = reference evapotranspiration (mm/d or mm/hr), 
 Rn     = net radiation (MJ/m2/d or MJ/m2/hr), 
 G       = soil heat flux (MJ/m2/d or MJ/m2/hr), 
 (es – ea) = vapor pressure deficit of the air (KPa), 
 es = saturation vapor pressure of the air (KPa), 
 ea = actual vapor pressure of the air (KPa),  
 ρ = mean air density at constant pressure (kg/m3), 
 cp = specific heat capacity of the air (MJ/Kg/oC), 
 Δ = slope of the saturation vapor pressure-temperature curve (KPa/ oC), 
 γ = psychrometric constant (KPa/ oC), 
 rs = (bulk) surface resistance (s/m), 
 ra = aerodynamic resistance (s/m), 
 λ = latent heat of vaporization (MJ/Kg), 
 ρw = density of water, (Mg/m3), 

ktime = unit conversion, equal to 86,400 s/d for ET in mm/d and equal to 3600  
    s/h for ET in mm/h.   

 
ETp is also calculated from Equation 1, except that a variable minimum bulk surface resistance 
is used instead of a constant value of 70 s/m.  This variable minimum bulk surface resistance is 
derived from spatially distributed estimates of leaf area index (LAI).  ETp represents the 
potential ET based on the LAI of vegetation at the time of the image.  Note that if chronic stress 
has reduced the LAI, the ETp will be less than it would be if the vegetation had been 
continuously healthy. 

Crop (Kc) and Stress (Ks) Coefficients  
The crop coefficient (Kc) is calculated as the ratio between ETp/ETo and represents no acute 
stress.  Note that unlike the traditional concept of Kc, which represents a crop free from stress, 
the crop coefficient calculated by SEBAL reflects the impact of chronic stresses prior to the 
image date that may have stunted crop development.  The stress coefficient, Ks (ETa/ETp), takes 
into consideration acute stresses due limited water supply or other environmental as well as 
management effects.  The product of Kc and Ks (ETa/ETo) provides a lumped crop coefficient 
representing actual field conditions.  

Development of Period Outputs 
The SEBAL model derives instantaneous energy fluxes for the time of satellite image 
acquisition.  Instantaneous ET values are extrapolated to daily and longer period using average 
weather conditions, available energy (Rn – G) for the period, and the evaporative fraction, which 
is assumed to remain constant during the daytime hours in the absence of advection.  These 
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daily and periodic ET values are then adjusted for advection effects.  Period outputs 
representing accumulative ET over a period of days were developed for each image date.  A 
total of 9 sets of periodic outputs were generated.  The periods represented by each image in the 
periodic outputs are described in Table 6. 
 

Table 6.  Periods Represented by Each Landsat Image Date 
Image Date Period Represented Total No. of Days 
February 13th , 2008  Feb 1-Mar4 33 
March 24th , 2008 Mar 5 - Apr 14 41 
April 25th, 2008 Apr 15 - May 3 19 
May 11th, 2008 May 4 - May 23 20 
June 4th, 2008 May 24 - June 16 24 
June 28th, 2008 June 17  - July 14 28 
July 30th, 2008 July 15 - Aug 15 32 
August 31st, 2008 Aug 16 - Sept 12 28 
September 24th, 2008 Sept 13 - Oct 15 33 

Cloud Masking and Scan Line Corrector (SLC) Gaps 
Cloud masking was performed for the areas (in the respective image dates) that were obscured 
by clouds and haze.  Cloud masking was performed prior to SEBAL processing.  Individual 
polygons were digitized over areas obscured by clouds or haze in each image, and a cloud mask 
was developed for each image.  The cloud masks were then utilized to remove the areas from 
the SEBAL calculations to avoid any errors caused by reflectance properties exhibited by clouds, 
masking ground conditions, within the multispectral and thermal bands of the satellite images.  
In general, the study area (Russian River Basin) was cloud free for most of the images selected; 
however, some portions of the Basin were affected by clouds or haze for the March 24th and 
June 28th images.  As a result, SEBAL calculations were not performed for these areas.  
 
Additionally, gaps present in the Landsat 7 images (February 13th, June 4th and September 24th) 
which result from a malfunction of the Scan Line Corrector (SLC) in 2003 were masked out of 
the SEBAL calculations.  Landsat 7 images were used in the analysis to provide adequate 
temporal coverage because even with the malfunction of the SLC, approximately 75% of the 
data remains and is unaffected.   
 

Summary of Results 
SEBAL models were run for instantaneous, daily and periodic time scales. The periodic grids 
for ETa and ETp were spatially added to obtain the season totals for each.  The seasonal totals 
were obtained for the period of February 1st through October 15th, 2008.  A description of the 
analysis results follows. 
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Seasonal ETa Totals 
A map of spatially distributed seasonal ETa (February 1st – October 15th, 2008) for the cloud and 
scan line-free area of the Russian River Basin is presented in Figure 12. Variability in ETa within 
and among the fields is apparent in the insets provided in Figure 12. 
 

 
Figure 12.  Seasonal ETa (April–September '08) Bitmap for the Russian River Basin 

 
Average values of seasonal total ETa for selected landuse classes within the Russian River Basin 
were calculated for the cloud-free and gap-free areas for the period of analysis (February 1st – 
October 15th, 2008)  and are provided in Figure 13.  Additionally, ASCE standardized 
evapotranspiration for a short reference crop (ETos) was calculated on a daily basis for the Santa 
Rosa, Hopland FS, Windsor, Sanel Valley, Petaluma East and Bennett Valley CIMIS stations.  
 
The daily ETos values estimated from the aforementioned CIMIS stations were summed for the 
individual periods represented by each image, and an average seasonal total ETos (February 1st – 
October 15th, 2008) was obtained.  This average seasonal total for ETos is presented in Figure 13a, 
along with the estimates of precipitation for the water year (WY) 2008 (October ’07 – September 
’08) and seasonal ETa averages (February 1st – October 15th, 2008) for selected landuse classes in 
the basin.   
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Figure 13a.  Total Seasonal ETa (February 1st –October 15th ‘08) by Landuse Type,  

Reference ET, and Precipitation (WY’08) for the Russian River Basin 
 
The average precipitation for the WY 2008 was obtained from Tropical Rainfall Measuring 
Mission (TRMM) website.  TRMM is a joint mission between NASA and Japan’s Aerospace 
Exploration Agency to monitor rainfall across the globe through a combination of satellite 
measurements of atmospheric water vapor and ground based measurements.  TRMM data can 
be obtained as GIS grids (pixel size of 25 km) or as ASCII files containing area averaged values.  
Rainfall data from TRMM was selected as more representative of the accumulated precipitation 
for the entire basin than the average value from available CIMIS stations. 
 
The area averaged (basin and neighboring areas along its periphery) monthly accumulated 
rainfall values from TRMM and precipitation recorded at selected CIMIS stations for the WY 
2008 are similar (Figure 13b).   
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Figure 13b.  Total Precipitation for WY 2008 (October’07 –September '08)  

 

Seasonal ETa Distributions 
Cumulative distributions and summary statistics of seasonal ETa (February 1st – October 15th, 
2008) for selected major landuse classes within the Russian River Basin are presented in Figure 
14 and Table 7 respectively. Only those pixels that were not masked out by clouds/haze and 
scan lines across all the image dates were considered for extracting the seasonal ETa cumulative 
distributions and summary statistics.  
 
The summary statistics presented in Table 7 for cultivated crops, orchards, vineyards, turf and 
landscape, and pasture are were extracted for the extent of the landuse data provided by 
SCWA.  Results for water, wetlands, forest, grasslands, shrubland, and developed areas were 
extracted based on the landuse data obtained from NRCS.  Acreages shown under the column 
entitled Total Area in Table 7 represent the total area of each landuse class within the basin 
based on the source landuse data, including areas covered by clouds or scan lines in some 
images.  The areas sampled in the preparation of the summary results correspond to pixel 
locations without cloud or scan line effects in any of the images processed.  Additionally, for 
landuse classes covering very large areas, a subset of available pixels were sampled.  The areas 
sampled are listed in Table 7 under the column entitled Area Sampled.  To make extraction and 
calculation of the results more efficient, only selected number of pixels for Forest, Grasslands 
and Vineyards 
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Figure 14.  Cumulative Distributions of Seasonal ETa (February 1st –October 15th, 2008) 

 by Landuse Type for the Russian River Basin 
 

Table 7. Summary Statistics of the Seasonal ETa (February 1st – October 15th, 2008)  
for Selected Major Landuse Classes 

 
 
Landuse classes were utilized and the acreages for these selected pixels are provided in Table 7 
under ‘Selected Area’ column.      
 
These distributions demonstrate a wide variability in ETa within individual landuse types 
across the Russian River Basin.  The distributions for orchards, turf & landscapes and other 
cultivated crops are typical for irrigated conditions.  The variation in ETa within these land 
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types may be caused by non-uniform or inadequate water application, variation in fertility, 
environmental stresses such as pests or disease, or other factors.  The wider variation in ETa 
displayed in the distributions for grasslands and wetlands are typical of natural vegetation with 
widely varying water availability.  In these classes, the areas with higher ETa are possibly in 
areas of shallow water tables or seepage from adjoining surface water bodies and, thus, greater 
water availability.  Areas with lower seasonal ETa could be distant from ground or surface 
water sources, relying solely on infiltrated precipitation.  
 
The ETa estimates for forests and scrublands were adjusted based on the ETa of native grasses 
adjacent to these areas.  This adjustment was performed to correct for apparent overestimation 
of ETa in forests and scrublands due to the incorrect surface temperature measurements in these 
areas.  A detailed explanation of Landsat data limitations for sensing of surface temperatures in 
such areas is provided in Attachment A, along with a description of the procedures used to 
correct the ET estimates.  
 
It should be noted that the grasslands shown in Figures 13, 14 and in Table 7 respectively were 
derived from the landuse map and are different from the native vegetation landuse class that 
was used to correct the forest ET.  The native vegetation areas used in for correcting the ET in 
forests were located adjacent to the forests and were digitized using high resolution NAIP 
imagery.   

Distributions of Daily ETa Rates and Lumped Crop Coefficients (Kcs) 
for Vineyards 
The ETa rates and lumped crop coefficients (KcKs, or Kcs) for vineyards are presented in Figures 
15a and 15b, respectively.   
 
In Figure 15a, the mean and median daily ETa rates are shown for each satellite image date.  The 
relative frequency distributions of pixel average ETa and Kcs values are shown vertically along 
the axis of the satellite image dates in Figures 15a and 15b, respectively.  These figures depict 
both spatial and temporal variations in the distributions of ETa rates and Kcs values at various 
stages of the growing season for vine grapes.   
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Figure 15a.  Distributions of Daily ETa Rates for Wine Grapes in the  

Russian River Basin 
 

 
Figure 15b.  Distributions of Daily Crop Coefficients for Vineyards in the  

Russian River Basin 
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The mean daily Kcs obtained for wine grapes on the individual satellite image dates were 
compared with the published crop coefficient (Kc) values provided in FAO Irrigation and 
Drainage Paper No. 56 (Allen et. al., 1997).  The relatively high Kcs values apparent in Figure 15b 
on February 13th and March 24th image dates could be due to the presence of cover crops.  High 
NDVI values (Figure 16) on these dates suggest the presence of a cover crop before the growing 
season commences for many vineyards.  Daily mean Kcs values for vineyards followed closely 
the Kc values suggested by Allen et. al., during the early development stage but are, on-average, 
well below the Kc values for midseason and early senescence periods.  The lower Kcs values 
compared to the published Kc values later in the season are due to deficit irrigation practices to 
maintain and control the quality of wine grapes.  
 

 
Figure 16.  Distributions of NDVI for Vineyards in the Russian River Basin 
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Standardized Reference ET for a Short Reference Crop, ETos 
For each period, total ETa values for turf farms & landscapes, within the Russian River Basin 
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surface resistance, not short of soil water….” ETa results from turf and landscape surfaces were 
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the remotely sensed ETa values agree with theoretical values calculated for a short reference 
crop.   
 
The rationale for using 97.5th percentile ETa values for the comparison rather than 100th 
percentile values was to select values that are representative of maximum ETa within the turf 
and landscape landuse classes while avoiding extremely high ETa values that could reflect 
erroneous landuse classification (e.g., water classified as turf) or anomalous model results.  The 
97.5th percentile ETa for turf and landscape areas is expected to approach or exceed ETos, while 
median values of ETa are expected to be less than idealized reference conditions.  
 
The comparisons of 97.5th percentile and median turf and landscapes area ETa to ETos are 
presented in Figures 17 and 18, respectively.  Period total 97.5th percentile ETa values for turf 
and landscape areas tend to slightly exceed the calculated ETos values for most periods (Figure 
17).  The median ETa values for turf and landscape areas fall below the idealized ETos for most 
of the periods, as expected (Figure 18). 
 

 
Figure 17.  Comparison of 97.5th Percentile SEBAL ETa of Turf and Landscape 

 Areas to CIMIS ETos  for Each Period 
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Figure 18.  Comparison of Median SEBAL ETa of Turf and Landscape Areas 

 to CIMIS ETos for Each Period 
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Figure 19.  Comparison of Seasonal CIMIS ETos and 97.5th Percentile 

SEBAL ETa for Turf and Landscape Areas 
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Attachment A:  Limitations of Landsat Thermal Infrared Band 
in Forested Areas/Scrublands and Correction of ETa 

A limitation in the ability of Landsat thermal imagery to accurately estimate relative surface 
temperature within a given image was encountered during the course of this study.  The result 
of the limitation was to underestimate the relative surface temperature of forested areas and 
scrublands, leading to overestimation of ETa.  The nature of the limitation is described in greater 
detail herein. 

Discussion of Limitations in Landsat Thermal Imagery and Model 
Implications 

The thematic mapper (TM) and enhanced thematic mapper (ETM+) sensors on-board the 
Landsat 5 and Landsat 7 satellites, respectively, capture the reflected and emitted radiances 
from ground features in the form of a digital number (DN) ranging from 0 to 255 for each band.  
The DN is representative of the intensity of emitted radiation in each band (which represents a 
range of wavelengths).  The DNs are converted to reflectance values and surface temperature 
values (in case of thermal infrared band) using appropriate coefficients and atmospheric 
corrections.   

The satellite at the time of image acquisition is assumed to be at nadir (directly overhead) with 
the sun being at its maximum zenith angle.  This condition is necessary to minimize sensing of 
shadows cast by objects suspended above the ground surface including tree canopies and 
buildings.   

The sun and satellite elevation angles are not always the same, resulting in sensing of shadows 
by the satellite sensor.  The result of these shadows can be an error in the remotely sensed 
radiances and reflectances, particularly in the thermal band.  Errors in the thermal band result 
in errors in estimation of the surface temperature of shaded areas relative to areas without 
suspended objects shading the ground surface.  The net effect of the sensing of shadows in the 
thermal band is underestimation of surface temperature, which results in overestimation of ETa 
when SEBAL is applied without special corrections.  A more detailed explanation of the effect of 
underestimation of surface temperature on the SEBAL results follows. 

SEBAL uses the surface temperature band (band 6) in a unique way to estimate sensible heat 
flux.  The sensible heat flux (H) is scaled between two “extremes” of surface temperature.  The 
first extreme is the “hot pixel” where ET flux is zero (or a small residual evaporation as 
determined by a soil water balance) and all available energy (Rn – G) is consumed in heating up 
the air (sensible heat flux).  The hot pixel represents a with no ET and is selected from areas of 
bare soil.  The second extreme is the “cold pixel”, at which the sensible heat flux is zero and all 
available energy (Rn – G) is utilized for the combined process of evaporation and transpiration 
(ET flux).  The cold pixel is selected from a water body.  A more detailed description of this 
methodology is provided in Bastiaanssen et al., 2005.   

It should be noted that absolute values of surface temperature are not utilized while scaling the 
sensible heat flux between the two extremes (hot and cold pixel temperature) but rather a 
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temperature difference term, ΔT which is obtained through a linear relationship with the 
surface temperature is utilized.  The use of relative surface temperatures within an image allows 
for cancellation of errors that could result from global biases in surface temperature within the 
image.  To obtain ΔT, surface temperature is adjusted to a common reference elevation (sea 
level) using elevation data from DEM from which a lapse-rate corrected surface temperature 
image is obtained. The lapse-rate correction is performed in order to avoid the misinterpretation 
of cooler temperatures at high elevations as having higher ET.        

A result of the calibration process is that the surface temperature at a given pixel within the 
image influences the calculated ETa effectively “scaling” the ET between the hot (ETa = 0) and 
cold (ETa = maximum) pixel values.  Shading effects can lead to errors in the relative surface 
temperatures between pixels, which require additional correction to avoid errors in the final ETa 
estimates. 

Illustration of Surface Temperature Underestimation for Forested Area 
and Scrublands 

Figure A-1 shows a subset of the surface temperature image acquired April 25th, 2008, where 
black outlined polygons represent native grasses with forest and adjacent scrublands to the east.  
In the image, the grassland surface temperature estimates appear unaffected by shadow effects, 
but forest and scrubland surface temperatures are very low and appear underestimated.  The 
surface temperatures of these areas are expected to be similar with small differences resulting 
from differences in emissivity; however, large differences in surface temperature exist, with the 
forest and scrubland exhibiting surface temperatures as cold as or colder than a small lake 
shown in the southwest corner of the surface temperature map.   

Many of the images available for the current analysis were similarly affected.  As described 
previously, underestimated surface temperatures in the forests and scrublands induced errors 
in ETa estimation for these areas that would result in overestimation of ET without correction.  
A procedure was developed to adjust forest and scrubland ETa for these areas to provide 
reasonable estimates of ETa.  This procedure is described in the following section. 
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Figure A-1.  Surface Temperature Map for April 25th, 2008 Image Date, Landsat TM5, Thermal 
Infrared Band (band 6) 

Procedure to Adjust Forest and Scrubland ETa Estimates to Correct 
for Underestimation of Surface Temperature 

Generally, areas of native vegetation above the valley floor are expected to derive ET from 
infiltrated soil moisture stored within the root zone.  Moisture stored in the root zone during 
the rainy season is depleted once the vegetation begins to grow and transpire in the spring, and 
transpiration decreases and ceases once the available soil moisture has been depleted.  As a 
result, it is expected that seasonal ET in native, non-irrigated grasslands would be similar to 
adjacent forested areas with possibly some greater ET in the forested areas resulting from a 
deeper root zone and access to additional soil moisture. 

Based on professional experience and judgment, an empirical approach was followed to correct 
ET in the forests.  This approach is based on the assumption that both native grasses and 
adjacent forest rely on the same source of water (stored soil moisture from precipitation) and 
hence forest ET should be similar to native grasses.  As a check, total ET should be significantly 
less than total precipitation due to runoff from precipitation not being stored in the soil profile.  
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The following relation (Eq. A-1) was applied for each image in which the raw forest ETa 
calculated using SEBAL greatly exceeded that of adjacent native grasses: 

 foresta

foresta

grassa
correctedforesta ET

ET

ET
ET ,

,

,
,,        (A-1)  

where correctedforestaET ,,  is the corrected ETa for forested areas, calculated on a pixel by pixel basis 

for each corrected image and areas classified as having a forest land use class;  grassaET ,  is the 

average native grassland ETa for each corrected image based on known native grasslands 

delineated through visual image interpretation; forestaET ,  is the average raw forest ETa for each 

corrected image based on areas classified as forests; and forestaET ,  is the raw forest ETa for each 

corrected pixel.  An analogous procedure was applied to correct ET in scrublands by replacing 
forest ETa with the ETa estimates for scrublands in equation A-1. 

Comparison of SEBAL Forest ETa Estimates to Oak Savanna Flux 
Tower Measurements 

Corrected forest ET estimates were compared with flux tower measurements of actual ET for an 
oak savanna woodland east of the study areas in the foothills of the Sierra Nevada Mountains.  
The flux tower is a part of the AmeriFlux network and is situated in Ione, CA.  AmeriFlux is a 
network of flux towers that provides continuous observations of ecosystem level exchanges of 
CO2, water, energy and momentum spanning diurnal, synoptic, seasonal, and interannual time 
scales (http://public.ornl.gov/ameriflux/) (Baldocchi, 2006).   

The available daily ETa data from the flux tower was not available for 2008 but rather 
corresponds to the year 2002.  For comparison, the daily ETa data from the flux tower was 
summed for the periods represented by an individual satellite image in the SEBAL analysis, and 
average daily ETa was estimated for each period.  This average daily ET for each period from 
the flux tower was compared with the corrected average daily forest ETa (Figure A-2). 
Additionally, the seasonal ETa totals (February 1st – October 15th, 2008) for forests and native 
vegetation (landuse class that was used to correct the ETa in forest), along with total 
precipitation for the basin (October ’07 – September ’08) and the seasonal ET from flux tower 
(February 1st – October 15th, 2002) are provided in Figure A-3.  

Corrected SEBAL ETa results for the Russian River Basin forested areas agree reasonably well 
for periods 1 and 2 (February 1 – April 14) and for periods 8 and 9 (August 16 – October 15); 
however the period average daily ETa rates for periods 3 through 7 differ substantially.  These 
substantial differences are likely explained by differences in available soil moisture in addition 
to differences in evaporative demand, soil water storage characteristics, and shallow 
groundwater characteristics between the area represented by the flux tower and the Russian 
River Basin. 
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Figure A-2.  Average Daily Forest ET (2008) and ET Measured at Flux Tower  

(2002) for Individual Periods 

  
Figure A-3.  Seasonal ETa for Forests and Native Vegetation (February 1st –  

October 15th, 2008), Precipitation (October ’07 – September ’08) and Seasonal 
ET Measured at the Flux Tower (February 1st – October 15th, 2002) 
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INTERVIEWS 

 
Interview Objectives 
 
1) Characterize grower decisions with respect to: 

 
a) When to begin irrigation 
b) Frequency of irrigation 
c) How much water is applied 
d) Water source (groundwater only, surface water only, or blend) 

2) Obtain information about how growers determine how much water has been applied. 
3) Characterize existing irrigation practice. 
4) Obtain applied water records. 
5) Obtain actual ET measurements from vineyards (from specialists). 
 
Interview Protocol 
 
1) Interview 5-10 growers and vineyard managers. 
2) SCWA representative to call selected growers and vineyard managers to schedule a time and 

place to meet.  (See Interview Scheduling below) 
3) Meet growers and vineyard managers where convenient for them, preferably at their farm, 

however, office, home, evenings, coffee shop, pickup tailgate are all OK. 
4) Use form to guide interview and record answers, however, interviews will be in the form of 

an informal conversation, i.e. the questions will not be read one after another. 
5) Begin with an explanation of the project and reason for the interviews to inform each grower 

and allow them to become comfortable.  (See Grower Setup below) 
 
Interview Scheduling 
 
A SCWA staff person will call selected growers and vineyard managers to schedule the 
interviews.  The person making the call should begin with an introductory statement similar to 
the sample below: 
 
“Hello, I’m ________  __________ with Sonoma County Water Agency.  The Water Agency is 
a regional water resources agency that serves the public as a wholesale water supplier.  
Managing the water supplies stored in Lake Sonoma and Lake Mendocino, the Agency controls 
releases from these reservoirs to maintain stream levels in the Russian River supporting 
recreation and habitat for fish and wildlife.  Given this responsibility, the Agency conducts a 
multitude of scientific studies and planning studies within the Russian River watershed.  One 
area that the Agency focuses on is optimizing the beneficial use of the scarce resources that are 
available.  This requires a better understanding of how the supplies and demands within the 
watershed vary geographically and over time.  The Agency is currently working on a project that  
involves estimating water use at vineyards.  As part of the process, we are interviewing growers 
to learn how irrigation decisions are made.  A member of the project team would like to meet  
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you at your farm or another convenient location at a time convenient for you to learn more about 
how you decide when and how much to irrigate.  The interview may require up to an hour of 
your time.  If you are willing, I’d like to schedule a time on (date TBD) and answer any 
questions you may have.” 

Context Statement 

(Note: this statement will be recited more or less verbatim by the interviewer to specialists or 
growers to put the interview into context, and to invite the interviewer to ask any additional 
questions needed to address any concerns, before beginning.) 
 
“At the direction of the State Water Resources Control Board (SWRCB), the Sonoma County 
Water Agency (the Agency) is developing a Russian River Operations Model (ResSim). 
Accurate estimates of applied water are necessary for estimating irrigation water depletions from 
the River. The current technique for estimating depletions was developed by DWR in the 1980s 
and does not account for recent improvements in irrigation techniques and modern vineyard 
deficit irrigation practices. Improving the Agency’s ability to estimate irrigation water depletions 
will enable more accurate estimation of the Russian River depletions and better scheduling of 
releases from Lake Sonoma and Lake Mendocino, leading to enhanced management of the 
Russian River.  
 
“An important step in the process of improving estimates of depletions is a series of discussions 
to be held with vineyard managers and experts in vineyard irrigation management. These 
discussions are designed to provide the Agency with applied water data sets for the 2008 
irrigation season for specific locations in the Russian River Basin.  Additional information on 
grape variety, management objectives and any other factors that you consider when determining 
when and how much irrigation water to apply will be useful.  These applied water data sets 
should indicate when vineyard managers initiated irrigation and how much water was applied 
throughout the season. Information from these discussions, together with data from other 
sources, will be used to develop improved estimates of irrigation water use. 
 
 “Are there any questions you would like to ask before beginning?” 
 
(Note: record any concerns or issues below.) 
 
Questions 
 

1. What do you irrigate? 
o How many fields? Field size(s)? 

 
o What varietals? 

 
o What are the ages of the vines? How long do they remain in production? 
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2. What are the water sources used for the various water needs? 
o Wells?  

 Depth? Size? 
 
 

o Direct river diversions? 
 Size? 

 
o Ponds? 

 Size? 
 
 

3. How do you decide when to begin irrigating each season? 
 
 
 
 

o Methods/indicators (soil, plant, pressure bomb, etc.?) 
 
 

o When does irrigation typically begin? Earliest and latest start dates?  What are the 
primary drivers of the irrigation start date? 
 Importance of spring rains  
 Soil depth and AWHC 
 Root stock variety and rooting depth 
 Cover crop 
 Vine spacing and trellis configuration 
 Other factors?? 

 

 

4. Once you begin irrigating, how do you decide how frequently to irrigate and how much to 
apply? 

o Verify irrigation method (99% drip) 
o What level of stress are you trying to achieve and why?  How does this vary with 

variety, location and other factors? 
 

o Scheduling methods 
 
 

o Does this change over growing season or with changes to weather conditions? 
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5. How much water do you typically apply in a season? 

o Frost control? Drivers, variability from season to season? 
 
 
 

o Pre-harvest? Drivers, variability from season to season? 
 
 
 

o Post-harvest? Drivers, variability from season to season? 
 
 
 

o Heat protection? 
 
 
 

o How determined? 
 Meter? 
 Hours of operation (with known application rate)? 
 Other? 
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1 INTRODUCTION 

During previous modeling efforts, temperature and water quality in the Russian 
River system was simulated using HEC-5/HEC-5Q (reservoir operation and water quality 
models, respectively) (RMA, 2001, RMA, 2007).  The HEC-5 model provided all 
hydrologic data required by the HEC-5Q model. 

The HEC-5 model interfaced with the SCWA modeling system (RR-Sim) RR-Sim 
was historically used for water supply planning in the basin.  RR-Sim was originally 
developed by the Agency in the 1980s with numerous revisions over subsequent years.  
The modeling system consists of three separate computer models. These three computer 
models account for different portions of the Russian River System: the Potter Valley 
Project, the Upper Russian River basin, and the Lower Russian River Basin. These models 
use a historical hydrologic dataset from 1910 to 2004 to perform water balance routing 
through the Russian River system and to simulate the effects of various demand and 
operational criteria.  Water supply demands were superimposed upon a historic sequence 
of hydrologic conditions using present day operating criteria and streamflow requirements. 

Historical flows may not represent current land use and climate conditions.  
Additionally, climate change analysis has become an important factor in long term analysis 
for both flow and water temperature.  Therefore, the SCWA opted to develop a physically 
based runoff model to provide hydrologic inputs for the temperature and water quality 
analysis. 

  The SCWA elected to retire the RR-Sim model and utilize the Corps HEC-ResSim 
model.  The ResSim model is a public domain reservoir model that is well suited to 
represent the Russian River System (System).  The HEC-5Q model also interfaces with the 
ResSim model.   

The initial ResSim model of the Russian River was developed by RMA in 2009. 
The model includes reservoirs, routing reaches and operating rules that serve as a flexible 
planning tool for the System.  The Russian River ResSim model includes all of the 
reservoir/river components that were included in the original HEC-5/HEC-5Q model as 
well as the operating rules that were embedded in the Upper and Lower River operation 
model (RR-Sim).  The Water Agency further refined the model for the purpose of 
developing system operation alternatives. 

The ResSim Model includes the East Fork Russian River between Potter Valley 
Power Plant and Lake Mendocino that was not included in previous versions of HEC-5Q.  
As part of their current effort, SCWA developed a revised hydrologic data set that relies in 
part upon estimated unimpaired flow data developed by the USGS using the Basin 
Characterization Model.   

The HEC-5Q Russian River model network has been updated to interface with the 
ResSim model. 

Demonstration of model capabilities was deemed necessary to add credibility to the 
current updated version of the HEC-5Q model.  For this effort, results produced by the 
verified ResSim model (SCWA 2016) that utilized historical inflows and demands were 
used.  Since reservoir operation was based on ResSim rules, the ResSim results do not 
always match historical operation.  Therefore, the HEC-5Q modeling discussed herein is 
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referred to a model demonstration rather than a strict calibration.  For the majority of the 
time, however, the results from the verified model representative of observed conditions 
for comparable hydrology and operation.     

Current model inputs were developed through 2013.  Main stem temperature and 
dissolved oxygen data for the 2000 – 2013 period were compiled for use in the model 
demonstration.  This period coincides with the ResSim model validation.  The boundary 
condition inputs for temperature, nutrients and dissolved oxygen were extended from those 
described in the previous HEC-5Q calibration report (RMA, 2007)  Meteorological 
conditions developed from 1-hour CIMIS data from stations at Hopland and Santa Rosa 
for 1989 – 2013 were input at 6-hour intervals.  The model demonstration utilized 2000 – 
2013 reservoir temperature and Dissolved Oxygen (DO) profile data and 2000 – 2013 
continuous stream temperature and DO data.  Minor adjustments were made to rate 
coefficients, diffusion in the reservoirs, the benthic algae standing crop, and benthic source 
rates to achieve the best representation of observed conditions.  

The principal water quality constituents simulated were temperature, ammonia, 
nitrate, phosphate, phytoplankton (reported as chlorophyll a), benthic algae, dissolved 
oxygen, dissolved and particulate organic matter, and inorganic particulate matter.  The 
current benthic algae representation included population dynamics that are based on 
environmental factors and available nutrients.   All flows are daily average and tributary 
inflows are allocated to individual streams based on drainage area.  All water quality 
simulations utilized 6-hour time steps with daily average flows. 

A graphical user interface, HWMS (Hydrologic Water quality Modeling System) 
is used to provide run management and model result visualization for the HEC-5Q river-
reservoir water quality model.   

1.1 PROJECT OBJECTIVES 

The objective of this modeling effort is to demonstrate the capability of the new 
version of the Russian River model, which interfaces HEC-5Q with ResSim and includes 
the East Fork between Potter Valley Power Plant and Lake Mendocino. 
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2 RUSSIAN RIVER HEC-5Q MODEL DESCRIPTION 

A full description of the HEC-5Q model is provided in HEC-5Q Simulation of 
Water Quality in the Russian River Basin (RMA, 2007).  Refer to the HEC-5Q training 
document and user’s manual (HEC, 1999; HEC, 2001) for model relationships and 
capabilities. 

Reservoir release rates are computed by ResSim and are based on reservoir 
operations that respond to downstream demands and minimum flow requirements.   

The HEC-5Q model was developed to meet the specific needs of the Russian River 
System.   The most recent revisions to the model allow interface with ResSim.  Daily 
average values from ResSim include:  
• Potter Valley Power Plant release; 
• East Fork Russian River above Lake Mendocino (inflow and demands); 
• Lake Mendocino (elevation, storage and outflow); 
• East Fork Russian River below Coyote Dam (inflow and demands); 
• West Fork Russian River inflow; 
• Russian River above Dry Creek (inflow and demands); 
• Lake Sonoma (inflow, storage, elevation and outflow); 
• Dry Creek (inflow and demands); and 
• Russian River below Dry Creek (inflow and Santa Rosa diversion). 

   

2.1 MODEL REPRESENTATION OF THE PHYSICAL SYSTEM  

For application of HEC-5 and HEC-5Q, rivers and reservoirs comprising the 
Russian River System were represented as a network of reservoirs and streams and 
discretized into sections within which flow and water quality were simulated.   Control 
points (CP) represent reservoirs and selected stream locations.  Flows, elevations, volumes, 
etc. were computed at each control point.  

The previous version of the Russian River model network was modified for 
compatibility with ResSim.  The following changes were made. 

• Non-ResSim control points were removed from the Russian River 
downstream of Lake Mendocino.  

• A stream reach was added on the East Fork Russian River upstream of Lake 
Mendocino. 

• As a result of the above change, Lake Mendocino inflow temperatures are 
now computed in the up-stream East Fork reach rather than defined 
explicitly. 

• The downstream boundary was moved from the ocean up to Monte Rio to 
avoid the stream section that is affected by periodic closing of the ocean 
outlet.  The one dimensional nature of the stream model precludes 
simulation of ambient thermal and chemical stratification. 

Aside from the addition of the upstream East Fork Russian River stream reach, 
geometric representation of streams and reservoirs remains the same as in the previous 
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model version.  A map of the Russian River model is shown in Figure 2-1.  The seasonal 
dam at Healdsburg is represented by an equivalent stream reach. 

 

 
Figure 2-1  Map of Russian River – Dry Creek Model. 

West Fork Russian River 

East Fork Russian River 

Lake Mendocino 

Lake Sonoma 

Healdsburg Dam 
(Seasonal) 

Wohler Dam (Seasonal) 

Downstream boundary 
at Monte Rio 
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2.2 HYDROLOGIC BOUNDARY CONDITIONS 

The ResSim model flows are based on intended or predicted operation of the 
System rather than strict adherence to historical operation.  The operation rules that may 
not match historical operation resulted in some volume and flow discrepancies in Lake 
Mendocino. These discrepancies are generally within the accuracy one would expect from 
a hydrologic model calibration but may have some dam release temperature and dissolved 
oxygen ramifications.  These ramifications are noted in the model demonstration section.  
Because of the larger storage volume of Lake Sonoma, the small departure from historical 
operation has little impact of temperature and water quality within the Lake and Dry Creek. 

 Allocation of inflows is summarized in Table 2-1. Channel depletions 
(Consumptive Uses) associated with each reach are assumed uniformly distributed over 
the stream reach.  The only diversion specifically represented as a point withdrawal is the 
Santa Rosa diversion below Dry Creek (Mirabel & Wohler Collectors facilities) and the 
small diversion above Lake Mendocino.
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Table 2-1  Model inflow allocation and water quality codes (see Table 2-2 for definition of 
water quality codes). 

 

River Reach ResSimDSS pathname B part
Control 

point
river 
mile

inflow 
allocation

Water 
Quality 
Code * System Gains/Point Withdrawals

Potter Valley Project 280 110.7 100% 8 Potter Valley Power
Mendocino Inflow 272 103 100% 4 Lake Mendocino Local

West Fork Russian River inflows
East-West jct 260 96 100% 7 West Fork @ Mendocino Bridge

250 93.2 22% 3 Ackerman Creek 
250 91.6 17% 3 Sulfur Creek
250 89.7 16% 3 Talmage Creek
250 86.8 29% 3 Robinson Creek
250 80.4 16% 3 McNab Creek 

240 74.6 57% 3 Feliz Creek
240 70.2 30% 3 Pieta Creek
240 67.5 13% 3 Cummiskey Creek

200 63 35% 2 Big Sulfur Creek
200 58.5 17% 2 Runoff above Geyserville
200 45 16% 2 local runoff
200 41.3 29% 2 Maacaca Creek
200 36.5 3% 2 Local runoff

Dry Creek RR 100 30.7 100% 2 Local Runoff

120 50 60% 5 Dry Creek
120 50 40% 6 Warm Springs Creek

118 42 19% 9 Dutcher Creek
118 41 81% 9 Pene Creek

110 37.9 7% 9 Grape Creek
110 36.8 11% 9 Crane Creek
110 34.8 8% 9 Kelly Creek
110 33.5 10% 9 Smith Creek
110 31.7 64% 9 Mill Creek

SCWA withdrawal 92 24 100% na SCWA Point Diversion

Mark West Creek 90 22.5 100% 1 Mark West Creek

Hacienda 85 21.3 100% 1 Green Valley Creek

Sonoma Inflow 

Dry Creek near Geyserville

Abv DC Div Dam

Dry Creek, Lake Sonoma inflows

East Fork Russian River, Potter Valley to Lake Mendocino inflows

Russian River, Confluence to Hopland inflows

Russian River, Hopland to Cloverdale inflows

Russian River, Cloverdale to Healdsburg  inflows

Russian River, Healdsburg to Dry Creek inflows

Abv Hopland

abv Cloverdale

Abv Healdsburg

Dry Creek,Warm Springs Dam to Geyserville Gauge inflows

Dry Creek above Russian River confluence inflows

Dry Creek, confluence to SCWA withdrawal

Russian River, SCWA withdrawal to Mark West Creek inflows

Russian River, Mark West Creek to Hacienda Bridge inflows

*   Water quality types are defined in Table 2-2
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2.3 WATER QUALITY BOUNDARY CONDITIONS INPUT DATA 

A new boundary condition at the upstream end of the East Fork Russian River 
(Potter Valley) is required for the new model network.  We are unaware of any site specific 
data for the Potter Valley discharge, therefore the inflow characteristics were estimated 
based on typical values for sources influenced by upstream reservoirs (Lake Pillsbury on 
the Eel River) and the observed temperatures and water quality conditions directly above 
Lake Mendocino.  Characteristics of the runoff between the Potter Valley Power Plant and 
the lake were adjusted to better represent observed temperature and dissolved oxygen 
profiles within Lake Mendocino.  All other quality boundary conditions were unchanged 
from the 2007 study. 

HEC-5Q requires that flow rates and water quality be defined for all inflows.  
Inflow rates may be defined explicitly or as a fraction of the incremental local flow to the 
control point as defined by ResSim.  The flow fraction method was used for most stream 
inflows.  Table 2-1 lists fractions of the total incremental inflow assigned to each of the 
individual tributaries to each reservoir and stream reach.   This table also includes the 
location and water quality type code associated with each stream inflow.  Water quality 
type codes are described in Table 2-2.  

Water temperature, dissolved oxygen, nutrients, phytoplankton, benthic algae, 
dissolved and particulate organic matter, and inorganic particulate matter were simulated 
by HEC-5Q. A temporally and spatially varying benthic algae standing crop was defined.  
Nutrient concentrations were coupled with benthic algae, phytoplankton, dissolved organic 
matter (DOM) and organic suspended solids concentrations.  DO concentrations were 
coupled with benthic algae, phytoplankton, DOM, total suspended solids (TSS) and 
ammonia (NH3).    
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Table 2-2  Average, maximum and minimum inflow quality for water quality codes associated with Table 2-1. 

 
Water 
Quality 
Code 

 
Temperature 

ºF 
TDS      
mg/L 

NO3-N 
mg/L 

PO4-P   
mg/L 

NH3–N     
mg/L 

Algae     
µg/L 

DO   
mg/L 

Labile DOM 
mg/L 

Refractory 
DOM mg/L 

TSS    
mg/L 

1 
Avg 57.4 327.1 0.498 0.060 0.04 0.804 9.3 1.00 2.00 4.2 
Max 76.0 349.9 0.751 0.096 0.04 1.400 12.5 1.00 2.00 107.7 
Min 34.7 150.0 0.249 0.024 0.04 0.200 7.5 1.00 2.00 0.8 

2 
Avg 57.0 237.0 0.190 0.050 0.03 0.503 9.8 0.50 1.50 3.2 
Max 73.9 275.0 0.350 0.082 0.03 0.900 12.9 0.50 1.50 166.7 
Min 36.0 150.0 0.100 0.018 0.03 0.100 8.1 0.50 1.50 0.4 

3 
Avg 58.1 234.9 0.141 0.050 0.03 0.503 9.2 0.50 1.50 1.7 
Max 77.3 250.0 0.300 0.082 0.03 0.900 12.5 0.50 1.50 119.7 
Min 34.8 150.0 0.050 0.018 0.03 0.100 7.4 0.50 1.50 0.4 

4 
Avg 54.0 248.4 0.148 0.060 0.03 0.503 9.7 0.50 1.00 0.4 
Max 73.2 249.7 0.290 0.088 0.03 0.900 12.8 0.50 1.00 0.4 
Min 32.9 194.1 0.060 0.032 0.03 0.100 7.7 0.50 1.00 0.4 

5 
Avg 58.3 250.0 0.158 0.060 0.03 0.503 9.2 0.25 0.50 0.4 
Max 77.7 250.0 0.220 0.087 0.03 0.900 12.5 0.25 0.50 0.4 
Min 34.8 250.0 0.100 0.033 0.03 0.100 7.4 0.25 0.50 0.4 

6 
Avg 60.1 350.0 0.158 0.060 0.03 0.503 9.0 0.25 0.50 0.9 
Max 82.3 350.0 0.220 0.087 0.03 0.900 12.5 0.25 0.50 92.1 
Min 34.8 350.0 0.100 0.033 0.03 0.100 7.1 0.25 0.50 0.4 

7 
Avg 60.8 237.6 0.141 0.050 0.03 0.503 9.0 0.50 1.50 1.3 
Max 84.8 250.0 0.300 0.082 0.03 0.900 12.5 0.50 1.50 97.7 
Min 34.5 150.0 0.050 0.018 0.03 0.100 6.9 0.50 1.50 0.4 

8 
Avg 53.1 236.6 0.356 0.127 0.03 0.503 9.8 0.50 1.00 0.4 
Max 66.9 250.0 0.400 0.150 0.03 0.900 12.7 0.50 1.00 0.4 
Min 33.6 217.3 0.280 0.080 0.03 0.100 8.3 0.50 1.00 0.4 

9 
Avg 55.7 262.1 0.190 0.050 0.03 0.503 10.0 0.50 1.50 0.5 
Max 70.7 275.0 0.350 0.082 0.03 0.900 13.3 0.50 1.50 29.7 
Min 33.9 150.0 0.100 0.018 0.03 0.100 8.4 0.50 1.50 0.4 
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Tributary stream inflow water quality characteristics were developed during the 
previous modeling exercise from data through  2005.  Data from subsequent years were 
such that no change was deemed necessary.  The sparseness of the ambient water quality 
data makes it impossible to explicitly define the inflow water quality of all tributary 
streams.  Therefore, the water quality of streams within a geographical region was 
combined to provide typical water quality characteristics for the streams of that region.  
Table 2-2 summarizes the average, maximum and minimum water quality concentrations 
for each of the different tributary types as referred to in Table 2-1.  The variations in 
concentration are a result of the following definitions. 

• Temperature – function of equilibrium temperature, inflow and seasonal 
distribution at 6-hour intervals 

• EC - seasonal  
• Nitrate – seasonal, harmonic or constant 
• Phosphate – harmonic 
• Ammonia – constant 
• Phytoplankton as Chlorophyll a – harmonic 
• Dissolved Oxygen – percent of saturation 
• Labile and refractory DOM – constant 
• Particulate Material – function of flow 

2.4 METEOROLOGICAL DATA 

The meteorological data developed in previous efforts were extended through 2013 
using the same data sources (various CIMIS stations) and extrapolation methods. 
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3 RUSSIAN RIVER RESSIM MODEL IMPLEMENTATION 

RMA has developed a ResSim model of the Russian River System compatible 
with the existing SCWA HEC-5Q model, and which also accommodates new features or 
constraints of the System as required by the ongoing Environmental Impact Report (EIR) 
process. 

The implementation of the ResSim Model for the System includes reservoirs, 
routing reaches and operating rules that are needed to serve as a flexible planning tool for 
the System.  ResSim operating rules were derived from the existing SCWA RR-Sim 
model implementation and related documentation. The capacity to quantify power 
production at the Warm Springs dam was added to ResSim model output – power plant 
characteristics and operational constraints were added solely to evaluate power 
production ramifications in model output and not as constraints on System operation. 

3.1 RUSSIAN RIVER RESSIM MODEL 

The Russian River ResSim network consists of physical and operational elements 
that model the Russian River watershed, including Lake Mendocino in Mendocino 
County and Lake Sonoma in Sonoma County. Lake Mendocino is formed by the Coyote 
Dam on the East Fork of the Russian River, and Lake Sonoma is formed by the Warm 
Springs Dam on Dry Creek. 

The ResSim model of the physical system consists of two reservoirs, five 
diversion locations (four uniformly distributed consumptive use diversions computed by 
the USGS watershed model and the SCWA point diversion below Dry Creek), and a 
series of 14 connecting river reaches and 21 junctions.  River reaches and routing 
coefficients are listed in Table 3-1.  Storage and diversion elements are summarized in 
Table 3-2. A screen capture from ResSim, shown in Figure 3-2, displays the physical 
characteristics of the reservoirs. 

There are two major reservoirs, Lake Mendocino and Lake Sonoma, that provide 
water supply for the Russian River System which are included in the ResSim network.  
Additionally the basin receives diversions from the Eel River through the Potter Valley 
Project owned and operated by Pacific Gas and Electric (PG&E).  Diversions from the 
Eel River are explicitly defined in the ResSim model as a boundary time series. These Eel 
River diversion flows and Lake Pillsbury storage values are estimated using the Eel River 
model which was originally developed by Natural Resources Consulting Engineers, Inc.  
and further refined by SCWA and the Round Valley Indian Tribes to properly account for 
operating requirements of the 2004 FERC license amendment.  The ResSim model of the 
Russian River System is illustrated in Figure 3-1.  At the northeastern boundary (Site #1, 
Headwater in the Figure), inflow from Lake Pillsbury is introduced as two time series, 
with flow from the Potter Valley Power Plant separated from the main Lake Pillsbury 
inflow into the System. The northwestern boundary is the inflow location for the West 
Fork of the Russian River (Site #2). The confluence of the Russian River with Dry Creek 
(Site #3) is where outflow from Lake Sonoma (Site #4) joins the Russian River. The 
southeastern boundary of the model is on the Russian River at Hacienda Bridge. 
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Figure 3-1 Extent of the ResSim Russian River System Model illustrated in the ResSim 
network. Sections of the entire network in the upper left hand corner have been enlarged 

in the figures at right and below. 

1.

2.

4.

5.

1. Headwater
2. West Fork Inflow
3. Confluence of 

Dry Creek with 
Russian River

4. Sonoma Dam
5. Ocean

3.
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Table 3-1 River Reaches and Routing Coefficients 
From: To: Routing Type Coefficients 

Potter Valley PP Coyote Coefficient Time Step 1 = 0.8 
Time Step 2 = 0.2 

West Fork Inflow East-West Junction Null N/A 

Mendocino Outflow East-West Junction Null N/A 

East-West Junction Hopland Coefficient Time Step 1 = 0.8 
Time Step 2 = 0.2 

Hopland Above Cloverdale Coefficient Time Step 1 = 0.8 
Time Step 2 = 0.2 

Cloverdale Above Healdsburg Coefficient Time Step 1 = 0.6 
Time Step 2 = 0.4 

Healdsburg Dry Creek RR Coefficient Time Step 1 = 0.9 
Time Step 2 = 0.1 

Sonoma Outflow Above Dry Creek Div 
Dam 

Coefficient Time Step 1 = 0.8 
Time Step 2 = 0.2 

Dry Creek RR Upstream SCWA 
Withdrawal 

Coefficient Time Step 1 = 0.85 
Time Step 2 = 0.15 

SCWA withdrawal Mark West Creek Coefficient Time Step 1 = 0.95 
Time Step 2 = 0.05 

Mark West Creek Hacienda Coefficient Time Step 1 = 0.8 
Time Step 2 = 0.2 

Coyote Mendocino Inflow Null N/A 

Dry Creek Dry Creek RR Null N/A 
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Table 3-2 Storage and Diversion Elements of Watershed Network 
Reservoirs # Zones Zone Change 

by Year Type 
Max Capacity 

All Outlets 
Power 
Plant 

Mendocino Four Conservation 
Zone 

33,000 cfs 7000 cfs 
3.5 MW 

Sonoma Six No 36,190 cfs 190 cfs 
70 MW 

Diversion Dams # Zones Diversion 
Name 

Max Capacity 
Outlet 

 

Upper Russian Two Upper Russian 100,000 cfs  
Middle Russian Two Middle Russian 100,000 cfs  

Dry Creek Two Dry Creek 100,000 cfs  
SCWA Two Santa Rosa 100,000 cfs  

Diversions   Specification  
Coyote Basin   Time series  
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Figure 3-2 Physical characteristics of Lake Mendocino (upper) and Lake Sonoma (lower) 

in the ResSim model. 

 

 

3.2 DEFINITION OF BOUNDARY CONDITIONS 

Table 3-3 lists the boundary conditions used in the model. In the specification of 
the System operation, the level of Lake Pillsbury, its “Storage State”, is implemented as a 
state variable and used as a condition for determining the level of reservoir releases in the 
dry spring subcategory of normal water years. 
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Table 3-3 Boundary Time Series 

Name Variable 
Type 

Type Location Factor 

Water Supply Year Type 
Flag 

Condition Lakes Mendocino and 
Sonoma Downstream 

Flow Rules 

N/A 

Local Dummy 
(Mendocino) 

Inflow Known flow Potter Valley Power Plant 1.0 

Potter Valley Inflow Known flow Potter Valley Power Plant 1.0 
West Fork Inflow Known flow West Fork Headwater 1.0 
Upper RR Inflow Known flow Hopland Local 0.48 
Upper RR Inflow Known flow Cloverdale Local 0.52 
Middle RR Inflow Known flow Healdsburg Local 1.0 

Lake Sonoma Inflow Known Flow Dry Creek Headwater 1.0 
Dry Creek 

(Local) 
Inflow Known Flow Above Dry Creek Div 

Dam 
1.0 

Santa Rosa Inflow Known Flow Mark West Creek-Laguna 1.0 
     

Coyote Subunit Diversion Demand Coyote Basin - 
Santa Rosa Diversion Demand SCWA Diversion Dam - 

Upper Russian Diversion Demand Upper Russian Diversion 
Dam 

- 

Middle Russian Diversion Demand Middle Russian 
Diversion Dam 

- 

Dry Creek Diversion Demand Dry Creek Diversion 
Dam 

- 

 

3.3 OPERATING RULES 

The original criteria governing minimum flows for the System, i.e., the 
operational criteria, were defined in 1986 in Decision 1610 of the (California) State 
Water Resources Control Board. Operating rules for the initial ResSim model were 
primarily based on information documented in the manual for the SCWA RR-Sim 
(Flugum, J., 1996). Operating criteria are detailed by year type indicators - critically dry, 
dry and normal year types. The water year conditions depend on monthly cumulative 
unimpaired inflow to Lake Pillsbury. Within the normal year type, a subset of criteria 
specifies downstream flow criteria in a dry spring normal year type which depends on the 
combined storage levels in Lake Pillsbury and Lake Mendocino on May 31. Flood 
Control release criteria are detailed for Lake Mendocino and Lake Sonoma. 

The operating rules in current ResSim model are based on the current operation 
requirements as implemented by SCWA. 
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3.4 RESERVOIRS: LAKES MENDOCINO AND SONOMA 

The “Storage State” of Lake Pillsbury (a year type flag) and the calculated storage 
in Lake Mendocino are used to set flags for operations that implement minimum flow 
requirements for the Upper Russian River (Coyote Valley Dam to the Dry Creek 
Confluence) releases during the dry spring category of the normal year type. The criteria 
for setting this flag are given in Table 3-4 below. Figure 3-3 demonstrates the 
organization of the operating rules by zone in the Sonoma reservoir (left figure) and the 
Mendocino Reservoir (split figure on the right). Table 3-5 lists the operating rules applied 
to Lake Sonoma and Table 3-6 lists the operating rules applied to Lake Mendocino. 
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Table 3-4 Criteria for establishing the Storage State identification flags for the dry spring year type on May 31 in a normal year type. 

State ID =  IF Condition 1 OR Condition 2 Lake Mendocino Rules Lake Sonoma Rules 
1 Mendocino + Pillsbury >= 

150,000 Ac-Ft 
Mendocino + Pillsbury > 90% 
of total 

NormalMin2-WestJct. 
NormalMin2-Hopland 
NormalMin2-Cloverdale 
NormalMin2- Healdsburg 

Normal Min 
Min85- Jct. Dry Creek 
Min85 Ocean 

2 Mendocino + Pillsbury = 
130,000 - 150,000 Ac-Ft 

Mendocino + Pillsbury = 80 -  
90% of total 

NormalMin4-WestJct. 
NormalMin4-Hopland 
NormalMin4-Cloverdale 
NormalMin4- Healdsburg 

Normal Min 
Min85- Jct. Dry Creek 
Min85 Ocean 

3 Mendocino + Pillsbury 
130,000 - 150,000 Ac-Ft 

Mendocino < 30000 Ac-Ft 
and 
Mendocino + Pillsbury = 80 -  
90% of total 

NormalMin4-WestJct. 
NormalMin4-Hopland 
NormalMin4-Cloverdale 
NormalMin4- Healdsburg 

Normal Min 
Min85- Jct. Dry Creek 
Min85 Ocean 

4 Mendocino + Pillsbury < 
130,000 Ac-Ft 

Mendocino + Pillsbury < 80% 
of total 

NormalMin4-WestJct. 
NormalMin4-Hopland 
NormalMin4-Cloverdale 
NormalMin4- Healdsburg 

Normal Min 
Min85- Jct. Dry Creek 
Min85 Ocean 
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Figure 3-3 Organization of Operating rules for Lakes Sonoma (left) and Mendocino (right). 
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Table 3-5 Operating Rules Lake Sonoma Reservoir. 

Name Type of Rule Interpolation Value (cfs) 
Reservoir 

Elevation Range (ft) 

Max at Hacienda Maximum downstream flow constraint Linear 35,000 292.7 - 502 

Max Release Fld3 Maximum release Linear 6,000 468.9 - 495 

Max Release Fld2 Maximum release Linear 6,000 456.7 - 468.9 

Max Release Fld1 Maximum release – function of previous 
value of Lake Sonoma elevation Linear 

2000 
2800 
4000 

451.3 
451.3 – 452.0 
452.0 – 456.7 

Name Year Type: Type of Rule Interpolation Value (cfs) Annual Start Date 

Normal Min Minimum release by date Step 
75 
80 
105 

01Jan 
01May 
01Nov 

Dry Min Minimum release by date Step 
75 
25 
75 

01Jan 
01Apr 
01Nov 

Min125- Jct. Dry Creek Minimum downstream flow constraint Linear 125 01Jan 

Min85- Jct. Dry Creek Minimum downstream flow constraint Linear 85 01Jan 

Min35- Jct. Dry Creek Minimum downstream flow constraint Linear 35 01Jan 

Min125 Ocean Minimum downstream flow constraint Linear 125 01Jan 

Min85 Ocean Minimum downstream flow constraint Linear 85 01Jan 

Min35 Ocean Minimum downstream flow constraint Linear 35 01Jan 
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Table 3-6 Operational Rules Lake Mendocino Reservoir  

Name Type of Rule Interpolation 
Value 
(cfs) 

Reservoir 
Elevation Range (ft) 

Min 25 Minimum downstream flow constraint Linear 25 665.0 – 771.0 

Max at Hopland Maximum downstream flow constraint Linear 8000 665.0 – 771.0 

Max at West Fork Maximum downstream flow constraint Linear 2500 665.0 – 771.0 

Flood3Release Maximum release Linear 6400 755.0 – 771.0 

Flood2Release Maximum release Linear 4000 747.21 – 755.0 

Max Release Fld1 Maximum release – function of previous value of 
Lake Mendocino Pool elevation Linear 

2000 
3000 
3900 
4000 

735.66 
735.66 – 740.0 
740.0 – 746.0 
746.0 – 747.1 

Name Type of Rule Interpolation 
Value 
(cfs) 

Annual Start Date 

NormalMin1-WestJct. 
NormalMin1-Hopland 
NormalMin1-Cloverdale 
NormalMin1- Healdsburg 

Minimum release by date Step 

150 
185 
185 
150 

01Jan 
01Apr 
01Jun 
01Sept 

NormalMin2-WestJct. 
NormalMin2-Hopland 
NormalMin2-Cloverdale 
NormalMin2- Healdsburg 

Minimum release by date Step 
150 
185 
150 

01Jan 
01Apr 
01Jun 

NormalMin3-WestJct. 
NormalMin3-Hopland 
NormalMin3-Cloverdale 
NormalMin3- Healdsburg 

Minimum release by date Step 

150 
185 
150 
75 

01Jan 
01Apr 
01Jun 
01Oct 
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Name Type of Rule Interpolation 
Value 
(cfs) 

Annual Start Date 

NormalMin4-WestJct. 
NormalMin4-Hopland 
NormalMin4-Cloverdale 
NormalMin4- Healdsburg 

Minimum release by date Step 

150 
185 
75 

 

01Jan 
01Apr 
01Jun 

 
Min75-West Jct. 
Min75-Hopland 
Min75-Cloverdale 
Min75-Healdsburg 

Minimum downstream flow constraint Linear 75 01Jan 

Min25-West Jct. 
Min25-Hopland 
Min25-Cloverdale 
Min25-Healdsburg 

Minimum downstream flow constraint Step  25 01Jan 
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3.5 RESSIM – HEC-5Q LINKAGE 

The ResSim model relies upon character strings to identify computational points 
(location names) while the HEC-5Q model assigns a control point number (CP) to each 
computational point.  The linkage between these referencing systems is provided by two 
text data files that are specified in the HEC-5Q run file.  The first file referred to as the 
“Network Report” is generated by the ResSim program Alternative Editor (Figure 3-4).  
Selecting the “HEC-5Q” tab and “Generate Network Report” will create the file.  The 
second file is user prepared and referred to as the “Cross Reference / Linkage Table” This 
table provides the cross reference between the two model naming conventions.  These 
two HEC-5Q input data files normally reside in the HEC-5Q model directory and are 
referenced by each run. 

Network Report 

An excerpt from the Network Report (Verify2260wCalpella.txt) is shown in 
Figure 3-5.  Note that comments are identified by “##” in the Network Report.  The 
Network Report may be used for multiple alternatives as long as the CP naming and 
linkage does not change.  Information utilized from the Network Report includes the 
following.  Note that the sequence of records within the Network Report is not 
necessarily upstream to downstream. 

• RES:POOL:Lake Mendocino,IN,5,OUT,6,– The area-capacity curve follows 
the RES: POOL: record.  The area-capacity table is imported to HEC-5Q by 
placing this line (bold portion) in the 5Q data file.  For reservoirs with 
hypothetical area-capacity curves in ResSim (e.g., Wholer Dam), the traditional 
RE, RA & RS data are required in HEC-5Q. 

• The JNC: and RCH:  define junctions and reaches respectively.  A reach is 
bounded by two adjacent junctions and often coincide with the reach definition in 
HEC-5Q.  Both of these records, as well as the “RES:POOL:” record contain 
“IN,#” and “OUT,#” that is used to define the linkage throughout the ResSim 
model representation.  The “OUT.6” on the “RES:POOL:” record that identifies 
Lake Mendocino / Coyote Dam (line 11)  is automatically linked in HEC-5Q to 
the downstream reach by the “IN.6” of the reach definition record (line 19).  

• DIV: and RES:DIVOUT: both indicate diversions.  The first is a point diversion 
explicitly defined by a DSS record while the second is a diverted outlet that would 
normally represent channel depletions. 

• The reach to junction naming consistency is a requirement for HEC-5Q 
applications.  Lines 21 and 22 are an example of this requirement where both 
records contain “East-West Jct,Russian River”.  
Cross Reference / Linkage Table 

A portion of the user generated cross reference file (Verify2260wCalpella.tab) 
that defines the linkage between the two models and their respective naming conventions 
is seen in Figure 3-6.  Unlike in the Network Report, the order of CP entries must 
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coincide with the computational sequence (upstream to downstream) in HEC-5Q as 
defined by the S2 Records in the HEC-5Q input data file. 

  In addition to the CP cross-reference, the ResSim simulation DSS output is 
named (e.g., “SIM_Fpart: VERIFY22600”).  The DSS F part is renamed in the HEC-5Q 
run file (e.g., “SIM: VERIFY22600”) so that a separate cross reference table is not 
required for each run (alternative).  In Figure 3-6, the “SIM_Fpart:replace” is a place 
holder that is overwritten with the DSS F part named from the run file 

Like all HEC-5Q related text files, comments are allowed but must take the form 
of “c” in column 1.  Blank lines are not interpreted as comments.  The comments in the 
cross reference table are intended to provide insight into the preparation of the file. 

Lines 7 through 18 are required when there are conflicts in the naming 
convention.  In ResSim, the flow records for the East Fork above Lake Mendocino 
reference both “Coyote” and “Calpella”  This flexibility does not exist in HEC-5Q so 
duplicate records are created in the “simulation.dss” file so that all required records have 
the “Calpella” DSS B part reference. 

A typical linkage specification is seen on line 28.  The location and river name 
must reference the names of a “JNC:” record in the Network Report (line 2, Figure 3-5).  
Line 29 defines the volume of the dummy reservoir that represents the potter valley 
project in HEC-5Q.  HEC-5Q requires that any upstream reach is headed by a reservoir.  
There is no such requirement in ResSim. 

Log file 

The records of the Cross Reference / Linkage Table coordinate with the Network 
Report to define all of the hydrology required by HEC-5Q.  A log output file is produced 
that documents the DSS pathnames generated by these two files.  Excerpts from the log 
file (ResSim_5Q_2.log) are provided in Figure 3-7.  Lines 1 through 20 lists lines 
extracted from the Network Report that are associated with each control point listed in 
the Linkage Table plus the volume override and explicitly defined diversion path names.  
The “out#’ and “in#” identify the outflow and inflow.  Lines 22 through 41 lists the 
corresponding DSS pathnames that are generated to access the DSS data required by 
HEC-5Q that resides in the “simulation.dss” ResSim output file.  The first 10 values (last 
8 values omitted in Figure 3-7 due to width concerns) serve as a quick check on the DSS 
data.  The two-character ID at the left identifies the type of record as follows. 

• HW – headwater 
• OD – explicitly defined diversion 
• SJ – stream junction flow 
• SR – stream reach flow 
• RE – reservoir evaporation 
• RS – reservoir storage 

A more complete listing of flows components by control point follows.  Thirty 
values evenly spaced through the simulation period can often identify simulation errors.  
Four flow components and volumes are listed.  They include:  

• QL – Incremental local inflow 
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• QN – Control point flow 
• QD – Diversion flow 
• EV – Reservoir evaporation in cfs 
• Vol – Reservoir volume 

One will notice that there are no explicit references to inflows in the Linkage 
Table.  The inflows to headwater control points (Potter Valley Project: line 23 – HW & 
line 43 - QL) is defined as the junction flow.  For all other control points (CP) locations, 
the inflow is computed as the difference between the ResSim flows for the reach above 
(two reaches for confluences) and the junction.  As an example, referring to lines 40, 41 
& 39) the local inflow at the East – West Fork confluence is computed as SJ260 – both of 
the SR260s. 

For the Calpella location, the local inflow is computed in a similar fashion, 
however the flow at Calpella includes the explicitly defined diversion (lines 5 & 27).   
Therefore the ResSim JNC flow includes the effect (reduction) due to the diversion.  For 
this situation, the diversion is added to the JNC flow before subtracting the RCH flow to 
get the incremental inflow rate (i.e., OD274 + SJ274 – SR274).  The diversion is defined 
by a DSS pathname following the key word “diversion:” in the Linkage Table (Figure 
3-6, line 39).   

Reservoir volumes and evaporation rates are assigned when the flag “RES_5Q” 
(line 47) is included in the stream name column (field 33-64).  When the ResSim volume 
and evaporation is realistic (e.g., Lake Sonoma and Mendocino), the DSS output data are 
used.  For all other reservoirs, a realistic volume must be set using the “Set Volume =” 
record.  For Wholer Dam, the volume is set to 400 AF and the wintertime dam removal is 
not considered.  When the volume is set, the evaporation rate is set to zero.  HEC-5Q 
requires that the upstream stream reach be headed by a reservoir, therefore, the West Fork 
and Potter Valley power must be represented by a reservoir with a nominal volume.  The 
volume set option is used to define a small volume of 10 AF.  For these small (dummy) 
reservoirs, the HEC-5Q model assigns the inflow quality to the outflow.   The reservoir 
outflow is defined as the dam JNC flow. 

In addition to explicitly defined diversion, ResSim may compute the diversion 
rate based on operational constraints using a “Diverted Outlet”.   The “Hopland div dam” 
is an example where the diversion above Hopland is computed and is assumed to 
represent channel depletions over the upstream stream reach (East-West confluence to 
Hopland).  Referring to lines 21, 22, 23 & 25 of Figure 3-5, the incremental inflow is 
computed as the above Hopland less the East-West confluence flows.  The diversion is 
not explicitly defined; however the flow at Hopland includes the diversion.  Therefore, 
the diversion is the difference between the Hopland and above Hopland flows.  Since the 
“Hopland div dam” is not simulated in HEC-5Q, it is not referenced in the Linkage 
Table. 

Wholer Dam is also represented as a diverted outlet but the diversion is a point 
withdrawal and must be allocated to the reservoir instead of the upstream stream reach.   
This is accomplished by defining the flow for both the inflow (“upstream SCWA 
withdrawal”) and the outflow (“SCWA withdrawal”) and the flow imbalance is the point 
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diversion that is distributed over the reservoir instead of the upstream reach.  The even 
distribution is justified since there is a water transfer through the stream substrate instead 
of above bed intake.  

 

 
Figure 3-4  ResSim Alternative Editor that creates the Network Report. 
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Figure 3-5 ResSim Network Report file “Verify2260wCalpella.txt ”.  
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Figure 3-6 ResSim – HEC-5Q Linkages Table “Verify2260wCalpella.tab”.  
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Figure 3-7 ResSim – HEC-5Q output Log file (ResSim_5Q_2.log) 
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4 MODEL DEMONSTRATION 

The HEC-5Q model was previously calibrated using water quality field 
observations measured in 1990 – 2005.   

The goal of the current effort is to demonstrate that the model continues to produce 
reasonable results with the new configuration and with flows generated by the ResSim 
verified model.  Model results are compared with observed temperature and DO data to 
determine their reasonableness.  Although the verified model does an excellent job of 
reproducing observed flows and storages, the ResSim flows are not purely based on 
historical data.  Therefore, this model demonstration cannot be considered a calibration but 
rather a “Model Demonstration” 

The following data sets were utilized for comparison with model results. 

• Lake Sonoma and Lake Mendocino temperature and dissolved oxygen profiles 
(Water Quality Control Board, 2000 – 2013). 

• Continuous river temperature and dissolved oxygen (USGS, Water Quality 
Control Board, Mendocino County Water District, SCWA and USGS, 2000 – 
2013) at locations shown in Figure 4-1. 

The meteorology and inflow water quality conditions described in the 2007 model 
calibration report (RMA, 2007) were extended through 2013 and Potter valley inflow and 
associated water quality were added, as discussed in section 2.3. 

The seasonal response of nutrients and other water quality constituents were similar 
to those reported in the 2007 report (RMA, 2007) documenting the results of the previous 
calibration effort and are included by reference.  They are not presented herein. 

 ResSim flows and storage volumes are determined by operating rules and are not 
identical to historical flows.  During the 2000-2013 ResSim calibration effort, river flows 
were shown to realistically represent observed conditions.  The ResSim calibration model 
results are identified by the DSS F part of VERIFY22600.  Deviations from observed 
storages can typically be attributed to periods in which the Corps allowed for encroachment 
into the flood control pool while ResSim follows a strict adherence to the guide curve.  The 
differences between the computed and observed flow would generally have a minimal 
impact on temperature and dissolved oxygen.  However, thermal and DO profiles and 
reservoir outflow temperatures are sensitive to reservoir volumes that result from small 
changes in inflow and outflow rate.  For the model demonstration, the observed profiles 
were adjusted vertically so that observed profiles consistent with the model elevation.  This 
adjustment was generally a few feet or less.  

4.1 HEC-5Q MODEL DEMONSTRATION RESULTS  

The following sections provide a brief discussion of the model demonstration 
results for reservoirs and streams by water quality parameter.     
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RESERVOIR RESULTS 

Temperature  

Computed and observed vertical temperature profiles for several sampling events 
per year during 2000 – 2013 are plotted for Lake Mendocino and Lake Sonoma in Figure 
4-2 through Figure 4-12.  In many of the plots more than one distinct profile is seen because 
the data are for multiple locations within the lakes.  These locations can be in different 
arms of the lakes and provide an insight to the spatial variation that cannot be represented 
in the model.  The goal of the calibration was to achieve an average of the observed data 
profiles.   

In Lake Mendocino, in Figure 4-2 through Figure 4-7, the model shows good 
agreement with observed location of the thermocline.  The hypolimnion and epilimnion 
temperatures are generally well represented.  The destratification of Lake Mendocino in 
the fall tends to be delayed in the model, resulting in slightly low hypolimnion temperatures 
in September or October of some years.    With the upstream boundary condition applied 
at Potter Valley and the inflow to the lake computed by the stream model, the computed 
inflow temperatures to Lake Mendocino later in the year are now on average cooler than 
the defined temperatures in the previous version of the model.  These cooler inflows may 
contribute to delayed lake overturn.  Cooler water entering Lake Mendocino late in the year 
enters the lake at depth, prolonging stratification. The volume of cooler water is a small 
fraction of the total reservoir capacity and the resulting delayed destratification would 
result in only slightly cooler release temperatures in October and November.  The dissolved 
oxygen plot for the East Fork below Coyote Dam (Figure 4-39) 

Lake Sonoma reservoir temperature profiles, in Figure 4-8 through Figure 4-12 
show excellent agreement with observed data throughout the year.  Hypolimnion 
temperatures are generally not measured for 2000 – 2002, but both the model results and 
available data indicate near isothermal conditions below the thermocline.  In 2007 the 
model begins to destratify slightly ahead of observed, but is in good agreement with 
observed data by the end of October.   

Dissolved Oxygen (DO) 

Computed and observed vertical DO concentration profiles for several sampling 
events per year from 2000 through 2013 are plotted for Lake Mendocino and Lake Sonoma 
in Figure 4-13 through Figure 4-23.  As with the temperature plots, multiple distinct lines 
in the profile data represent multiple locations within the lakes.  These locations can be in 
different arms of the lake and provide an insight to the spatial variation that cannot be 
represented in the model.  There is often a greater variation in observed DO within the lake 
than for temperature since dissolved oxygen is sensitive to an array of environmental 
factors while temperature is physically based on predictable density relationships.  The 
goal of the calibration was to achieve an average of the observed data profiles.   

Simulated vertical dissolved oxygen profiles in Lake Mendocino are shown in 
Figure 4-13 through Figure 4-15.  The model’s delayed destratification, which was seen in 
the temperature results, is evident in the DO results as well.  The October 11, 2001 plots 
for temperature and DO shows that anoxic conditions can persist with only minor 
temperature stratification.  During May of 2000 - 2002 and 2009, algae production in the 
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model results in elevated DO approximately 20 feet from the surface.  There is evidence of 
this in the observed data in 2000 and 2001, but to a lesser degree.   

The Lake Mendocino temperature and DO calibration emphasized the short DO 
record below Coyote Dam during the summer and fall of 2013 (2009 data suggests a similar 
condition).  The calibration goal was to achieve the low DO in the fall to capture the most 
adverse potential impact.  The calibrated model predicts the low DO for each year generally 
in late September or early October of each year.  It also arrives at the minimum DO earlier 
than observed in most years (July - August).  The model results that are discussed further 
in the stream section should be considered as the worst case condition for DO in the reach 
below the dam. 

In Lake Sonoma computed DO profiles are in good agreement with observed data 
throughout much of the simulation period, as shown in Figure 4-19 through Figure 4-23.  
During May and June of each year plotted, computed DO profiles tend to show surface 
concentrations 1 to 2 mg/L higher than observed.  The model seems to have too much 
productivity (initial algal bloom) at the surface during this time, causing the elevated DO 
in the epilimnion.  As the algae settles into the metalimnion and out of the euphotic zone, 
the algae respires and depresses the DO. Note that for the earlier years, most of the observed 
DO profiles within Lake Sonoma terminate at about 70 feet.  Comparison with 
hypolimnion DO measurements in 2007 shows generally good agreement, with the greatest 
discrepancies of approximately 1 mg/L seen during the summer months of 2007 and 2008.  
The profile of October and December 2007 provide the only indication of depressed DO 
in the Lake Sonoma hypolimnion.    

STREAM RESULTS 

Simulated temperature and dissolved oxygen are plotted at 6-hour intervals with 
observed data in Figure 4-26 - Figure 4-44 at locations shown in Figure 4-1.  These plots 
cover time periods during 2000 – 2013 when observed data are available. 

Temperature 

Stream temperature calibration results for 2000 – 2013 are plotted with observed 
data in Figure 4-26 - Figure 4-38.  Computed temperature time series closely match 
observed data in magnitude, and daily and seasonal variation at most locations.   

In the East Fork Russian River at Redwood Valley, shown in Figure 4-24, 
comparison with summer water temperature data shows that during June through mid-
August, computed temperatures are as much as 10° F lower than observed, with less diurnal 
variation, but in good agreement later in August and through September during most years 
with available data.  The cooler computed temperature is necessary to adequately represent 
the observed thermal condition in Lake Mendocino.  Temperatures below Coyote Dam are 
plotted in Figure 4-25.  The model tends to under-predict peak fall temperatures by up to 
3° F during years with available data.  In the West Fork Russian River at Lake Mendocino 
Drive, in Figure 4-26, computed temperatures are generally in good agreement with 
observed data, with less daily variation than observed during some months.  Both this 
location and the Redwood Valley location are near the upstream boundaries and are, 
therefore, very dependent on the boundary conditions imposed in the model.  Available 
data are limited to the low flow summer period at both locations.  These differences do not 
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appear to have an important impact on the calibration results downstream of the confluence 
since the largest differences are for very low flows. 

In Figure 4-27, simulated temperatures at the confluence of the East and West Forks 
of the Russian River are compared with observed temperatures during the fall of 2009.  
These results are similar to those seen in the West Fork, with the model falling below the 
seasonal peak by several degrees.  

In the Russian River at Granite Talmage (Figure 4-28), the computed temperatures 
are generally in good agreement with available observed data. The model lags behind the 
observed seasonal temperature increase in August – September 2000, and computed peak 
2004 temperatures are up to 5° F below peak observed.  Excellent results are achieved at 
Hopland, shown in Figure 4-29.  In Figure 4-30, the computed agrees well with the 
observed maximum and minimum temperature.  At locations downstream of Commisky 
Station, in Figure 4-31 through Figure 4-35, temperatures are governed by meteorological 
conditions and the model results are generally in excellent agreement with observed data, 
except during the winter when computed temperatures tend to be lower than observed by 
as much as 5º F but are generally within 2º F.  The mid-winter temperature differences may 
be attributable to winter storm runoff with ill-defined temperature.  Computed seasonal 
peak temperatures at Guerneville (Figure 4-35) are several degrees below observed during 
some years possibly attributable to too little warming of the Dry Creek flows. 

Computed and observed temperatures in Dry Creek below Warm Springs Dam are 
plotted in Figure 4-36. The Warm Springs Dam outlet is operated to a 52º F target 
temperature so the withdrawal depth (and outlet DO) varies over time.  The model 
demonstration did not consider actual operation or observed outflow temperature targets, 
thus there are differences between the computed and observed temperatures.  The 
differences between computed and observed temperatures below the dam are reflected 
downstream in Dry Creek below Lambert Bridge and near the mouth, as shown in in Figure 
4-37 and Figure 4-38.  Limited data sets are available at these locations. 

Dissolved Oxygen (DO) 

Stream oxygen calibration results for 2002 - 2013 are plotted with available 
observed data in Figure 4-39 through Figure 4-45.  Computed and observed DO below 
Coyote Dam is plotted in Figure 4-39 for 2009 and 2013 when data are available.  The 
computed results are somewhat offset in time reaching minimum DO levels sooner and 
recovering sooner than observed, but the concentrations match fairly well.  Model 
departure from observed Lake Mendocino volumes at low levels may contribute to the 
difficulty in getting proper timing of the end of the low DO outflows observed below 
Coyote Dam.  In 2009, the same temperature recorder was used below the dam and at the 
confluence.  The apparent offset in the computed and observed below the dam actually 
reflects the end of the 2009 record.  Figure 4-40 provides a better indication of the end of 
the low DO period. 

 The computed Coyote Dam outflow DO (Figure 4-39) assumes a deficit reduction 
factor of 0.125 [DO below Dam = outlet DO + .125*(DO saturation – outlet DO)].  
Computed and observed DO at the East and West Fork Russian River confluence is plotted 
in Figure 4-40 for 2009.  In stream reaeration was set in the model based on comparison of 
the limited 2009 data sets for the below dam and confluence locations, which suggests a 2 
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mg/l recovery between the Dam and confluence. Since the same recorder was used at both 
locations, there is no time overlap. Below dam data cover June – August 2009 and 
confluence data cover September – October 2009.  This is a limited data set upon which to 
calibrate stream reaeration so additional data would be helpful.  In the absence of 
additional, this simulation results must be considered worst case. 

 Computed DO at Hopland, in Figure 4-41 and Digger Bend, in Figure 4-42, shows 
reasonable agreement with observed seasonal trends, but much less diurnal variation.  
Between 2002 and 2009 the observed data at Hopland show a trend of decreasing oxygen 
concentration which is not reflected in the model.  This could be real or could be meter or 
location “drift”.  The data appears to “reset” to higher concentrations in 2010.  At RDS 
inflatable, in Figure 4-43, observed data show large fluctuations and seasonal trends that 
are not well represented by the model.  The model cannot approximate noisy data.  
Computed results at Guerneville, in Figure 4-44, show generally good agreement with 
observed data in magnitude and seasonal variation.  The model results show much less 
diurnal variation.   

Computed and observed DO in Dry Creek below Lambert Bridge is plotted in 
Figure 4-45 for 2012 and 2013.  Computed DO is generally within range of observed 
daily maximum and minimum but without the 1 to 2 mg/L diurnal variations.  Computed 
Warm Springs Dam outflow assumes a deficit reduction factor of 0.8, which has 
remained the same throughout the life of the sequence of modeling efforts.  A DO profile 
plot from Warm Springs to Wohler is shown Figure 4-46.  To produce this plot, all 2000 
– 2013 results were compiled and sorted to produce average and 5%, 25%, 75% and 95% 
exceedance profiles.  For sensitivity testing, DO profiles shown in Figure 4-47 were 
computed for a 0.5 deficit reduction ratio.   With the 0.5 assumption, DO less than 7.0 
mg/L is limited to just below Warm Springs Dam 5% of the time.  A very tranquil power 
house discharge condition would need to exist to create a DO deficits issue that appears 
to exist below Coyote Dam. 
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Figure 4-1 Map showing locations of water quality monitoring stations used in the model 

demonstration. 
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Figure 4-2  Computed and observed temperatures in Lake Mendocino for 2000. 
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Figure 4-3  Computed and observed temperatures in Lake Mendocino for 2001. 
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Figure 4-4  Computed and observed temperatures in Lake Mendocino for 2002. 
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Figure 4-5  Computed and observed temperatures in Lake Mendocino for 2007. 
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Figure 4-6  Computed and observed temperatures in Lake Mendocino for 2008 and 2009. 
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Figure 4-7  Computed and observed temperatures in Lake Mendocino for 2013. 
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 Figure 4-8 Computed and observed temperatures in Lake Sonoma for 2000. 
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Figure 4-9  Computed and observed temperatures in Lake Sonoma for 2001. 
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Figure 4-10  Computed and observed temperatures in Lake Sonoma for 2002. 
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Figure 4-11  Computed and observed temperatures in Lake Sonoma for 2007. 
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Figure 4-12  Computed and observed temperatures in Lake Sonoma for 2008. 
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Figure 4-13  Computed and observed dissolved oxygen in Lake Mendocino for 2000. 
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Figure 4-14  Computed and observed dissolved oxygen in Lake Mendocino for 2001. 
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Figure 4-15  Computed and observed dissolved oxygen in Lake Mendocino for 2002. 
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Figure 4-16 Computed and observed dissolved oxygen in Lake Mendocino for 2007-2008. 
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Figure 4-17 Computed and observed dissolved oxygen in Lake Mendocino for 2008-2009. 
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Figure 4-18Computed and observed dissolved oxygen in Lake Mendocino for 2013. 
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Figure 4-19   Computed and observed dissolved oxygen in Lake Sonoma for 2000. 
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Figure 4-20  Computed and observed dissolved oxygen in Lake Sonoma for 2001. 
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Figure 4-21  Computed and observed dissolved oxygen in Lake Sonoma for 2002. 
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Figure 4-22  Computed and observed dissolved oxygen in Lake Sonoma for 2007-2008. 
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Figure 4-23 Computed and observed dissolved oxygen in Lake Sonoma for 2008.
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Figure 4-24  Computed and observed temperatures in East Fork Russian River at 

Redwood Valley.  

 
Figure 4-25  Computed and observed temperature below Coyote dam. 
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Figure 4-26  Computed and observed stream temperatures in the Russian River at Lake 

Mendocino Drive. 

 
Figure 4-27 Computed and observed stream temperatures in Russian River at the East 

and West Fork confluence. 



4-38 
 

 
Figure 4-28  Computed and observed stream temperatures in the Russian River at Granite 

Talmage. 

 
Figure 4-29  Computed and observed stream temperatures in the Russian River at 

Hopland. 
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Figure 4-30  Computed and observed stream temperatures in the Russian River at 

Commisky Station. 

 
Figure 4-31 Computed and observed max/min temperatures in the Russian River at 

Jimtown. 
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Figure 4-32  Computed and observed max/min temperatures in the Russian River at 

Digger Bend. 

 
Figure 4-33  Computed and observed stream temperatures in the Russian River at 

Healdsburg. 
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Figure 4-34  Computed and observed stream temperatures in the Russian River at RDS 

inflatable. 

 
Figure 4-35  Computed and observed stream temperatures in the Russian River at 

Guerneville. 
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Figure 4-36 Computed and observed temperature below Warm Springs dam. 

 
Figure 4-37 Computed and observed max/min temperature in Dry Creek below Lambert 

Bridge. 
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Figure 4-38 Computed and observed temperature in Dry Creek near mouth. 

 
Figure 4-39 Computed and observed Dissolved Oxygen below Coyote Dam. 



4-44 
 

 
Figure 4-40 Computed and observed Dissolved Oxygen at the East and West Fork 

Russian River confluence. 

 
Figure 4-41  Computed and observed Dissolved Oxygen in the Russian River at Hopland. 
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Figure 4-42  Computed and observed Dissolved Oxygen in the Russian River at Digger 

Bend. 

 
Figure 4-43  Computed and observed Dissolved Oxygen in the Russian River at RDS 

inflatable. 
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Figure 4-44  Computed and observed Dissolved Oxygen in the Russian River at 

Guerneville. 

 
Figure 4-45 Computed and observed max/min Dissolved Oxygen in Dry Creek below 

Lambert Bridge. 
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Figure 4-46 DO profiles from Warm Springs Dam (River Mile 43.8) to Wohler Dam 

(River Mile 25.0) with a DO deficit reduction factor of 0.8 used in the model calibration. 

 
Figure 4-47 DO profiles from Warm Springs Dam (River Mile 43.8) to Wohler 

Dam (River Mile 25.0) using DO deficit reduction factor of 0.5 for sensitivity testing. 
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Sonoma County Water Agency Russian River Operations Model:  
Synthetic 1 in 100 Dry Year Inflow Development 
 

1 INTRODUCTION 
 

The Sonoma County Water Agency (SCWA) has developed a water balance/operations model 
(Model) to simulate the hydrology of the Russian River from Lake Mendocino to Jenner and on 
Dry Creek (a tributary of the Russian River) from Lake Sonoma to the confluence with the Russian 
River. The purpose of the work documented in this report was to develop a synthetic extreme 
drought year hydrologic time series for use in the Model. The synthetic drought year is designed 
to be representative of runoff conditions that would be expected to occur an average of once in 
every 100 years. 

The SCWA is using the Model to develop and analyze alternative minimum instream flows on the 
Russian River and Dry Creek in order to comply with the National Marine Fisheries Service 
(NMFS) 2008 Biological Opinion. The Biological Opinion requires the SCWA to develop new 
minimum instream flows and to petition the State Water Resources Control Board to replace the 
instream flow requirements currently in SCWA’s water right permits with the newly developed 
flows. The minimum instream flow requirements currently in SCWA’s water right permits are a 
set of flow schedules that are implemented using a water year type index. Along with developing 
new instream flow schedules, SCWA is developing a new hydrologic based index to be used with 
the new flow schedules. The index is needed to determine which of the flow schedules will govern 
operations in a particular period within a range of hydrologic conditions. Along with the protection 
of Endangered Species Act listed fish, implementation of the flow schedules and hydrologic index 
must not result in draining reservoir storage or result in significant impacts to water supply 
operations. In other words, SCWA must be reasonably assured that it can operate the system to 
meet the new instream flows, provide for local water supplies and not deplete Lake Mendocino or 
Lake Sonoma.  

To test the resilience of SCWA’s water operations system to meet new instream flows, the Model 
is used to simulate operations under historical hydrology.  Typically, with a long enough period of 
record of hydrology, a representative range of hydrologic conditions is available for simulation. 
The Russian River watershed has experienced a wide range of hydrologic conditions, and SCWA 
has historical hydrology for use in the model from water year 1910 to 2013. However, within that 
period there has only been one extreme drought event in 1977. That year’s dry conditions were 
very rare and would only be expected to occur an average of less than once in every 500 years.  
The next driest year was 1924. The dry conditions of 1924 are expected to occur about once in 
every 30 years. The conditions of 1977 are so rare that using these very dry conditions as the basis 
for determining water operations risk and development of the minimum flows and associated index 
would be very conservative. In addition, using hydrologic conditions that are too conservative for 
designing the flows and index could result in limiting the effectiveness of the new minimum 
instream flows in many years by triggering the lowest flows in more years than needed to protect 
water supplies. Conversely, using conditions such as the hydrology of 1924 as the basis of the 
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index design could result in depleting reservoir storage several times in a lifetime as drier 
conditions occur. In addition to using hydrologic conditions that occur more frequently for system 
design and analysis, given the inaccuracies of projecting future conditions from the historical 
record, and adding the complexities of uncertain climate change impacts, using the 1924 hydrology 
for the worst case condition for instream flow and index design could lead to periodic catastrophic 
conditions.  A one percent chance of occurrence, i.e. a one in one hundred return period for dry 
conditions has been selected as the preferred design assumption for water supply and reservoir 
operations risk. This occurrence level is used extensively throughout the west in planning for rare 
events, with flood protection throughout the Unites States as one of the more widely used 
applications of the one percent change event. 

1.1 System Overview 
 

  The Russian River watershed Model encompasses from Lake Mendocino to Jenner for the 
Russian River and from Lake Sonoma to the confluence with the Russian River on Dry Creek (a 
tributary of the Russian River). Figure 1 (following page) is a map of the area covered by the 
model with key nodes identified. The Model is coded using the US Army Corps of Engineers 
ResSim modeling platform.  Unimpaired inflows (watershed runoff) to the modeled system within 
the Russian River watershed have been developed by the United States Geological Survey (USGS) 
and are used as the dataset of inflows in this analysis. The nodes that have local inflows assigned 
to them are designated with a green arrow in the figure. USGS prepared the inflow hydrology for 
the period January 1910 to September 2008 for the inflow nodes of the model, excluding the Potter 
Valley Project inflows which were derived from a separate model of that system. Table 1 lists the 
inflow node location for the USGS local inflows in the Model and the Potter Valley inflow, and 
the average annual inflow volume for the period of record of water year 1911 to 2008. This is the 
period of record used in the analysis and used for the remainder of this report. 

 

Table 1: Model Local Inflow Nodes Average Annual Inflow Volume (acre-ft) 

Watershed/Inflow Junction # in 
Figure 1 

Average Annual Inflow 
Volume (AF) 

DRY CREEK 9/10*  135,905  

GUERNEVILLE 11  88,747  

LAKE SONOMA 8  176,480  

MARK WEST 12  199,641  

CLOVERDALE 6  164,735  

HEALDSBURG 7  335,944  

HOPLAND 5  150,525  

LAKE MENDOCINO 3  99,054  

POTTER VALLEY 1  83,758  

WEST FORK 4  123,339  

TOTAL ALL INFLOWS   1,558,126  

*Dry Creek inflow is split with a portion of the inflow assigned to below Lake Sonoma and a portion 
assigned to the Dry Creek confluence with the Russian River 
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Figure 1: Russian River Watershed with Modeled Inflow Locations 



   

SCWA Russian River Operations Model  5 May 2016 
1:100 Dry Year Inflow Time Series Development 

 

The Model uses mean daily flows for inflows, and runs on a daily time step. The hydrology for the 
inflow record of 1911 to 2013 has varied greatly. The total average annual inflow for the entire 
watershed excluding inflow from the Potter Valley Project is 1,474,369 acre-ft, and has ranged 
from a low in 1977 of 65,694 acre-ft, which is less than 5% of the annual average, to a high of 
3,883,527 acre-ft in 1983, almost 250% of the annual average. The entire watershed excluding 
imports of the Potter Valley Project is rainfall runoff driven and does not produce significant base 
flow in the mid to late summer in all but the wettest years. Figure 2 is a graph of the monthly 
average inflow volume for the entire watershed excluding the Potter Valley Project imports. The 
figure shows that almost all of the inflow occurs in the months of December through March, with 
lesser amounts in the shoulder months of November, April and May and essentially no inflow from 
June through October. Later in this report the shift in this pattern in dry years will be discussed. 

 

 
Figure 2: Monthly Average Inflow Volume for the Russian River Watershed (acre-ft) 

2 METHODOLOGY 
 

In order to develop a 1 in 100 dry year condition that is representative of the most likely hydrology 
for such a rare occurrence, three factors must be examined that are most important for model 
simulation; 1) the geographic distribution of the inflow, 2) the temporal pattern of the inflow and 
3) the total volume of inflow for the entire watershed for the return period of concern. Each of 
these factors are described in the following sections. Because the Potter Valley Project inflow is a 
regulated inflow that includes operation to water year specific minimum flows, this inflow is not 
included in the analysis of a synthesized 1 in 100 inflow and instead is treated separately in another 
analysis. Therefore for the remainder of this memorandum the Potter Valley inflow is excluded 
from the analysis and discussion. 
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2.1 Geographic Distribution of Inflow 
 

The Russian River watershed covers 1,485 square miles and the main channel of the river is 110 
miles long.  Across this area the geography, land cover and geologic conditions vary greatly.  This 
variability could have an impact on the relative occurrence of rainfall runoff in extreme drought 
condition for portions of the watershed.  A key question in developing a 1in 100 dry hydrologic 
time series is; “Does a 1 in 100 dry year in one location occur in the same year and in the same 
relative magnitude as in other locations of the watershed?” The location at which inflow occurs 
has a significant impact on water supply operations.  Inflow behind dams can be stored and used 
across seasons and even years. Inflow to the river below dams, or below points of diversion or key 
fish habitat areas may provide limited benefits and not significantly benefit water supply 
operations.  

One consideration in determining the distribution of inflow is whether the watershed has similar 
inflow characteristics for drought conditions across all locations where a 1 in 100 synthesized 
inflow time series can be developed using a single statistical relationship.  For the analysis of the 
Russian River  watershed the inflow time series for individual locations as well as summed series 
for the lower watershed (Dry Creek to the Mouth of the Russian River) and the upper watershed 
(Lake Mendocino to Healdsburg)  were analyzed and compared to the runoff of the entire 
watershed. For natural runoff conditions, characterization of the occurrence of runoff is many 
times done using the Log Pearson Type III distribution, which is a log-normal distribution with 
skew. The Log Pearson Type III distribution is used to fit the annual inflow volume data in this 
analysis. Other distributions are possible, including Gumbel and Log Normal distributions, and 
these distributions were examined and discarded in favor of the Log Pearson Type III distribution. 
Table 2 lists the summary statistics for the annual inflow volumes for each of the inflow locations 
as well as the summed inflows of the upper and lower watersheds and for the entire watershed. 

 

Table 2: Annual Inflow Volume Summary Statistics 

Inflow Area/Node 
Average Annual 

Inflow Volume (AF) 
Log of Flow 

Volume 
Standard 
Deviation 

Skew 

DRY CREEK 135,905 5.133 0.306 -0.129 

GUERNEVILLE 88,747 4.948 0.253 -0.146 

LAKE SONOMA 176,480 5.247 0.226 0.023 

MARK WEST 199,641 5.300 0.251 -0.180 

LOWER WATERSHED 598,717 5.686 0.308 -0.838 

     

CLOVERDALE 164,735 5.217 0.230 -0.029 

HEALDSBURG 335,944 5.526 0.251 -0.135 

HOPLAND 150,525 5.178 0.246 -0.006 

LAKE MENDOCINO 99,054 4.996 0.237 0.014 

WEST FORK 123,339 5.091 0.217 0.044 

UPPER WATERSHED 870,302 5.940 0.308 -1.004 
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TOTAL WATERSHED 1,493,245 6.174 0.300 -0.935 

 

  The summary statistics of the annual inflow volume data show similar standard deviation and 
skew terms across all inflows, indicating the shape of the distributions for occurrence of events 
overall, and occurrence of rare events, are quite similar. A comparison of the Lower Watershed, 
Upper Watershed and Total Watershed shows that the standard deviation and skew of these three 
area runoff distributions are also similar. The Total Watershed runoff volumes are a sum of the 
Upper and Lower Watersheds, so if these two areas have similar distributions then the Total 
Watershed annual runoff will provide a reasonable representation of the statistical distribution of 
annual runoff for the range of hydrologic conditions throughout the watershed, and can be used to 
formulate a 1 in 100 year annual runoff volume.   

A graphical comparison of the Upper and Lower Watershed annual inflow volumes is presented 
in Figures 3 and 4 respectively.  These figures are graphs of binned (the counting of the occurrences 
within set, identical ranges) occurrences of the log of annual inflow volumes.  The average of log 
annual inflow volumes as well as one positive and negative standard deviation limits for the log 
annual inflow volumes are also plotted.  Comparison of these two plots shows that although the 
relative magnitude of the annual inflow is higher in the Upper Watershed, i.e. shifted to the right 
on the x axis compared to the Lower Watershed, the shape of the distribution for occurrence of 
annual inflow volumes is similar between the Upper and Lower Watersheds.  This leads to the 
conclusion that to develop individual sub-watershed 1 in 100 year inflows, the return period inflow 
volumes of the entire watershed are reasonably representative of the sub watersheds. 

 
Figure 3: Binned distribution of log of Annual Inflow Volume of the Upper Russian River 
Watershed 
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Figure 4: Binned distribution of log of Annual Inflow Volume of the Lower Russian River 
Watershed 

 

2.2 Temporal Pattern of Russian River Watershed Runoff 
 

As shown in the system overview section of this report, the overall seasonal pattern of inflow to 
the Russian River is dominated by mid-winter rainfall runoff. For the average condition, the peak 
runoff months are January and February, with significant contribution of runoff from the shoulder 
months of December and March. However, since this analysis is concerned with the drier years, 
examination of the pattern of inflow in this type of year is needed to determine a representative 
seasonal pattern of inflow for use in modeling the 1 in 100 dry year. Seasonality plays a significant 
role in reservoir operations for instream flows and water supply. The timing of runoff can 
determined if inflow to a reservoir can be stored or must be bypassed, and can determine if the 
natural runoff is effectively supporting operations to meet instream flows or water diversions. 

The average annual total Russian River inflow is 1,474,369 acre-ft for the 1911 to 2013 period of 
record. The driest one third of those years have seen less than 900,000 acre-ft of inflow. 
Examination of recent years with less than 900,000 acre-ft of inflow provides evidence that the 
seasonal pattern of runoff shifts in drier years.  Figure 5 is graph of average monthly total 
watershed inflow for all years (blue bars) and for dry years (orange bars) with less than 900,000 
acre-ft of runoff in the past 25 years, which includes the 8 years of 1990, 1991, 1992, 1994, 2001, 
2007, 2009 and 2012.  
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Figure 5: Average Monthly Total Russian River Inflow Volume (acre-ft) for all Years from 
1911 to 2013 and for Recent Dry Years 

As seen in the figure the months with the greatest inflow volume shifts to the months of February 
and March for the dry years. While two thirds of the total annual inflow volume occurs over the 
three highest months of December, January and February for all years, in the driest years two thirds 
of the total annual inflow volume occurs in only two months, February and March.  

Because of the significant shift in the timing of inflow from the mid-winter for all years to the late-
winter/early spring of drier years, the appropriate pattern for the 1 in 100 year inflow needs to be 
patterned on the drier years. In order to also incorporate, as much as possible from the historical 
record, any recent climate change  effects, the drier years with total inflow volumes less than 
900,000 acre-ft for the most recent 25 year period were selected to provide the daily/seasonal 
pattern of inflow from which the 1 in 100 dry year is constructed. 

2.3 Inflow Volume Development 
 

The calculation method employed for obtaining a 1 in 100 daily inflow time series for all inflow 
locations involves transforming the representative dry years to the 1 in 100 flow by scaling each 
day of the representative year by the ratio of the representative year annual runoff volume to the 1 
in 100 year annual inflow volume.  Previous report sections have shown that the total Russian 
River watershed inflow is representative of the timing and relative magnitude of the individual 
inflow sub areas, so the total annual volume of the entire Russian River watershed inflow for the 
selected representative years can be used with the 1 in 100 annual Russian River watershed inflow 
volume as the scaling factor for the representative year daily inflows. Section 2.2 demonstrated 
the need to use recent dry years, with the eight recent dry years of the past 25 years with less than 
2/3 of the long term average annual inflow volume selected as the representative years. The 
average of the daily inflows values for the recent eight dry years are used as the representative year 
time series.  



   

SCWA Russian River Operations Model  10 May 2016 
1:100 Dry Year Inflow Time Series Development 

 

The 1 in 100 annual inflow volume can be estimated statistically from the historical record of 
inflow as derived by the USGS. Figure 6 is a plot of the total Russian River annual inflow volume 
for the period 1911 to 2013. The data is plotted as a ranked series using Weibull plotting position 
for percentage exceedance, and includes an inset graph that is a magnification of the 80% to 99% 
percent exceedance data.  The magnified inset graph clearly shows the disparity between the series 
of annual inflow volumes between 80 and 98% and the single data point for the 99% exceedance 
at 65,694 acre-ft (orange point), which is the volume for 1977. This graph indicates the inaccuracy 
of using a simple Weibull plotting position for the probability of occurrence for these historically 
derived inflow volumes. The likely explanation for the disparity is that although the sample period 
is 104 years, the historical record includes only a very few dry years that would be expected over 
a very long term sample. A more rigorous statistical method than plotting position is used to 
estimate the low probability dry year occurrence of inflow, including the 1 in 100 dry year 
occurrence.  

 
Figure 6: Total Russian River Annual Inflow Volume for the Period 1911 to 2008 Ranked 
and Plotted with Weibull Plotting Position (x/(n+1)) on the X Axis. 

2.3.1 Statically Derived 1 in 100 Year Volume  
 

Statistical analysis of hydrologic data can use a variety of distributions to fit a set of observations. 
Standard practice for analysis of natural hydrologic occurrences is to use a Log Pearson Type III 
distribution to fit the observed data.  For this analysis a log normal distribution without skewness 
was also examined, and rejected. Figure 7 is the lower half of an exceedance probability plot of 
the annual Russian River inflow volume data with a log normal distribution and a Log Pearson 
Type III distribution.  The plot shows that the log normal distribution with its straight line on a log 
graph does not represent the skew of the data for the extreme dry years, while the Log Pearson 
Type III distribution tends to closely follow the drier year trajectory.  
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Another method typically employed in hydrologic analysis is to use a regional skew value that has 
been computed for many locations within the region rather than using the skew value calculated 
from the data set.  However, most of the work in compiling regional skew values is focused on 
flood events, and the rare, wettest conditions.  These regional skew values do not fit the observed 
Russian River data set very well for the dry year volumes, and instead the calculated data set skew 
is used in this analysis.  

 

 
Figure 7: Exceedance Probability Plot of Total Annual Inflow with Log Normal 
Distribution and Log Pearson Type III Distribution for Driest 50% of Years 

 

Figure 8 is a plot of the Russian River annual inflow volume data and the selected Log Pearson 
Type III distribution that uses the average, standard deviation and skew of the logs of the annual 
inflow volumes for 1911 to 2013. The plot is for only the driest 50% of years and is plotted against 
percent change exceedance on the X axis.   
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Figure 8: Exceedance Probability Plot of Total Annual Inflow with Log Pearson Type III 
Distribution for Driest 50% of Years 

Table 3 is the annual Russian River inflow volumes for the listed return periods and exceedance 
probabilities calculated using the statistical distribution. The average, standard deviation and skew 
of the log values of annual Russian River inflow volumes used are 6.0823, .2999 and -0.935 
respectively.  The 1 in 100-year inflow volume from the statistical distribution is 154,371 acre-ft 
and the average is 1,344,043 acre-ft, as compared to the average calculated from the data set of 
1,474,369 acre-ft. Note that the statistically derived 1 in 500-year annual volume is 75,761 acre-
ft, compared with a USGS derived inflow volume for 1977 of 65,694 acre-ft. 

Table 3: Annual Russian River Inflow Volumes for the listed return periods and 
exceedance probabilities Calculated using the Log Pearson Type III Distribution 

Exceedance 
Probability (%) 

Return Period 
( 1 in x years) 

Annual Inflow 
Volume (Acre-ft) 

99.8% 500 75,761 

99.5% 200 113,012 

99.0% 100 154,371 

98.0% 50 213,074 

97.5% 40 237,010 

96.0% 25 298,160 

95.0% 20 333,453 

80.0% 5 712,650 

50.0% 2 1,344,043 

 

70% 60% 
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3 RESULTS 
The results of statistical analysis to estimate the 1 in 100 dry year annual Russian River inflow 
volume provides the numerator of the ratio for converting the reference year daily flows for each 
of the inflow locations to a time series of 1 in 100 dry year inflows. The form of the formula for 
calculating the 1 in 100 dry year daily inflow volumes is as follows: 

[𝐼𝐼100𝑥𝑥] = [𝐼𝐼𝑟𝑟𝑥𝑥]
𝑉𝑉100
𝑉𝑉𝑟𝑟

 

Where; 

[I100x] = The time series for location x of 1 in 100 dry year daily flows (cfs) 

[Irx] = The time series for location x of reference year dry year daily flows (cfs) 

Vr = Annual Russian River Inflow volume for the Reference Year (acre-ft) 

V100 = Annual Russian River Inflow volume for the 1 in 100 Dry Year (acre-ft) 

 

The reference year daily inflows for each of the inflow locations are the average of the selected 
eight years of daily inflows for each location and the reference year inflow volume is the total 
annual inflow volume of the averaged selected eight years daily inflows for each location, which 
equals 663,007 acre-ft or 45% of the average inflow volumes for the period of record. With a 1 in 
100 dry year inflow volume of 154,371 acre-ft the ratio or scaling factor for each daily inflow 
value is 154,371/663,007 or .2328.  Therefore the 1 in 100 dry year inflows are 23.28% of the 
average daily flows of the eight driest years of the past 25 years. 

Figures 9 and 10 shows the resulting mean daily inflows for the 1 in 100 dry year for the upper 
Russian River and lower Russian River and Dry Creek respectively.   
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Figure 9: Mean Daily Inflows for the 1 in 100 Dry Year for the upper Russian River 
Locations (cfs) 

 
Figure 10: Mean Daily Inflows for the 1 in 100 Dry Year for the lower Russian River and 
Dry Creek Locations (cfs) 

 

The mean daily inflow figures 9 and 10 show that the majority of inflow is centered on the mid-
February to mid-March period and the dominant inflow is at Healdsburg. Figure 11 is a graph of 
the annual inflow volume contribution for the 1 in 100 dry year from each of the locations on the 
Russian River and Dry Creek, excluding the Potter Valley inflow.  

 
Figure 11: Annual Inflow Volume for the 1 in 100 Dry Year by Location (acre-ft) 

Using an average of eight years tends to smooth out the daily variation in flow, however as seen 
in figures 9 and 10, there is a clear cycle of increased inflow about every two weeks, which is 
similar to the cyclical weather patterns observed in the historical record. An early March rain event 
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from one of the eight years, 1991, produces the peak inflow for the 1 in 100 year for the lower 
Russian River, and about equal to the peak inflow of February for the upper Russian River. 

The 1 in 100 year inflow is a very low volume of runoff compared to the normal range of flow 
seen in the Russian River and Dry Creek. The total volume of inflow excluding any Potter Valley 
Project inflow expressed as an annual flow rate is only 229 cfs, and 2/3 of this volume occurs in 
the months of February and March. The 1 in 100 dry year inflow volume is a little more than 10% 
of the average inflow for the period of record, with the dry year inflow volume spatially distributed 
about the same as the average year inflow.  

4 SUMMARY 
 

A 1 in 100 dry year inflow time series for each of the Model inflow locations excluding the Potter 
Valley inflow was developed for use in modeling the Russian River system under extreme drought 
conditions.  The hydrology of the Russian River inflow can be represented using statistical 
methods to estimate extreme events based on the historical record. The results provide a reasonable 
approximation of inflow volume as well as spatial and temporal distribution. The 1 in 100 dry year 
inflows are roughly 10% of the average inflow volume, but are more concentrated temporally on 
the winter months of mid-February to March, likely resulting in less opportunity for utilization of 
natural runoff for meeting instream beneficial uses of water and further stressing the system in 
such a dry year. 
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