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STATE OF CALIFORNIA 
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 

STATE WATER RESOURCES CONTROL BOARD 
 

DIVISION OF WATER RIGHTS 
 

 
In the Matter of Permit 12947A  

(Application 12919A) 
 

Sonoma County Water Agency 
 

AMENDED ORDER APPROVING TEMPORARY URGENCY CHANGE 
(WITH MODIFICATIONS DATED MARCH 7, 2014)  

 
 
SOURCE: East Fork Russian River 

COUNTIES: Sonoma and Mendocino Counties 
 
 
 
BY THE DEPUTY DIRECTOR FOR WATER RIGHTS: 
 
1.0   SUBSTANCE OF TEMPORARY URGENCY CHANGE PETITION 
 
On December 20, 2013, Sonoma County Water Agency (SCWA) filed a Temporary Urgency Change Petition 
(TUCP) with the State Water Resources Control Board (State Water Board), Division of Water Rights 
(Division) requesting approval of a change pursuant to California Water Code section 1435. Pursuant to 
Water Code section 1440 and in response to the Governor’s Drought State of Emergency declaration, this 
order amends the order that was issued on December 31, 2013, which conditionally approved the TUCP.  
Revisions are shown using underline for additions and strikethrough for deletions.  
 
The TUCP requests implementation of a hydrologic index based on Lake Mendocino storage values starting 
January 1, 2014 (proposed hydrologic index). The proposed hydrologic index is requested in lieu of the 
hydrologic index based on cumulative Lake Pillsbury inflow (current hydrologic index) to define the water 
supply conditions that determine which minimum instream flow requirements in Term 20 of Permit 12947A 
will apply to the upper Russian River (from its confluence with the East Fork of the Russian River to its 
confluence with Dry Creek). The proposed hydrologic index is as follows: 
 

a. Dry water supply conditions will exist when storage in Lake Mendocino is less than: 
 

40,000 acre-feet as of January 1 
59,000 acre-feet as of February 1 
68,000 acre-feet as of March 1 
69,500 acre-feet as of March 16 
71,000 acre-feet as of April 1 
70,000 acre-feet as of April 16 
69,000 acre-feet as of May 1 
67,500 acre-feet as of May 16 
65,000 acre-feet as of June 1 
 

b. Critical water supply conditions exist when storage in Lake Mendocino is less than: 
 

31,000 acre-feet as of January 1 
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36,000 acre-feet as of February 1 
52,000 acre-feet as of March 1 
53,000 acre-feet as of March 16 
54,000 acre-feet as of April 1 
53,000 acre-feet as of April 16 
52,000 acre-feet as of May 1 
51,000 acre-feet as of May 16 
50,000 acre-feet as of June 1 
 

c. Normal water supply conditions exist in the absence of defined dry or critical water supply 
conditions. 

 
No changes to the current hydrologic index definitions as they apply to the lower Russian River (Russian 
River between its confluence with Dry Creek and the Pacific Ocean) or Dry Creek are requested.   
 
The request is made to prevent significant depletions of storage in Lake Mendocino and potential elimination 
of water supplies for spring, summer, and fall of 2014.  Such depletions in storage and reductions or 
eliminations of water supplies would cause serious impacts to human health and welfare and reduce water 
supplies needed for fishery protection and stable flows in the upper Russian River.  
 
2.0   BACKGROUND 
 
SCWA’s TUCP involves Permit 12947A.  Permit 12947A is for direct diversion of 92 cubic feet per second 
(cfs) from the East Fork Russian River and storage of 122,500 acre-feet per annum (afa) in Lake Mendocino 
from January 1 through December 31 of each year. 
 
Following is the language contained in Term 20 of SCWA's Permit 12947A: 
 
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 at all times. 
 
(B) The following minimum flows in the Russian River between the East Fork Russian River and 

Dry Creek: 
 

(1) During normal water supply conditions when the combined water in storage, including 
dead storage, in Lake Pillsbury and Lake Mendocino on May 31 of any year exceeds 
150,000 af or 90 percent of the estimated water supply storage capacity of the 
reservoirs, whichever is less: 

 
From June 1 through August 31  185 cfs 
From September 1 through March 31  150 cfs 
From April 1 through May 31  185 cfs 

 
(2) During normal water supply conditions and when the combined water in storage, 

including dead storage, in Lake Pillsbury and Lake Mendocino on May 31 of any year 
is between 150,000 af or 90 percent of the estimated water supply storage capacity of 
the reservoirs, whichever is less, and 130,000 af or 80 percent of the estimated water 
supply storage capacity of the reservoirs, whichever is less: 

 
From June 1 through March 31  150 cfs 
From April 1 through May 31  185 cfs 
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If from October 1 through December 31, storage in Lake Mendocino is less than 
30,000 acre-feet     75 cfs 

 
(3) During normal water supply conditions and when the combined water in storage, 

including dead storage, in Lake Pillsbury and Lake Mendocino on May 31 of any year 
is less than 130,000 af or 80 percent of the estimated water supply storage capacity of 
the reservoirs, whichever is less:  

 
From June 1 through December 31    75 cfs 
From January 1 through March 31  150 cfs 
From April 1 through May 31  185 cfs 

 
(4) During dry water supply conditions           75 cfs 
 
(5) During critical water supply conditions       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)  During normal water supply conditions   125 cfs 
(2)  During dry water supply conditions         85 cfs 
(3)  During critical water supply conditions        35 cfs 

 
For the purposes of the requirements in this term, the following definitions shall apply: 

 
(1) Dry water supply conditions exist when cumulative inflow to Lake Pillsbury beginning 

on October 1 of each year 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 
160,000 acre-feet as of June 1 

 
(2) Critical water supply conditions exist when cumulative inflow to Lake Pillsbury  
 beginning on October 1 of each year is less than: 

 
   4,000 acre-feet as of January 1 
 20,000 acre-feet as of February 1 
 45,000 acre-feet as of March 1 
 50,000 acre-feet as of April 1 
 70,000 acre-feet as of May 1 
 75,000 acre-feet as of June 1 

 
(3) Normal water supply conditions exist in the absence of defined dry or critical water 

supply conditions. 
 

(4) The water supply condition designation for the months of July through December shall 
be the same as the designation for the previous June.  Water supply conditions for 
January through June shall be predetermined monthly. 
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(5) Cumulative inflow to Lake Pillsbury is the calculated algebraic sum of releases from 
Lake Pillsbury, increases in storage in Lake Pillsbury, and evaporation from Lake 
Pillsbury. 
 

(6) Estimated water supply storage space is the calculated reservoir volume below 
elevation 1,828.3 feet in Lake Pillsbury and below elevation 749.0 feet in Lake 
Mendocino.  Both elevations refer to the National Geodetic Vertical Datum of 1929.  
The calculation shall use the most recent two reservoir volume surveys made by the 
U. S. Geological Survey, U. S. Army Corps of Engineers, or other responsible agency 
to determine the rate of sedimentation to be assumed from the date of the most 
recent reservoir volume survey. 

 
SCWA submitted with the TUCP a document prepared by its staff titled, "Supplement to the December 2013 
Temporary Urgency Change Petition," (Supplement) dated December 2013. The Supplement indicates that 
on December 18, 2013 the water supply storage level in Lake Mendocino was 28,457 af.  This storage level 
was 42 percent of the available winter water supply pool and 26 percent of the summer water supply pool.  
The low storage level is the result of severely low rainfall in the region since January 1 of this year, 2013.   
 
According to the Supplement, without significant storm events between December 19 and December 31, 
2013, Lake Mendocino storage will would decline to approximately 26,000 af by December 31, 2013 due to 
releases required to meet downstream water demands and minimum instream flow requirements on the 
Russian River.  This estimated amount is significantly lower than the December 31 levels that occurred in 
1977 and 2009.   
 
SCWA is concerned that the current hydrologic index, identified in Decision 1610 and included in Permit 
12947A, does not accurately reflect water supply conditions in the Russian River System and, if current 
weather patterns persist, could cause storage levels in Lake Mendocino to rapidly decline to unsafe levels.  
The cumulative inflow to Lake Pillsbury, as of December 18 was 4,010 af, which exceeds the January 1 
threshold for Dry conditions in the current hydrologic index (identified in Decision 1610 and Term 20 of 
Permit 12947A).  Accordingly, the current hydrologic index will require SCWA to maintain minimum instream 
flows in the upper Russian River beyond levels which Lake Mendocino storage could reliably and safely 
sustain. 
 
Furthermore, on December 9, 2013, Pacific Gas & Electric (PG&E) filed an application for a flow variance for 
the Potter Valley Project (PVP) with the Federal Energy Regulatory Commission (FERC).  PG&E requested 
the variance due to extremely low storage levels in Lake Pillsbury and concern that they could no longer 
meet minimum flow requirements while also ensuring the safe operation of PVP.  On December 12, 2013, 
FERC approved PG&E’s flow variance request. This variance diminishes the reliability of the Lake Pillsbury 
cumulative inflow index as an accurate metric under current conditions and additionally, has resulted in a 
substantial reduction in required minimum flows in the East Fork of the Russian River and correspondingly 
reduced inflow into Lake Mendocino.  Consequently, Lake Mendocino storage levels have begun to drop at a 
higher rate.   
 
As described above, in lieu of the current hydrologic index, SCWA proposes Lake Mendocino monthly 
storage thresholds be used to define the water supply conditions that determine which minimum instream 
flow requirements in Term 20 of Permit 12947A will apply to the upper Russian River.  As described in the 
Supplement submitted by SCWA, the Lake Mendocino storage thresholds were developed using SCWA's 
Russian River System Model to approximately replicate the statistical occurrence of the water supply 
conditions under Decision 1610 from January through June, with an 86% occurrence of Normal conditions, 
an 11% occurrence of Dry conditions, and a 4% occurrence of Critical conditions.  
 
As of December 18, 2013 the water supply storage level in Lake Sonoma was 170,091 af.  This storage level 
is 69 percent of the available water conservation pool.  This storage level is not significantly below normal for 
this time of year.  In addition, the much larger water supply pool of Lake Sonoma provides multiple years of 
carry over storage.  Consequently, no changes to the hydrologic index definitions as they apply to the lower 
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Russian River (Russian River between its confluence with Dry Creek and the Pacific Ocean) or Dry Creek 
are requested at this time.     
 
3.0 COMPLIANCE WITH CALIFORNIA ENVIRONMENTAL QUALITY ACT 
 
SCWA has determined that the requested temporary urgency change is statutorily and categorically exempt 
under the California Environmental Quality Act (CEQA).  SCWA found that the change is consistent with the 
statutory exemption criteria for an emergency project as well as the Class 1, 7, and 8 categorical exemption 
criteria.  The State Water Board has reviewed the information submitted by SCWA and has made its own 
independent finding that the temporary urgency change is statutorily and categorically exempt under CEQA 
for the following reasons:   
 
 As of December 18, 2013, the storage level in Lake Mendocino was 42 percent of the available winter 

water supply pool and 26 percent of the summer water supply pool.  Information provided by SCWA 
demonstrates that, without significant storm events before December 31, continued releases of water 
pursuant to the current hydrologic index in term 20 of Permit 12947A as it applies to the upper Russian 
River could cause storage levels in Lake Mendocino to rapidly decline to unsafe levels.  Additionally, the 
rainfall has remained low through 2014 and on January 17, 2014, the Governor declared a drought State 
of Emergency.  If storage in Lake Mendocino is depleted, there will be serious impacts to human health 
and welfare and water will not be available to protect aquatic life, including threatened and endangered 
species, in the upper Russian River.  Approval of the TUCP is therefore necessary to prevent and 
mitigate loss of, or damage to, the environment, fishery resources, property, public health, and essential 
public services.  Accordingly the project is statutorily exempt from CEQA because it is necessary to 
prevent or mitigate an emergency (Pub. Resources Code, § 21080, subd. (b)(4), Cal. Code Regs., tit. 14, 
§ 15269, subd. (c).) 

 
 The proposed action consists of the operation of existing facilities involving negligible or no expansion of 

use beyond that existing, and accordingly is categorically exempt from CEQA under a Class 1 
exemption.  (Cal. Code Regs., tit. 14, § 15301.)  The proposed action will be within the existing minimum 
instream flows established by Decision 1610.  The proposed action does not request and will not expand 
the water supply available to SCWA for consumptive purposes. 

 
 The proposed action will assure the maintenance of a natural resource, i.e., the instream resources of 

the Russian River, by reserving water in Lake Mendocino to prevent harm to, and protect, habitat for 
listed Russian River salmonid fisheries, and accordingly is categorically exempt from CEQA pursuant to 
a Class 7 exemption.  A Class 7 exemption "consists of actions taken by regulatory agencies as 
authorized by state law or local ordinance to assure the maintenance, restoration, or enhancement of a 
natural resource where the regulatory process involves procedures for protection of the environment."  
(Cal. Code Regs, tit. 14, § 15307.)   

 
 A Class 8 exemption "consists of actions taken by regulatory agencies, as authorized by state or local 

ordinance, to assure the maintenance, restoration, enhancement, or protection of the environment where 
the regulatory process involves procedures for protection of the environment."  (Cal. Code Regs., tit. 14, 
§ 15308.)  The proposed action will assure the maintenance of the environment, i.e., the instream 
environment of the Russian River, in the same way as stated for the Class 7 exemption.   

 
4.0 PUBLIC NOTICE OF THE TEMPORARY URGENCY CHANGE PETITION 
 
The State Water Board will issue issued and deliver delivered to SCWA as soon as practicable, a notice of 
the temporary urgency change order pursuant to Water Code section 1438(a).) on January 3, 2014.  
Pursuant to Water Code section 1438(b)(1), SCWA was required to publish the notice in a newspaper having 
a general circulation, and that is published within the counties where the points of diversion lie.  SCWA 
published the notice on January 7, 2014, in the Ukiah Daily Journal and on January 8, 2014, in The Press 
Democrat. The State Water Board will post posted the notice of the temporary urgency change and the 
TUCP (and accompanying materials) on its website.  The State Water Board also will distribute distributed 



Permit 12947A   
Page 6 of 10 
 
 

 

the notice through an electronic notification system.  Pursuant to Water Code section 1438, the State Water 
Board may issue a temporary urgency change order in advance of the required notice. One objection was 
received during the objection period, which ended on February 3rd. 
 
5.0 CRITERIA FOR APPROVING THE PROPOSED TEMPORARY URGENCY CHANGE 
 
Water Code section 1435 provides that a permittee or licensee who has an urgent need to change the point 
of diversion, place of use, or purpose of use from that specified in the permit or license may petition for a 
conditional temporary change order.  The State Water Board's regulations set forth the filing and other 
procedural requirements applicable to TUCPs.  (Cal. Code Regs., tit. 23, §§ 805, 806.)  The State Water 
Board’s regulations also clarify that requests for changes to permits or licenses other than changes in point 
of diversion, place of use, or purpose of use may be filed, subject to the same filing and procedural 
requirements that apply to changes in point of diversion, place of use, or purpose of use.  (Id., § 791, subd. 
(e).) 
 
Before approving a temporary urgency change, the State Water Board must make the following findings: 
 

1. the permittee or licensee has an urgent need to make the proposed change; 
2. the proposed change may be made without injury to any other lawful user of water; 
3. the proposed change may be made without unreasonable effect upon fish, wildlife, or other instream 

beneficial uses; and 
4. the proposed change is in the public interest. 

    (Wat. Code, § 1435, subd. (b)(1-4).) 
 
5.1 Urgency of the Proposed Change 
 
Under Water Code section 1435, subdivision (c), an “urgent need” means “the existence of circumstances 
from which the board may in its judgment conclude that the proposed temporary change is necessary to 
further the constitutional policy that the water resources of the state be put to beneficial use to the fullest 
extent of which they are capable and that waste of water be prevented . . . .”   However, the State Water 
Board shall not find the need urgent if it concludes that the petitioner has failed to exercise due diligence in 
petitioning for a change pursuant to other appropriate provisions of the Water Code.  
 
In this case, an urgent need exists for the proposed change in the hydrologic index for determining minimum 
instream flow requirements on the upper Russian River because, as described in the Supplement, 
cumulative inflow into Lake Pillsbury is no longer a good metric to determine water supply conditions in the 
Russian River system due to the extremely low storage levels in Lake Mendocino, the changes in PVP 
operations since 2004, and the recent FERC order authorizing reduced imports into the East Branch of the 
Russian River.  Without the proposed changes, the current hydrologic index may require releases of water 
from Lake Mendocino at levels that would risk significant depletions of storage and potential elimination of 
water supplies for water users in Mendocino County and northern Sonoma County (above the confluence 
with Dry Creek) during the spring, summer and fall of 2014.  Such depletions in storage and reductions or 
eliminations of water supplies would cause serious impacts to human health and welfare, and reduce water 
supplies needed for fishery protections and stable flows in the upper Russian River.  Furthermore, on 
January 17, 2014, the Governor declared a State of Emergency due to current drought conditions.   
 
5.2 No Injury to Any Other Lawful User of Water 
 
Under this Order, SCWA will be required to maintain specific flows in the Russian River from its most 
upstream point of diversion to the river’s confluence with the ocean.  Therefore, because these minimum 
flows will be present, it is anticipated that all other lawful users of water will still be able to divert and use the 
amounts of water to which they are legally entitled during the period specified in this Order.  Moreover, 
failure to implement the proposed hydrologic index could result in severe depletion of Lake Mendocino, 
which in turn could result in serious impacts to entitled users of water downstream of Lake Mendocino later 
in the year.  Accordingly, granting this TUCP will not result in any injury to any other lawful user of water.  
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Pursuant to Water Code section 1439, the State Water Board shall supervise diversion and use of water 
under this temporary change order for the protection of all other lawful users of water and instream beneficial 
uses.   
 
5.3 No Unreasonable Effect upon Fish, Wildlife, or Other Instream Beneficial Uses 
 
Using Lake Mendocino storage thresholds to determine the water supply conditions that will be used to 
determine upper Russian River minimum instream flow requirements is likely to result in lower instream flows 
in the upper Russian River after January 1, 2014 than might otherwise occur under the current hydrologic 
index.  It is possible that such reduced flows may impair some instream beneficial uses in the upper Russian 
River.  However, any effects associated with such flow reductions would not be unreasonable, considering 
the potential catastrophic impacts to fish, wildlife and other instream beneficial uses that could occur with the 
current hydrologic index, if the current hydrologic index led to the draining of Lake Mendocino and the 
dewatering of the upper Russian River.  SCWA has consulted with the California Department of Fish and 
Wildlife (CDFW), the National Marine Fisheries Services (NMFS), and the Regional Water Quality Control 
Board (Regional Board) regarding filing the TUCP and the effects of the proposed change.  All three 
agencies support the petition and concur that storage thresholds in Lake Mendocino would most accurately 
reflect the water supply condition in the upper Russian River system.  CDFW and NMFS also concurred that 
the flow reductions that might occur as a result of the proposed index are prudent measures to protect 
aquatic resources (in particular threatened Chinook salmon egg incubation) as they will support conservation 
of Lake Mendocino’s water supply and avoid dewatering of the upper Russian River.   
 
To inform the review and approval of the TUCP and the State Water Board’s continuing supervision of the 
diversion and use of water under this temporary change order pursuant to Water Code section 1439, this 
order requires SCWA to report on consultations with CDFW, NMFS, and the Regional Board during periods 
of reduced flow (should they occur).  In addition, to ensure beneficial use of water resources to the fullest 
extent possible and to prevent waste of water, SCWA is required to provide a weekly update to the Deputy 
Director regarding the current hydrologic conditions of the Russian River watershed.  This information will 
assist the State Water Board in determining whether additional actions are necessary.  
 
5.4 The Proposed Change is in the Public Interest 
 
Approval of this TUCP will help conserve stored water in Lake Mendocino so that it can be released 
throughout 2014 to maintain instream flows for the benefit and protection of all uses of Russian River water, 
including the salmonid fisheries in the Russian River.  It is in the public interest to preserve these water 
supplies for these beneficial uses under present hydrological conditions.  
 
To further ensure preservation of Lake Mendocino water supplies in the public interest, SCWA was required, 
pursuant to a State Water Board order dated May 1, 2013, to prepare a long-term reliability evaluation of the 
Lake Mendocino water supply (Term 17).  The evaluation requires coordination with the water users and 
land use planners in the upper Russian River from Lake Mendocino to the confluence of the Russian River 
with Dry Creek.  The final evaluation report will include an analysis of potential impacts to reservoir storage 
from future potential changes in land use as well as climate change.  The report is due to the State Water 
Board by December 31, 2014.  Currently, SCWA is preparing the interim status report that is due on 
December 31, 2013.  In addition and notwithstanding the fact that the TUCP does not request changes to the 
requirements for instream flows on the lower Russian River or Dry Creek, SCWA and its water contractors 
continue to implement water use efficiency programs that align with the California Urban Water Conservation 
Council’s Best Management Practices (BMPs) and comply with SBx7-7 and are pursuing a regional public 
information campaign to instruct the public for the need to cease irrigation during the winter months.  
According to SCWA, this campaign should provide a reduction in demands for the benefit of the region’s 
water supply.  Imposing additional conservation requirements on SCWA and its water contractors is 
unnecessary at this time because SCWA’s diversions during the effective period of the change will be 
supported primarily by water released from storage in Lake Sonoma.  As described above, SCWA has 
requested no changes to the hydrologic index definitions as they apply to the lower Russian River or Dry 
Creek.  Therefore, reducing SCWA’s demand will not alleviate low storage conditions in Lake Mendocino. 
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In response to the Governor’s Drought State of Emergency declaration, the Division has added two terms to 
encourage conservation measures. One term requires SCWA to immediately develop and implement a 
Drought Action Plan to further preserve water stored in Lake Mendocino and provide the Division with 
updates. The other term requires reporting on the ongoing conservation activities implemented by SCWA 
and its water contractors described above. These updates will further assist the State Water Board in 
determining whether additional actions in response to the drought are necessary.  
 
6.0 CONCLUSIONS 
 
The State Water Board has adequate information in its files to make the evaluation required by Water Code 
section 1435. 
 
I conclude that, based on the available evidence: 
 
1. The permittee has an urgent need to make the proposed change; 
 
2. The petitioned change will not operate to the injury of any other lawful user of water;  
 
3. The petitioned change will not have an unreasonable effect upon fish, wildlife, or other instream 

beneficial uses; and, 
 
4. The petitioned change, with the modifications described above, is in the public interest. 
 
 

ORDER 
 
NOW, THEREFORE, IT IS ORDERED THAT: the Petition filed by Sonoma County Water Agency (SCWA) 
for a temporary urgency change in Permit 12947A is approved.   
 
All existing terms and conditions of the subject permit remain in effect, except as temporarily amended by 
the following provision: 
 
1. From the date of this Order until June 29, 2014, the minimum instream flow requirements for the 

upper Russian River (from its confluence with the East Fork of the Russian River to its confluence 
with Dry Creek) will be established using a hydrologic index based on water storage in Lake 
Mendocino.  The definitions included in term 20 of Permit 12947A shall be modified as follows as the 
definitions apply to the upper river: 
 

a. Dry water supply conditions will exist when storage in Lake Mendocino is less than: 
 

40,000 acre-feet as of January 1 
59,000 acre-feet as of February 1 
68,000 acre-feet as of March 1 
69,500 acre-feet as of March 16 
71,000 acre-feet as of April 1 
70,000 acre-feet as of April 16 
69,000 acre-feet as of May 1 
67,500 acre-feet as of May 16 
65,000 acre-feet as of June 1 
 

b. Critical water supply conditions exist when storage in Lake Mendocino is less than: 
 

31,000 acre-feet as of January 1 
36,000 acre-feet as of February 1 
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52,000 acre-feet as of March 1 
53,000 acre-feet as of March 16 
54,000 acre-feet as of April 1 
53,000 acre-feet as of April 16 
52,000 acre-feet as of May 1 
51,000 acre-feet as of May 16 
50,000 acre-feet as of June 1 
 

c. Normal water supply conditions exist in the absence of defined dry or critical water supply 
conditions. 

2. During time periods when the water supply conditions pursuant to the Lake Mendocino storage level 
index (term 1 of this order) result in lower minimum instream flows than would have been required 
pursuant to the Lake Pillsbury cumulative inflow index (term 20 of Permit 12947A) SCWA shall 
consult with NMFS and CDFW every two weeks regarding the need for applicable fisheries 
monitoring activities on the Upper Russian River or changes to this temporary urgency change order.  
Upon approval by the Deputy Director, any necessary revisions to the terms and conditions of this 
order based on consultations with NMFS and CDFW shall be made.  SCWA shall submit a summary 
report of consultation details to the Deputy Director within one week of each consultation meeting. 

  
3. SCWA shall continue ongoing monitoring in coordination with the United States Geological Survey 

(USGS) at five multi-parameter water quality sonde sites on the Russian River located at Hopland, 
Diggers Bend in Healdsburg, SCWA river diversion facility at Mirabel, Hacienda Bridge, and 
Johnson’s Beach.  Additionally, during time periods when the water supply conditions pursuant to the 
Lake Mendocino storage level index (term 1 of this order) result in lower minimum instream flows than 
would have been required pursuant to the Lake Pillsbury cumulative inflow index (term 20 of Permit 
12947A) SCWA shall consult with the Regional Board.  Upon approval by the Deputy Director, any 
necessary revisions to the terms and conditions of this order based on Regional Board consultation 
shall be made.  SCWA shall submit a summary report of consultation details to the Deputy Director 
within one week of each consultation meeting.  

 
4. SCWA shall report to the Deputy Director and the Regional Board on a weekly basis during Dry and 

Critical water supply periods and a monthly basis during Normal water supply periods regarding the 
current hydrologic condition of the Russian River system, including current Lake Mendocino 
reservoir level, the rate of decline for Lake Mendocino, a 16-day cumulative rainfall forecast, current 
inflow from Potter Valley, and a summary of the water quality data from the five water quality sonde 
sites.  
 

5. This Order does not authorize any act that results in the taking of a candidate, threatened or 
endangered species, or any act that is now prohibited, or becomes prohibited in the future, under 
either the California Endangered Species Act (Fish and Game Code sections 2050 to 2097) or the 
federal Endangered Species Act (16 U.S.C.A. sections 1531 to 1544).  If a “take” will result from any 
act authorized under this Order, the permittee shall obtain authorization for an incidental take permit 
prior to construction or operation of the project.  Permittee shall be responsible for meeting all 
requirements of the applicable Endangered Species Act for the temporary urgency change 
authorized under this Order. 
 

6. The State Water Board reserves jurisdiction to supervise the temporary urgency change under this 
Order, and to coordinate or modify terms and conditions, for the protection of vested rights, fish, 
wildlife, instream beneficial uses and the public interest as future conditions may warrant. 

 
7. SCWA shall immediately notify the State Water Board if any significant change in storage conditions 

in Lake Mendocino occurs that warrants reconsideration of this Order. 
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8. To further preserve storage in Lake Mendocino and support the development of the long term 
reliability study of Lake Mendocino SCWA shall develop a drought action plan.  At a minimum the 
plan shall include: 
 

a. A detailed schedule with planned completion dates for key events;  
b. A description of how diversions under Permits 12947A, 12949, 12950, and 16596 will not 

impact Lake Mendocino storage and a list of commitments to avoid impacts; 
c. An explanation of SCWA’s authority or other ability to impose mandatory water conservation 

measures and identification of the persons and entities subject to that authority; 
d. Identification of Russian River water users who are not subject to SCWA’s authority to 

impose mandatory water conservation measures; and 
e. Descriptions of coordination efforts with upper Russian River agricultural and municipal 

water users to determine water conservation goals (identified in percent reduction), 
implement immediate mandatory conservation measures, reduce water demand, identify 
other sources of water supply, and prevent the waste, unreasonable use, unreasonable 
method of use, or unreasonable method of diversion of water from the upper Russian River. 

 
The plan shall be submitted to the Deputy Director for approval within 21 days of the date of this 
amended Order and SCWA shall immediately implement the plan upon submittal.  SCWA shall 
provide monthly status updates, within 15 days of the end of each month, to the Deputy Director 
describing actions and efforts implemented and completed pursuant to the plan for the duration of 
this Order, and progress towards the identified water conservation goals. 
  

9. SCWA shall provide a written update to the Deputy Director by October 31, 2014, regarding activities 
and programs being implemented by SCWA and its water contractors to assess and reduce water 
loss, promote increased water use efficiency and conservation, and improve regional water supply 
reliability.  The written update shall include a report regarding the water budget for irrigation 
identifying the actual maximum applied water allowance (MAWA) achieved by each of SCWA’s 
contractors during January through June 2014. 

 
 
STATE WATER RESOURCES CONTROL BOARD 
 
 
ORIGINAL SIGNED BY: 
 
Barbara Evoy, Deputy Director 
Division of Water Rights 
 
 
Dated: MAR 7 2014 
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. SONOMA 
!i C 0 U N 'J' Y 

WATER 

Wl 
A G E N C Y 

August 13, 2014 

Barbara Evoy, Deputy Director of Water Rights 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 

CF/42-0.1 9-9 SWRCB ORDER APPROVING TEMPORARY 
URGENCY CHANGE IN PERMITS 12947A, 12949, 12950 & 

16596 FOR 2 014 (ID 5110) 

RE: Petition for Temporary Urgency Change- Permits 12947A, 12949, 
12950, and 16596 

Dear Ms. Evoy: 

Enclosed is a Petition for Temporary Urgency Change to modify the methodology for 
determination of water supply conditions for the Russian River as established by Decision 
1610 for Permits 12947A, 12949, 12950 and 16596. Accompanying the petition are the 
following: 

1) Attachment 1, Sonoma County Water Agency Temporary Urgency Change Petition 

2) Attachment 2, Supplement to the August 2014 Temporary Urgency Change Petition 

3) Environmental Information for Petitions 

4) Notice of Exemption 
5) California Department of Fish and Wildlife Review Fee Payment 
6) State Water Resources Control Board Petition Fee Payment 

The petition is being submitted due to severely low storage levels in Lake Mendocino due to 
persistent drought conditions. The Sonoma County Water Agency requests that the Division 
of Water Rights act expeditiously to approve the requested changes to conserve critical 
storage in Lake Mendocino. 

404 Aviation Boulevard - Santa Rosa, CA 95403-9019 • (707) 526-5370 - Fax (707) 544-6123 - www.sunumacountywater. org/ 



Barbara Evoy, Deputy Director of Water Rights 
State Water Resources Control Board 
Division of Water Rights 
August 13, 2014 
Page 2 of2 

I look forward to working with the State Water Resources Control Board and Division of 
Water Rights staff on this important conservation effort. 

Grant Davis 
General Manager 

c : Katy Lee - State Water Resources Control Board 
B. Coey, J. Fuller- National Marine Fisheries Service 
E. Larson - CA Department of Fish & Wildlife 
P. Jeane, D. Seymour, T. Schram, J. Martini Lamb, J. Jasperse - Sonoma County 
Water Agency 
S. Shupe, C. O'Donnell - Sonoma County Counsel 
A. Lilly - Bartkiewicz, Kronick & Shanahan 

RW T:\Clerical-Reception\Pinks\Week 8-11-14\TUCP _ Transmittal_Final_ 13aug2014.docx 



Please indicate County where 
your project is located here: 

I Sonoma I Mendo. I 

MAIL FORM AND ATTACHMENTS TO: 
State Water Resources Control Board 

DIVISION OF WATER RIGHTS 
P .0. Box 2000, Sacramento, CA 95812-2000 

Tel: (916) 341-5300 Fax: (916) 341-5400 
http://www.waterboards.ca.gov/waterrights 

PETITION FOR CHANGE 

Separate petitions are required for each water right. Mark all areas that apply to your proposed change(s). Incomplete 
forms may not be accepted. Location and area information must be provided on maps in accordance with established 

requirements. (Cal. Code Regs., tit. 23, § 715 et seq.) Provide attachments if necessary. 

D Point of Diversion 
Wat. Code, § 1701 D Point of Rediversion D Place of Use 

Cal. Code Regs., tit. 23, § 791(e) Wat. Code,§ 1701 D Purpose of Use 
Wat. Code, § 1701 

0 Distribution of Storage ~ Temporary Urgency 
Cal. Code Regs., tit. 23, § 791(e) Wat. Code,§ 1435 

D lnstream Flow Dedication D Waste Water 
Wat. Code,§ 1707 Wat. Code,§ 1211 

D Split 
Cal. Code Regs., tit. 23, § 836 D Terms or Conditions D Othe1 

Cal. Code Regs., tit. 23, § 791 (e) ..__ ___________ __, 

Application .... I __ 12_9_19_A _ _, Permit I 12947A License I.__ ___ __. Statement I.__ ___ __, 
I (we) hereby petition for change(s) noted above and described as follows: 

Point of Diversion or Rediversion - Provide source name and identify points using both Public Land Survey System descriptions 
to Y.-Y. level and California Coordinate System (NAO 83). 
Present: 

Proposed: 

Place of Use - Identify area using Public Land Survey System descriptions to%-% level; for irrigation, list number of acres irrigated. 
Present: 

Proposed: 

Purpose of Use 
Present: ..------------------------------------------. 

Proposed: 

Split 
Provide the names, addresses, and phone numbers for all proposed water right holders. 

In addition, provide a separate sheet with a table describing how the water right will be split between the water right 
holders: for each party list amount by direct diversion and/or storage, season of diversion, maximum annual amount, 
maximum diversion to offstream storage, point(s) of diversion, place(s) of use, and purpose(s) of use. Maps showing the 
point(s) of diversion and place of use for each party should be provided. 

Distribution of Storage 
Present: 

Proposed: 



Temporary Urgency 
This temporary urgency change will be effective from August 15, 2014 to February 10, 2015 

Include an attachment that describes the urgent need that is the basis of the temporary urgency change and whether the 
change will result in injury to any lawful user of water or have unreasonable effects on fish, wildlife or instream uses. 

lnstream Flow Dedication - Provide source name and identify points using both Public Land Survey System descriptions to Y.-Y. 
level and California Coordinate System (NAO 83). 
Upstream Location: r---- --------- ---- ----- ----- --- ------. 

Downstream Location:t----- - - - ----------------------- -------1 

cubic feet per second or D gallons per day: 
Jul Aug Sep Oct Nov 

List the quantities dedicated to instream flow in either: D 
Jan Feb Mar Apr May Jun Dec 

I I I I I I I I I I I 
Will the dedicated flow be diverted for consumptive use at a downstream location? Q Yes Q No 
If yes, provide the source name, location coordinates, and the quantities of flow that will be diverted from the stream. 

Waste Water 
If applicable, provide the reduction in amount of treated waste water discharged in cubic feet per second. 

Will this change involve water provided by a water service contract which prohibits 
your exclusive right to this treated waste water? 

Will any legal user of the treated waste water discharged be affected? Q Yes Q No 

Q Yes Q No 

General Information - For all Petitions, provide the following information, if applicable to your proposed change(s) . 

Will any current Point of Diversion, Point of Storage, or Place of Use be abandoned? Q Yes @ No 

I (we) have access to the proposed point of diversion or control the proposed place of use by virtue of: 
D ownership D lease D verbal agreement D written agreement 

If by lease or agreement, state name and address of person(s) from whom access has been obtained. 

Give name and address of any person(s) taking water from the stream between the present point of diversion or 
rediversion and the proposed point of diversion or rediversion, as well as any other person(s) known to you who may be 
affected by the proposed change. 

All Right Holders Must Sign This Form: I (we) declare under penalty of perjury that this change does not involve an 
increase in the mount of the appropriation or the season of diversion, and that the above is true and correct to the best of 
my (our) kn dge and belief. Dated I € - 1:) - j '(- I at I Santa Rosa, CA I· 

Right Holder or Authorized Agent Signature 

NOTE: All petitions must be accompanied by: 
(1) the form Environmental Information for Petitions, including required attachments, available at: 

http://www.waterboards.ca.gov/waterrights/publications_forms/forms/docs/pet_info.pdf 
(2) Division of Water Rights fee, per the Water Rights Fee Schedule, available at: 

http://www.waterboards.ca.gov/waterrights/water_issues/programs/fees/ 
(3) Department of Fish and Wildlife fee of $850 (Pub. Resources Code,§ 10005) 



Please indicate County where 
your project is located here: 

Sonoma I Mendo. 

MAIL FORM AND ATTACHMENTS TO: 
State Water Resources Control Board 

DIVISION OF WATER RIGHTS 
P.O. Box 2000, Sacramento, CA 95812-2000 

Tel: (916) 341-5300 Fax: (916) 341-5400 
http://www.waterboards.ca.gov/waterrights 

PETITION FOR CHANGE 

Separate petitions are required for each water right. Mark all areas that apply to your proposed change(s). Incomplete 
forms may not be accepted. Location and area information must be provided on maps in accordance with established 

requirements. (Cal. Code Regs., tit. 23, § 715 et seq.) Provide attachments if necessary. 

D Point of Diversion 
Wat. Code, § 1701 D Point of Rediversion D Place of Use 

Cal. Code Regs., tit. 23, § 791 (e) Wat. Code,§ 1701 D Purpose of Use 
Wat. Code, § 1701 

D Distribution of Storage ~ Temporary Urgency 
Cal. Code Regs., tit. 23, § 791 (e) · Wat. Code,§ 1435 D lnstream Flow Dedication D Waste Water 

Wat. Code, § 1707 Wat. Code, § 1211 

D
Split 
Cal. Code Regs., tit. 23, § 836 D Cal. Code Regs., tit. 23, § 791 (e) 

Terms or Conditions D Other I 
'--~~~~~~~~~~~--' 

Application .... 1 __ 1_57_3_6 _ _, Permit .... 1 __ 1_29_4_9 _ ..... I Licensej .... ____ ..... Statement 

I (we) hereby petition for change(s) noted above and described as follows: 

Point of Diversion or Rediversion - Provide source name and identify points using both Public Land Survey System descriptions 
to%-% level and California Coordinate System (NAO 83). 
Present: 

Proposed: 

Place of Use - Identify area using Public Land Survey System descriptions to%-% level; for irrigation, list number of acres irrigated. 
Present: 

Proposed: 

Purpose of Use 
Present: ..-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--. 

Proposed: 

Split 
Provide the names, addresses, and phone numbers for all proposed water right holders. 

In addition, provide a separate sheet with a table describing how the water right will be split between the water right 
holders: for each party list amount by direct diversion and/or storage, season of diversion, maximum annual amount, 
maximum diversion to offstream storage, point(s) of diversion, place(s) of use, and purpose(s) of use. Maps showing the 
point(s) of diversion and place of use for each party should be provided. 

Distribution of Storage 
Present: 

Proposed: 



Temporary Urgency 
This temporary urgency change will be effective from .... I ___ A_ug_u_st_1_s_. 2_0_1_4 __ _. to February 10, 2015 

Include an attachment that describes the urgent need that is the basis of the temporary urgency change and whether the 
change will result in injury to any lawful user of water or have unreasonable effects on fish, wildlife or instream uses. 

lnstream Flow Dedication - Provide source name and identify points using both Public Land Survey System descriptions to%-% 
level and California Coordinate System (NAO 83). 
Upstream Location: 

Downstream Location:t---------- - --------------------------1 

cubic feet per second or D gallons per day: 
Jul Aug Sep Oct Nov 

List the quantities dedicated to instream flow in either: D 
Jan Feb Mar Apr May Jun Dec 

I I I I I 
Will the dedicated flow be diverted for consumptive use at a downstream location? Q Yes Q No 
If yes, provide the source name, location coordinates, and the quantities of flow that will be diverted from the stream. 

Waste Water 
If applicable, provide the reduction in amount of treated waste water discharged in cubic feet per second. 

Will this change involve water provided by a water service contract which prohibits 
your exclusive right to this treated waste water? 

Will any legal user of the treated waste water discharged be affected? Q Yes Q No 

Q Yes Q No 

General Information - For all Petitions, provide the following information, if applicable to your proposed change(s). 

Will any current Point of Diversion, Point of Storage, or Place of Use be abandoned? Q Yes 0 No 

I (we) have access to the pr~sed point of diversion or control the proposed place of use by virtue of: 
D ownership LJ lease D verbal agreement D written agreement 

If by lease or agreement, state name and address of person(s) from whom access has been obtained. 

Give name and address of any person(s) taking water from the stream between the present point of diversion or 
rediversion and the proposed point of diversion or rediversion, as well as any other person(s) known to you who may be 
affected by the proposed change. 

All Water Right Holders Must Sign This Form: I (we) declare under penalty of perjury that this change does not involve 
amount of the appropriation or the season of diversion, and that the above is true and correct to the best 

le ge and belief. Dated I g - \3 ~\t I atl Santa Rosa, CA I · 

Water Right Holder or Authorized Agent Signature 

NOTE: All petitions must be accompanied by: 
(1) the form Environmental Information for Petitions, available at: 

http://www.waterboards.ca.gov/waterrights/publications_forms/forms/docs/pet_info.pdf 
(2) applicable fees, per the Water Rights Fee Schedule, available at: 

http://www.waterboards.ca.gov/waterrights/water issues/proarams/fees/ 



Please indicate County where 
your project is located here: 

Sonoma I Mendo. 

MAIL FORM AND ATTACHMENTS TO: 
State Water Resources Control Board 

DIVISION OF WATER RIGHTS 
P.O. Box 2000, Sacramento, CA 95812-2000 

Tel: (916) 341-5300 Fax: (916) 341-5400 
http://www.waterboards.ca.gov/waterrights 

PETITION FOR CHANGE 

Separate petitions are required for each water right. Mark all areas that apply to your proposed change(s). Incomplete 
forms may not be accepted. Location and area information must be provided on maps in accordance with established 

requirements. (Cal. Code Regs., tit. 23, § 715 et seq.) Provide attachments if necessary. 

D Point of Diversion 
Wat. Code, § 1701 D Point of Rediversion D Place of Use 

Cal. Code Regs., tit. 23, § 791 (e) Wat. Code, § 1701 D Purpose of Use 
Wat. Code, § 1701 

D Distribution of Storage 'X1 Temporary Urgency 
Cal. Code Regs., tit. 23, § 791(e) ~ Wat. Code,§ 1435 D lnstream Flow Dedication D Waste Water 

Wat. Code, § 1707 Wat. Code, § 1211 

D Split 
Cal. Code Regs., tit. 23, § 836 D Cal. Code Regs., tit. 23, § 791(e) 

Terms or Conditions D Otherl 

...._~~~~~~~~~~~~ 

Application ._I __ 1_57_3_7 _ _, Permit ._I __ 12_95_0 _ __.I License ._I ___ ___. Statement ... I ____ _. 
I (we) hereby petition for change(s) noted above and described as follows: 

Point of Diversion or Rediversion - Provide source name and identify points using both Public Land Survey System descriptions 
to Y.-Y. level and California Coordinate System (NAO 83). 
Present: 

Proposed: 

Place of Use - Identify area using Public Land Survey System descriptions to Y.-Y. level; for irrigation, list number of acres irrigated. 
Present: 

Proposed: 

Purpose of Use 
Present: ...-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---, 

Proposed: 

Split 
Provide the names, addresses, and phone numbers for all proposed water right holders. 

In addition, provide a separate sheet with a table describing how the water right will be split between the water right 
holders: for each party list amount by direct diversion and/or storage, season of diversion, maximum annual amount, 
maximum diversion to offstream storage, point(s) of diversion, place(s) of use, and purpose(s) of use. Maps showing the 
point(s) of diversion and place of use for each party should be provided. 

Distribution of Storage 
Present: 

Proposed: 



Temporary Urgency 
This temporary urgency change will be effective from .... I ___ A_ug_u_s_t 1_5_. _20_1_4 __ _. to February 10, 2015 

Include an attachment t~at describes the urgent need that is the basis of the temporary urgency change and whether the 
change will result in injury to any lawful user of water or have unreasonable effects on fish, wildlife or instream uses. 

lnstream Flow Dedication - Provide source name and identify points using both Public Land Survey System descriptions to Y..-Y.. 
level and California Coordinate System (NAO 83). 
Upstream Location: r-------------------------------------. 

Downstream Location: 

List the quantities dedicated to instream flow in either: D 
Jan Feb Mar Apr May Jun 

cubic feet per second or D gallons per day: 
Jul Aug Sep Oct Nov Dec 

I I I I I 
Will the dedicated flow be diverted for consumptive use at a downstream location? 0 Yes Q No 
If yes, provide the source name, location coordinates, and the quantities of flow that will be diverted from the stream. 

Waste Water 
If applicable, provide the reduction in amount of treated waste water discharged in cubic feet per second. 

Will this change involve water provided by a water service contract which prohibits 
your exclusive right to this treated waste water? 

Will any legal user of the treated waste water discharged be affected? Q Yes Q No 

Q Yes Q No 

General Information - For all Petitions, provide the following information, if applicable to your proposed change(s). 

Will any current Point of Diversion, Point of Storage, or Place of Use be abandoned? O Yes 0 No 

I (we) have access to the pr'2.E.,Osed point of diversion or control the proposed place of use by virtue of: 
D ownership LJ lease D verbal agreement D written agreement 

If by lease or agreement, state name and address of person(s) from whom access has been obtained. 

Give name and address of any person(s) taking water from the stream between the present point of diversion or 
rediversion and the proposed point of diversion or rediversion, as well as any other person(s) known to you who may be 
affected by the proposed change. 

All Water Right Holders Must Sign This Form: I (we) declare under penalty of perjury that this change does not involve 
amount of the appropriation or the season of diversion, and that the above is true and correct to the best 

ledge and belief. Dated I 8 --\ 3 .- l lf I at I Santa Rosa, CA I . 

Water Right Holder or Authorized Agent Signature 

NOTE: All petitions must be accompanied by: 
(1) the form Environmental Information for Petitions, available at: 

http:l/www.waterboards.ca.gov/waterrights/publications_forms/forms/docs/pet_info.pdf 
(2) applicable fees, per the Water Rights Fee Schedule, available at: 

http:l/www.waterboards.ca.aov/waterriahts/water issues/programs/fees/ 



Please indicate County where 
your project is located here: 

Sonoma I Mendo. 

MAIL FORM AND ATTACHMENTS TO: 
State Water Resources Control Board 

DIVISION OF WATER RIGHTS 
P.O. Box 2000, Sacramento, CA 95812-2000 

Tel: (916) 341-5300 Fax: (916) 341-5400 
http://www.waterboards.ca.gov/waterrights 

PETITION FOR CHANGE 

Separate petitions are required for each water right. Mark all areas that apply to your proposed change(s). Incomplete 
forms may not be accepted. Location and area information must be provided on maps in accordance with established 

requirements. (Cal. Code Regs., tit. 23, § 715 et seq.) Provide attachments if necessary. 

D Point of Diversion 
Wat. Code, § 1701 D Point of Rediversion D Place of Use 

Cal. Code Regs., tit. 23, § 791 (e) Wat. Code, § 1701 D Purpose of Use 
Wat. Code, § 1701 

D Distribution of Storage IVI Temporary Urgency 
Cal. Code Regs., tit. 23, § 791 (e) L6I Wat. Code,§ 1435 D lnstream Flow Dedication D Waste Water 

Wat. Code,§ 1707 Wat. Code,§ 1211 

D 
Split 
Cal. Code Regs., tit. 23, § 836 D Cal. Code Regs., tit. 23, § 791(e) 

Terms or Conditions D Other I 
...._ ___________ __, 

Application l.___19_3_5_1 _ __, Permit ..... I __ 16_5_96 _ __.I License I.__ ___ __. Statement! ..... ----~ 
I (we) hereby petition for change(s) noted above and described as follows: 

Point of Diversion or Rediversion - Provide source name and identify points using both Public Land Survey System descriptions 
to%-% level and California Coordinate System (NAO 83). 
Present: 

Proposed: 

Place of Use - Identify area using Public Land Survey System descriptions to%-% level; for irrigation, list number of acres irrigated. 
Present: 

Proposed: 

Purpose of Use 
Present: ..----------------------------------------. 

Proposed: 

Split 
Provide the names, addresses, and phone numbers for all proposed water right holders. 

In addition, provide a separate sheet with a table describing how the water right will be split between the water right 
holders: for each party list amount by direct diversion and/or storage, season of diversion, maximum annual amount, 
maximum diversion to offstream storage, point(s) of diversion, place(s) of use, and purpose(s) of use. Maps showing the 
point(s) of diversion and place of use for each party should be provided. 

Distribution of Storage 
Present: 

Proposed: 



Temporary Urgency 
This temporary urgency change will be effective from August 15, 2014 ..._ ________ ___, to February 10, 2015 

Include an attachment that describes the urgent need that is the basis of the temporary urgency change and whether the 
change will result in injury to any lawful user of water or have unreasonable effects on fish, wildlife or instream uses. 

lnstream Flow Dedication - Provide source name and identify points using both Public Land Survey System descriptions to%-% 
level and California Coordinate System (NAO 83). 
Upstream Location: r----------------- ------------- ------. 

Downstream Location:t------------------------------------1 

cubic feet per second or D gallons per day: 
Jul Aug Sep Oct Nov 

List the quantities dedicated to instream flow in either: D 
Jan Feb Mar Apr May Jun Dec 

I I I I I 
Will the dedicated flow be diverted for consumptive use at a downstream location? 0 Yes Q No 
If yes, provide the source name, location coordinates, and the quantities of flow that will be diverted from the stream. 

Waste Water 
If applicable, provide the reduction in amount of treated waste water discharged in cubic feet per second. 

Will this change involve water provided by a water service contract which prohibits 
your exclusive right to this treated waste water? 

Will any legal user of the treated waste water discharged be affected? 0 Yes Q No 

0 Yes Q No 

General Information - For all Petitions, provide the following information, if applicable to your proposed change(s). 

Will any current Point of Diversion, Point of Storage, or Place of Use be abandoned? Q Yes 0 No 

I (we) have access to the pr~sed point of diversion or control the proposed place of use by virtue of: 
D ownership LJ lease D verbal agreement D written agreement 

If by lease or agreement, state name and address of person(s) from whom access has been obtained. 

Give name and address of any person(s) taking water from the stream between the present point of diversion or 
rediversion and the proposed point of diversion or rediversion, as well as any other person(s) known to you who may be 
affected by the proposed change. 

All Water Right Holders Must Sign This Form: I (we) declare under penalty of perjury that this change does not involve 
an increase in th amount of the appropriation or the season of diversion, and that the above is true and correct to the best 
of my (our) k edge and belief. Dated I ~~ 1.) --if I at I Santa Rosa, CA I · 

Water Right Holder or Authorized Agent Signature 

NOTE: All petitions must be accompanied by: 
(1) the form Environmental Information for Petitions, available at: 

http://www.waterboards.ca.gov/waterrights/publications_forms/forms/docs/pet_info.pdf 
(2) applicable fees, per the Water Rights Fee Schedule, available at: 

http://www.waterboards.ca.aov/waterrights/water issues/programs/fees/ 



 

 
 

  
 

 
 

 
 

   
  

   
  

    
 

  
 
 

   
 

 
 

 
  

 
 

  
 

 
    

 
  

              
    

    
  

    
 
      

  
   

    
  

     
 
  

  

 

Attachment 1 

August 2014
 

Attachment 1 to Sonoma County Water Agency 

Temporary Urgency Change Petition
 

Background 

As discussed in section 5.0 of the Supplement to the August 2014 Temporary Urgency Change 
Petition, under the normal operating protocols the Sonoma County Water Agency (Water 
Agency) releases water from storage in Lake Mendocino to support demands and to maintain 
minimum instream flows for the Upper Russian River down to its confluence with Dry Creek. 
Because of these operating protocols, mandatory reductions in diversions of water from the 
Upper Russian River would be complementary to the changes in minimum instream flow 
requirements that are requested in the Water Agency’s Temporary Urgency Change Petition 
(TUCP).  As shown in Figure 5 to that Supplement, 20 percent reductions in diversions from the 
Upper Russian River during August through October, compared to 2013 diversions during those 
months, would result in December 1 Lake Mendocino storage being approximately 5,000 acre-
feet higher than the level that would occur without such reductions in diversions. 

Mendocino District TUCP 

For this reason, the Water Agency is coordinating the filing of its TUCP with the filing of a 
separate TUCP by the Mendocino County Russian River Flood Control and Water Conservation 
Improvement District (Mendocino District) for its water right Permit 12947B (Application 
12919B).  The Water Agency has asked that the Mendocino District’s TUCP ask the State Water 
Board to add the following terms to Permit 12947B during the term of the order on the 
Mendocino District’s TUCP: 

1. Provisions for Real Time Forecasts of Diversions. 

District is currently implementing real time metering of customer diversions.  Although the 
District currently does not have the ability to forecast all diversions by its customers in real time, the 
District shall work with its customers to develop a real-time forecasting plan that will assist SCWA in 
managing releases of water from Lake Mendocino storage to meet minimum instream flow 
requirements with as small of an operational buffer as possible while the SWRCB’s orders on the 
District’s and SCWA’s TUCP’s are in effect. 

To develop this plan, the District shall hold a meeting of all of its customers within 7 days after 
the date of the SWRCB’s approval of the District’s TUCP, and using the input from its customers that 
the District receives during this meeting, the District shall prepare a plan for providing real time one-
day and three-day forward forecasts of its customers’ diversions to SCWA. The goal of this plan 
shall be to provide these forecasts of all diversions from the Russian River or its underflow by District 
customers with at least three-fourths of the total amount of water that is subject to District contracts. 

The District shall file this plan with the SWRCB, and submit a copy of this plan to SCWA, within 
14 days of the date of the SWRCB’s approval of the District’s TUCP.  The District shall begin to 
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Attachment 1 

implement this plan immediately after the District files it with the SWRCB. The District shall 
continue to implement this plan while the SWRCB’s order on the District’s TUCP is in effect. 

2.	 Plan for Reductions in Diversions. 

District has currently imposed a mandatory 25% reduction in contract deliveries. While the 
majority of the District’s customers have supplemental sources of supply, in 2014 the majority of 
those customers have had those supplies curtailed by the State Water Resources Control Board, 
so the 25% mandatory conservation has resulted in corresponding amounts of actual demand 
reduction.  A chart depicting demand reductions achieved to date is attached as Exhibit A. 
[Note: Exhibit A was included in the District’s August 7, 2014 TUCP.] 

•	 District shall hold a meeting of its customers within 7 days after the date of the SWRCB’s 
order approving the District’s TUCP, and, during that meeting and through written 
correspondence, provide its customers with information about the drought emergency and the 
District’s TUCP, and request sufficient reductions in its customers’ diversions to achieve at 
least 20% reductions in their diversions (using the baseline defined in term U) while the 
SWRCB’s order on the District’s TUCP is in effect. 

•	 District shall implement the requirements imposed by SWRCB Standard Permit Term U in 
accordance with a Water Demand Reduction Plan that the District will prepare and file with 
the Deputy Director for Water Rights within 14 days after the SWRCB’s order approving the 
District’s TUCP, for review and approval by the Deputy Director. The Plan shall be designed 
to ensure that all parties that beneficially use water diverted or stored under the District’s 
water-right Permit 12947B will implement actions to meet reductions in all of their diversions 
of at least 20% of their baseline water demands (as defined in Term U).. 

3.	 Long-Term Drought Contingency Plan. 

•	 District shall develop a long-term drought contingency plan in cooperation with Sonoma 
County Water Agency.  This plan will contain the following provisions: (a) protocols for real-
time one-day and three-day advance forecasts of total diversions by all District customers 
under all bases of right, to facilitate SCWA’s operations with releases of Lake Mendocino 
stored water with minimal operational buffers; (b) protocols for achieving reductions in the 
total diversions by each District contractor during future droughts; and (c) annual reporting to 
the SWRCB of the total monthly amounts water diverted by each District contractor, with 
allocations of each of these amounts to water diverted under the customer’s contract with 
the District and water diverted under the contractor’s own rights (with the report for each 
year to be filed by June 30 of the following year).  The District shall file this plan with the 
SWRCB within six months after the date of the SWRCB’s order approving the District’s 
TUCP. [Note: The District’s August 7, 2014 TUCP does not contain the language that 
appears in bold italics above.  SCWA requests that the SWRCB’s order on the District’s 
TUCP include this language.] 

4.	 Standard Permit Term U. 

The temporary change(s) authorized by this Order are not effective unless right holder is 
operating in accordance with a Water Demand Reduction Plan (Plan) satisfactory to the Deputy 
Director for Water Rights. The Plan shall be designed to ensure that all parties that beneficially 
use water diverted and/or stored under this right implement actions to meet a water demand 
reduction of a minimum of 20% of the baseline water demand. The Plan shall define baseline 
water demand as appropriate for the right holder’s situation based on considerations such as 
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Attachment 1 

weather, economy, wholesale supplier allocations or other relevant information. For the purpose 
of compliance with this term, if the Plan does not define baseline water demand, it is assumed to 
be the average water demand for Use during 2013. 

The Plan shall include, at a minimum, the following components: 

1. All parties that beneficially use water diverted and/or stored under this right and/or parties 
otherwise subject to the temporary change(s) authorized by this Order; 

2. Baseline water demand for all parties included in (1) above; 

3. Existing actions and additional actions planned by each party included in (1) above to reduce 
water use in order to meet the water demand reduction required by this term, including a 
description of how such actions can be expected to meet the demand reduction. The Plan shall 
also identify additional actions to be implemented, in the event that the right holder does not 
attain the amount of water use demand reduction relative to baseline water demand.; 

For right holders with municipal or domestic use: Additional actions to be considered include, at 
a minimum, those recommended in any applicable Governor’s Drought Proclamation as 
applicable to the right holders operations, and determine if implementation of such action(s) may 
increase conservation of their water supply. If so, the right holder will either implement the 
recommendation(s) or provide documentation as to why such action is not reasonable for the right 
holders’ situation. Actions to evaluate include, but are not limited to, 1) Avoid using water to 
clean sidewalks, driveways, parking lots and other hardscapes; 2) Turn off fountains and other 
decorative water features unless recycled or grey water is used for those water features, 3) Limit 
vehicle washing at home by patronizing local carwashes that use recycled water; 4) Limit outdoor 
watering of lawns and landscaping to no more than two times a week; 5) Recreational facilities, 
such as city parks and golf courses, and large institutional complexes, such as schools, business 
parks and campuses, should immediately implement water reduction plans to reduce the use of 
potable water for outdoor irrigation; 6) Commercial establishments such as hotel and restaurants 
should take steps to reduce water usage and increase public awareness of the drought through 
measures such as offering drinking water only upon request and providing customers with options 
to avoid daily washing of towels or sheets; 7) Professional sports facilities, such as basketball 
arenas, football, soccer, and baseball stadiums, and hockey rinks should reduce water usage and 
increase public awareness of the drought by reducing the use of potable water for outdoor 
irrigation and encouraging conservation by spectators.; 

For right holders with irrigation use for commercial agriculture: Additional actions to be 
considered include, but are not limited to, those associated with on farm conservation, such as 
irrigation scheduling, tailwater recovery systems, and irrigation system improvements, and 
irrigation district system improvements, such as canal lining, canal structure improvements, and 
remote measurement, monitoring and control. Right holder shall determine if implementation of 
such action(s) may increase conservation of water supply. The right holder will either implement 
action(s) or provide documentation as to why such action is not reasonable for the right holders’ 
situation. 

4. For parties included in (1) above over which the right holder has the authority or other ability 
to impose the listed water demand reduction actions, a list of such parties and a description of 
such authority or other ability over each party; 
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5. For parties included in (1) above over which the right holder does not have the authority or 
other ability to impose the listed water demand reduction actions, a list of such parties, a 
description of the efforts of the right holder to coordinate with each of the listed parties to ensure 
that each party take appropriate action to reduce water demand, and a description of such actions 
for each party; 

6. A detailed schedule with planned completion dates for key events. Right holder shall submit to 
the Deputy Director for Water Rights a written report within 15 days of the end of each month 
(monthly status update) that provides a summary of compliance with this term. The monthly 
status update shall, at a minimum, include a description of the right holder’s actions to date to 
comply with the requirements of this term and the results of such actions, including but not 
limited to the amount of water demand reduction relative to baseline water demand. The data 
submitted for the amount of water demand reduction shall include both monthly and aggregate 
annual to date information and shall be compared to baseline water demand. When the monthly 
status update reflects that the right holder is not achieving the minimum water demand reduction 
of this term, the right holder shall also include additional actions the right holder has adopted 
and/or implemented to meet the demand reduction and identify the date when such additional 
actions will be fully implemented as part of the monthly status update.  

Failure to achieve demand reduction may result in modification of this Order to limit the extent of 
the approved action, at the discretion of the Deputy Director for Water Rights. 

State Water Board Order Directing Reductions in Diversions Under 10,000 af/yr Sonoma 
County Reservation 

In its Order WR 74-30, the State Water Board added the following term to the Water Agency’s 
water right Permit 12947A: 

Permittee (Permit 12947A) shall release water from storage as required to 
meet the demands of junior appropriators not to exceed 10,000 acre-feet per 
annum, in Russian River Valley in Sonoma County, except to the extent that 
retention of stored water is necessary to insure satisfaction of the minimum 
streamflows required by this permit. 

(Order WR 74-30, p. 13, ¶ 18.)  This term now is Term 23 of Permit 12947A. 

Order WR 74-30 stated that rights to the beneficial use of Coyote Valley Dam Project water 
under this 10,000 af/yr Sonoma County reservation could be obtained by the water users filing 
with the State Water Board applications to appropriate water.  (Order WR 74-30, p. 4, ¶ 4.) 
Many such water users have filed such applications, and the State Water Board has issued 
permits and licenses on these applications.  Rights to divert and use water under this reservation 
therefore now are administered by the State Water Board, and the Water Agency has no authority 
to direct these water users to reduce their diversions. 

Because of the hydrological conditions described in the Supplement to the Water Agency’s 
TUCP, reductions in diversions under this reservation, as provided for in Term 23, now are 
necessary so that water may be retained in storage in Lake Mendocino to insure satisfaction of 
the minimum streamflow requirements in Permit 12947A.  The Water Agency therefore requests 
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that the State Water Board consider taking actions to cause holders of water right permits and 
licenses that were issued under the 10,000 af/yr Sonoma County reservation to reduce their 
diversions by 20 percent (compared to 2013 diversions during the corresponding months) during 
the term of the State Water Board’s order on the Water Agency’s TUCP. 
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August 2014 

Sonoma County Water Agency 

Supplement to the August 2014 Temporary Urgency Change Petition 

1.0 BACKGROUND 

The Sonoma County Water Agency (Water Agency) controls and coordinates water supply 
releases from Lake Mendocino and Lake Sonoma to implement the minimum instream flow 
requirements in water rights Decision 1610, which the State Water Resources Control Board 
(State Water Board) adopted on April 17, 1986. Decision 1610 specifies minimum flow 
requirements for the Upper Russian River, Dry Creek and the Lower Russian River.  These 
minimum flow requirements vary based on water supply conditions, which are also specified in 
Decision 1610. Term 20 of the Water Agency’s water-right Permit 12947A (Application 12919A) 
contains the Decision 1610 requirements for the Upper Russian River and Lower Russian River.  
Term 17 of the Water Agency’s water-right Permit 12949 (Application 15736) and term 17 of the 
Water Agency’s water-right Permit 12950 (Application 15737) contain the Decision 1610 
requirements for the Lower Russian River.  Term 13 of the Water Agency’s water-right Permit 
16596 (Application 19351) contains the Decision 1610 requirements for Dry Creek and the 
Lower Russian River. 

The Water Agency’s operations are also subject to the Russian River Biological Opinion issued 
by the National Marine Fisheries Service on September 24, 2008. 

1.1 Minimum Flow Requirements 

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 Dry Spring 1 and 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 
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Electric Company) and Lake Mendocino on May 31 is unusually low. 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 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. 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 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. 

From Dry Creek to the Pacific Ocean, 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. 

Figure 1 shows all of the required minimum instream flows specified in Decision 1610 by river 
reach, gaging stations used to monitor compliance, and criteria for the various water supply 
conditions. 

1.2 Water Supply Conditions 

There are three main water supply conditions that are defined in Decision 1610, which set the 
minimum instream flow requirements based on the hydrologic conditions for the Russian River 
system.  These water supply conditions are determined based on criteria for the calculated 
cumulative inflow into Lake Pillsbury from October 1 to the first day of each month from January 
to June.  Decision 1610 defines cumulative inflow for Lake Pillsbury as the algebraic sum of 
releases from Lake Pillsbury, change in storage and lake evaporation. 

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. 
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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; 

•	 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. 

Normal water supply conditions exist whenever a Dry or Critical water supply condition is not 
present. As indicated above, Decision 1610 further specifies three variations of the Normal 
water supply condition based on the 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. This provision of Decision 
1610 does not provide for any changes in the required minimum instream flows in Dry Creek or 
the Lower Russian River (the Russian River between its confluence with Dry Creek and the 
Pacific Ocean).  A summary of the required minimum flows in the Russian River for Normal, 
Normal — Dry Spring 1 and Normal — Dry Spring 2 water supply conditions is provided here:   

1.	 Normal: When the combined water in storage in Lake Pillsbury and Lake Mendocino on 
May 31 of any year exceeds 150,000 acre-feet or 90 percent of the estimated water 
supply storage capacity of the reservoirs, whichever is less: 

From June 1 through August 31	 185 cfs 

From September 1 through March 31 150 cfs 

From April 1 through May 31	 185 cfs 

2.	 Normal-Dry Spring 1: When the combined water in storage in Lake Pillsbury and Lake 
Mendocino on May 31 of any year is between 150,000 acre-feet or 90 percent of the 
estimated water supply storage capacity of the reservoirs, which ever is less, and 
130,000 acre-feet or 80 percent or the estimated water supply storage capacity of the 
reservoirs, whichever is less: 

From June 1 through March 31	 150 cfs 

From April 1 through May 31	 185 cfs 

If from October 1 through 
December 31, storage in Lake 
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Mendocino is less than 
30,000 acre-feet 75 cfs 

3.	 Normal-Dry Spring 2: When the combined water in storage in Lake Pillsbury and Lake 
Mendocino on May 31 of any year is less than 130,000 acre-feet or 80 percent of the 
estimated water supply storage capacity of the reservoirs, which ever is less: 

From June 1 through December 31 75 cfs 

From January 1 through March 31 150 cfs 

From April 1 through May 31 185 cfs 

2.0  CURRENT WATER SUPPLY CONDITIONS 

On December 18, 2013, the Water Agency filed a Temporary Urgency Change Petition 
(December 2013 TUCP) with the State Water Board, requesting changes to the minimum 
instream flow requirements in Permit 12947A (Application 12919A). The State Water Board 
Division of Water Rights issued an order approving the December 2013 TUCP on December 31, 
2013 (Order).  The December 2013 TUCP requested that the minimum instream flow 
requirements for the Upper Russian River be established using an index based on water 
storage in Lake Mendocino rather than using cumulative inflow into Lake Pillsbury (per Decision 
1610) for 180 days, starting on January 1, 2014.  The request was a result of the very dry 
hydrologic conditions in the watershed that had led to unseasonably low Lake Mendocino water 
supply levels. The approved changes in the Order resulted in preserving approximately 5,000 
acre-feet of storage in Lake Mendocino. This was in addition to the approximately 8,000 acre-
feet of Lake Mendocino storage that was preserved with the modifications to minimum instream 
flow requirements that were approved by the State Water Board in its order granting the TUCP 
the Water Agency filed in April 2013 to address the rapidly declining Lake Mendocino storage 
levels that were occurring then.  

The December 2013 TUCP Order expired on June 29. The current minimum instream flow 
requirements for the Upper and Lower Russian River, which have been unchanged since June 
1, are those for Dry conditions. Under these conditions, the required minimum instream flows 
are 75 cfs for the Upper Russian and 85 cfs for the Lower Russian. Unless the SWRCB issues 
an order changing these requirements, they will continue to be in effect through December 31. 

2.1 Lake Mendocino 

On August 12, 2014, the storage level in Lake Mendocino was 36,052 acre-feet. This storage 
level is 32 percent of the available summer water supply pool.  Since its completion in 1958, this 
is the lowest level in Lake Mendocino on this date, except for August 12, 1977, when reservoir 
storage was 21,982 acre-feet. The current low storage level is the result of a severe drought 
that began in the region in January 2013. 

Analyses recently prepared by Water Agency engineering staff indicate that, unless there are 
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significant storm events before November 1, Lake Mendocino storage is expected to decline to 
approximately 20,000 acre-feet by November 1. This decline will result from the releases of 
stored water that will be necessary to meet both downstream water demands on, and the 
current minimum instream flow requirement for, the Upper Russian River.  The projected 
storage analysis was completed using the Water Agency’s Russian River Water System Model 
with the following assumptions: (1) the current Upper Russian River minimum instream flow 
requirement of 75 cfs; (2) 2013 hydrology; (3) 2013 Upper Russian River observed reach 
losses; and (4) Potter Valley Project operations based on the 2004 amended license issued by 
the Federal Energy Regulatory Commission. Figure 2 shows the Lake Mendocino storage 
levels that have occurred so far during 2014 and the projected storage levels for the remainder 
of 2014 if minimum instream flow requirements are unchanged. 

The extremely low projected storage level in Lake Mendocino could: (a) severely impact 
Russian River salmonid species that are listed as threatened species under the Federal 
Endangered Species Act (ESA), (b) create more serious water-supply impacts in Mendocino 
County and the Alexander Valley in Sonoma County, and (c) further harm Lake Mendocino and 
Russian River recreation. 

2.2 Lake Sonoma 

On August 12, 2014 the water supply storage level in Lake Sonoma was 159,781 acre-feet, 
which is 65 percent of the available water conservation pool. Lake Sonoma storage levels have 
not dropped to this low of a level since March 1991. Based on the analysis with the Water 
Agency’s Russian River Water System Model, storage levels in Lake Sonoma are projected to 
decline to approximately 145,000 acre-feet by November 1, with the assumption of a recurrence 
of 2013 hydrology, which had no significant storm events before that date. While the Lake 
Sonoma storage levels are reaching a 25-year low, there is still a substantial water supply 
volume in Lake Sonoma. Consequently, the Water Agency does not believe that storage levels 
in Lake Sonoma are a significant concern at this time. 

2.3 River System Operational Constraints 

As further discussed in Section 3.0 below, along with requesting changes to minimum instream 
flow requirements for the Upper Russian River, the Water Agency is also requesting changes to 
the minimum instream flow requirements for the Lower Russian River. These changes are 
necessary because implementation of the lower minimum instream flow requirements that are 
being requested for the Upper Russian River, which are necessary to preserve Lake Mendocino 
storage, will result in the Upper Russian River providing significantly lower contributions of flows 
to meet minimum instream flow requirements for the Lower Russian River. Consequently, 
increased releases from Lake Sonoma into Dry Creek would be necessary to maintain present 
Decision 1610 minimum instream flow requirement (85 cfs) for the Lower Russian River. 
However, such increased releases into Dry Creek could result in the Water Agency’s violating 
the Incidental Take Statement in the Russian River Biological Opinion issued by the National 
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Marine Fisheries Service (NMFS)1. The Incidental Take Statement restricts releases from Lake 
Sonoma into Dry Creek during June through October of each year because high Dry Creek 
flows during these months result in sub-optimal habitat conditions for juvenile salmonids. 

Furthermore, NMFS concluded in the Biological Opinion that flows lower than those required by 
Decision 1610 for the Lower Russian River may improve opportunities in the Russian River 
estuary to maintain a freshwater lagoon, which is beneficial for the ESA-listed salmonids and 
their critical habitats. Consequently, lowering minimum instream flows on the Lower Russian 
River is consistent with the objectives of the Biological Opinion. 

The window of opportunity for an SWRCB order on this petition to preserve stored water in Lake 
Mendocino through reductions in the minimum instream flow requirements is limited. Chinook 
salmon in-migration typically commences within a few weeks of November 1. When this 
salmon in-migration begins, SCWA will consult with NMFS and California Department of Fish 
and Wildlife to determine the increases in reservoir release rates that are appropriate to 
maintain a balance between trying to preserve prudent storage in Lake Mendocino and trying to 
optimize fish passage for fall Chinook migration and winter steelhead migration. 

3.0 REQUESTED TEMPORARY URGENCY CHANGE TO PERMITS 12947A, 12949, 12950 
AND 16596 

To preserve the drought-limited water supply in Lake Mendocino and to avoid excessively high 
releases from Lake Sonoma down Dry Creek that could result in violations to the Incidental 
Take Statement in the Biological Opinion, the Water Agency is filing this TUCP, which requests 
that the State Water Board make the following changes to the Water Agency’s permits for a 
period of 180 days from August 15, 2014 until February 10, 2015: (1) reduce the required 
minimum instream flow in the Russian River from the confluence of the East and West Forks to 
the river’s confluence with Dry Creek from 75 cfs to 50 cfs; and (2) reduce required minimum 
instream flow in the Russian River from its confluence with Dry Creek to the Pacific Ocean from 
85 cfs to 60 cfs. Figure 3 shows an analysis of the approximate flows by river reach for the 
Lower Russian River and Dry Creek that are occurring under the present Decision 1610 
minimum instream flow requirements. Figure 4 shows the approximate flows that would occur 
under the proposed minimum instream flow requirements that are requested in this TUCP. 

To allow the Water Agency to optimally manage flows in the Upper Russian River and Lower 
Russian River, the Water Agency is requesting that the TUCP minimum instream flow 
requirements be specified as 5-day running averages of the specified minimum average daily 
stream flows, with the conditions that instantaneous flows in the Upper Russian River are never 
less than 40 cfs and instantaneous flows in the Lower Russian River are never less than 50 cfs.  
These 5-day running average provisions will allow the Water Agency to reduce the operational 

1 Refer to the Biological Opinion for Water Supply, Flood Control Operations and Channel Maintenance conducted by 
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, pp. 297-299 (NMFS, Sept. 24, 
2008) for details on the incidental take statement and criteria. 
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buffers needed to manage these stream flows, thereby allowing the Water Agency to conserve 
more water in Lake Mendocino. Higher Lake Mendocino storage levels in the fall will benefit 
migrating Chinook salmon and improve carryover storage volumes to meet Upper Russian River 
demands into 2015 if dry conditions persist. 

The TUCP requests that the term of the State Water Board’s order on the TUCP extend into the 
initial months of the normal rainy season.  Because the reductions in minimum instream flow 
requirements that are requested in this TUCP no longer will be necessary if Russian River 
watershed hydrological conditions improve substantially, the Water Agency requests that the 
State Water Board’s order specify that the order will terminate when Lake Mendocino storage 
reaches the top of the water supply pool (68,400 acre-feet).  

4.0 CRITERIA FOR APPROVING TEMPORARY URGENCY CHANGES TO PERMITS 
12947A, 12949, 12950 AND 16596 

As required by Water Code section 1435, subdivision (b), the Board must make the following 
findings before issuing a temporary change order: 

1.	 The permittee or licensee has an urgent need to make the proposed change; 

2.	 The proposed change may be made without injury to any other lawful user of water; 

3.	 The proposed change may be made without unreasonable effect upon fish, wildlife, or 
other instream beneficial uses; and 

4.	 The proposed change is in the public interest. 

4.1 Urgency of the Proposed Change 

Under Water Code section 1435, subdivision (c), an urgent need to make a proposed change 
exists when the State Water Board concludes that the proposed temporary change is necessary 
to further the constitutional policy that the water resources of the State be put to beneficial use 
to the fullest extent of which they are capable and that waste of water be prevented. 

For this petition, an urgent need for the requested temporary changes exists because Lake 
Mendocino storage levels are declining, with projected levels reaching extremely low conditions 
that may prevent the Water Agency from continuing to make the reservoir releases that will be 
necessary to support the beneficial uses that rely on these releases during dry periods.  

The Water Agency projects that water storage in Lake Mendocino could decline to 20,000 acre-
feet by November 1, 2014 unless the requested temporary urgency changes are approved. If 
upcoming dry conditions persist and significant storm events are delayed or do not occur in 
Water Year 2015, then carryover storage in Lake Mendocino will be crucial for the continued 
protection of the Russian River salmonid fishery and water supply reliability. At a storage levels 
below 20,000 acre-feet, there would be greater risks that there would be insufficient water 
supplies to support: (a) survival of ESA-listed Russian River salmonid species, (b) agricultural 
and municipal uses that depend on the Russian River, and (c) river-based recreation.  Without 
the proposed changes, the Water Agency would need to release additional stored water from 
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Lake Mendocino, which would result in greater depletion of stored water during the summer and 
potentially would jeopardize water supplies for Russian River water users in Mendocino County 
and northern Sonoma County (upstream of the confluence with Dry Creek) during the fall. This 
could cause serious impacts to human health and welfare and would reduce water supplies 
needed for fishery protection and stable flows in the Upper Russian River during the fall when 
the ESA-listed salmonid species are spawning and are most sensitive to flow and water 
temperatures. 

An urgent need exists for the proposed changes on the Lower Russian River because the 
current instream flow requirements are above the target flows that are necessary to support the 
salmonid fisheries and, with the reductions in the Upper Russian River flows, would require 
increases in Lake Sonoma releases down Dry Creek that would be detrimental to its fisheries. 
These higher Dry Creek flows also could violate the Incidental Take Statement in the Biological 
Opinion.  As discussed in Section 2.3, the Incidental Take Statement restricts releases from 
Lake Sonoma into Dry Creek during June through October of each year because high Dry 
Creek flows during these months result in sub-optimal habitat conditions for juvenile salmonids. 
Furthermore, NMFS concluded in the Biological Opinion that minimum instream flows lower 
than those required by Decision 1610 may result in lower flows into the estuary that will improve 
opportunities to maintain the freshwater lagoon there, which benefits the ESA-listed salmonids. 

As discussed in Section 3.0, the Water Agency requests that the State Water Board’s order on 
the TUCP specify that it will terminate when hydrological conditions improve substantially and, 
as a result, the urgency for the proposed changes no longer exists. 

4.2 No Injury to Any Other Lawful User of Water 

If this petition is granted, the Water Agency still will be required to maintain specific minimum 
flows in the Russian River.  Because these minimum flows will be present in the Upper and 
Lower Russian River reaches, all other legal users of water still will be able to divert and use the 
amounts of water that they may legally divert and use.  Accordingly, granting this petition will not 
result in any injury to any other lawful user of water. 

4.3 No Unreasonable Effect upon Fish, Wildlife, or Other Instream Beneficial Uses 

Approval of this petition will reduce flows in the mainstem Russian River, which will result in 
additional water being conserved in Lake Mendocino. This will improve carryover storage in 
Lake Mendocino if dry conditions persist into Water Year 2015, which will have benefits that 
exceed any possible deleterious effects of the reduced flows during the late summer and early 
fall of 2014. Conserved storage will allow enhanced management of Russian River flows in the 
fall for the benefit of salmon migration and spawning. While reduced flows in the Russian River 
during the late summer and early fall may impair some instream beneficial uses, principally 
recreation, these effects will not be unreasonable, considering the potential grave impacts to 
fisheries and water supply that could occur if the petition were not approved. If the requested 
reductions in Lower Russian River minimum flow requirements are not approved, then the 
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higher Lake Sonoma releases and higher Dry Creek flows that would be necessary to meet the 
Lower Russian River minimum instream flow requirements would have severely negative 
impacts to juvenile salmonid habitat in Dry Creek. 

As discussed in Section 2.3, when salmon in-migration from the Pacific Ocean into the Russian 
River begins, the Water Agency will consult with NMFS and CDFW regarding the appropriate 
flow increases to avoid unreasonable effects on these in-migrating fish. 

4.4 The Proposed Changes are in the Public Interest 

Approval of this petition will help preserve stored water in Lake Mendocino, which may reach 
critically low levels if dry weather conditions persist into 2015. Among other uses, the 
conserved stored water in Lake Mendocino will support releases for listed salmonids present in 
the Russian River during the fall-Chinook salmon migration season and winter-steelhead 
migration season. It is in the public interest to preserve water supplies for these beneficial uses 
now, when hydrologic circumstances have resulted in severely reduced water supplies. The 
proposed changes in the Lower Russian River minimum instream flow requirements will support 
ecological values in Dry Creek by preventing the higher Dry Creek flows that would be 
necessary if the State Water Board were to approve only the requested changes in the Upper 
Russian River requirements. As discussed above, such higher Dry Creek flows would impair 
habitat conditions for juvenile salmonids. 

The proposed changes also are in the public interest because: (a) as discussed in Section 2.3, 
when salmon in-migration from the Pacific Ocean into the Russian River begins, the Water 
Agency will consult with NMFS and CDFW regarding the appropriate flow increases to avoid 
unreasonable effects on these in-migrating fish; and (b) as discussed in Section 3.0, the Water 
Agnency requests that the State Water Board’s order on the TUCP specify that it will terminate 
when hydrological conditions improve substantially and, as a result, the urgency for the 
proposed changes no longer exists. 

5.0  RESERVOIR OPERATIONS AND DIVERSIONS FROM UPPER RUSSIAN RIVER 

Under the Water Agency’s normal operating protocols, the Water Agency releases water from 
storage in Lake Mendocino to support demands and to maintain minimum instream flows for the 
Upper Russian River down to its confluence with Dry Creek. The Water Agency does not 
normally make additional releases of water from storage in Lake Mendocino to meet instream 
flow requirements in or diversions from the Russian River downstream of its confluence with Dry 
Creek. Minimum instream flow requirements and diversions from the Lower Russian River 
downstream of its confluence with Dry Creek, which includes those made by the Water Agency, 
normally are maintained with releases of stored water from Lake Sonoma into Dry Creek. 
Because of these operating protocols, mandatory reductions in the Water Agency’s diversions 
from the Lower Russian River would not provide any significant benefits to Lake Mendocino 
storage levels. 

9 




    
 

        
   

   
     

         
            
      

  

     
        

   
  

      
  

         
         

 
         

   
      

 

    
 

   
         

          
        

   
     

       
  

   
     
        

         
  

 

         
 

    
   

 
 

Attachment 2 August 2014 

On the other hand, mandatory reductions in water diversions from the Upper Russian River 
would be complimentary to the requested changes in minimum instream flow requirements and 
would improve water supply conditions in Lake Mendocino.  Figure 5 shows projected storage 
levels in Lake Mendocino under the following three scenarios: (1) no changes to the minimum 
instream flow requirements; (2) approval of the requested changes in instream flow 
requirements starting on August 15; and (3) approval of the requested changes in instream flow 
requirements and a 20 percent reduction in diversions from the Upper Russian River, compared 
to 2013 diversions.  

As shown in Figure 5, a 20 percent reduction in Upper Russian River diversions would result in 
approximately an additional 5,000 acre-feet of Lake Mendocino storage on November 1, if 2014 
hydrology is similar to 2013 hydrology. For these reasons, the Water Agency is coordinating its 
filing of this TUCP with the filing of a separate TUCP by the Mendocino County Russian River 
Flood Control and Water Conservation Improvement District, which will ask the State Water 
Board to direct the District to take various actions to reduce diversions of water from the Upper 
Russian River in Mendocino County and that will allow the Water Agency to manage Russian 
River flows more efficiently. The Water Agency also is requesting that the State Water Board 
order 20 percent reductions in diversions from the Russian River in Sonoma County under the 
10,000 acre-foot per year reservation that was created by term 18 on page 13 of the State 
Water Board’s Order WR 74-30.  (This term now is term 23 of the Water Agency’s water right 
Permit 12947A.) These actions are described in more detail in Attachment 1 to this TUCP. 

6.0 WATER CONSERVATION ACTIVITIES BY THE WATER AGENCY AND ITS 
CONTRACTORS 

As discussed above, the requested changes are not driven by the water storage levels in Lake 
Sonoma. Consequently, any reductions in diversions from the Lower Russian River by the 
Water Agency at its Wohler/Mirabel facilities would not result in any significant benefits to the 
water supply conditions in Lake Mendocino. Nevertheless, the Water Agency’s water 
contractors are committed to eliminating unnecessary use of potable water for landscape 
irrigation and other waste during these drought conditions.  The Water Agency and its water 
contractors continue to implement water use efficiency programs that align with the California 
Urban Water Conservation Council’s Best Management Practices (BMPs) and comply with SB 
7x-7. While these BMPs remain the baseline for the region, the establishment of the Sonoma-
Marin Water Saving Partnership (Partnership) in December 2010 memorialized the region’s 
commitment to long-term, year-round water use efficiencies. The Partnership removes one of 
the most significant barriers to implementing conservation programs, funding. Each Partner has 
committed to a sustained level of funding that is allocated specifically to implementing 
conservation programs. 

The Partnership represents ten water utilities in the North Bay in Sonoma and Marin counties 
that have joined together to provide regional solutions for water use efficiency. The utilities 
(Partners) include: the Cities of Santa Rosa, Rohnert Park, Petaluma, Sonoma, Cotati; North 
Marin, Valley of the Moon and Marin Municipal Water Districts; the Town of Windsor and the 
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Sonoma County Water Agency. The Partnership was formed to identify and recommend water 
use efficiency projects and to maximize the cost-effectiveness of water use efficiency programs 
in our region. 

Each Partner is continuously implementing water conservation programs to reduce overall 
regional water use. Over the last few years, in response to the drought, the Partnership has 
increased outreach, revised education programs and expanded the available conservation 
incentives. 

At the onset of the drought in 2013, the Partnership doubled its annual public education 
campaign to encourage residents to voluntarily reduce water consumption. The Partnership 
launched the "20-Gallon Challenge" campaign to increase awareness of the water supply 
situation and as a call to action. The campaign featured a pledge to save 20 gallons per person 
per day. As an incentive to pledge, entries for monthly prize drawings for high-efficiency toilets 
and clothes washers, rainwater catchment and gray water systems, and custom water-wise 
landscape designs were provided.  Pledges and contest entries were accepted from participants 
throughout the Russian River Watershed to encourage water users in both Upper Russian River 
and Lower Russian River areas to participate in the challenge. 

In January 2014, in response to Governor Brown’s emergency drought proclamation, the 
Partnership launched a regional multi-media effort throughout the North Bay region with a 
simple message: ‘There’s a drought on. Turn the water off.’ The campaign has included: (1) 
outdoor water conservation tips that have been rotated in local and regional publications; and 
(2) advertisements on local radio stations and online media. Each advertisement spotlights a 
creative or humorous method for saving water. The campaign has been well received and is 
ongoing.  

An additional effort by the Water Agency included sponsoring four drought town hall meetings in 
Sonoma County in April 2014 to educate the public about the drought and the need to conserve 
water. The meetings were held in Santa Rosa, Rohnert Park, Windsor and Petaluma. Water 
resource and conservation specialists attended these meetings to discuss the drought, water 
supply conditions and water conservation rebate programs. In addition, officials from the 
County’s Permit and Resources Management Department and Office of Emergency Services 
attended each meeting to provide drought information relevant to rural residents and fire 
prevention. 

The Water Agency also sponsored ten “Drought Drive-Up” locations on April 23 in coordination 
with the Partnership. Over 4,000 community members drove up to the ten locations to receive 
free drought tool kits, which included:  (1) a water efficient faucet aerator; (2) toilet dye tab test; 
(3) shower timer; (4) shower bucket; (5) low-flow showerhead; and (6) conservation tip card. All 
participants in the “Drought Drive-Up” were also entered to win a free high-efficiency toilet or 
high-efficiency washing machine.  

The Partnership’s outreach efforts have improved water-use efficiencies in the region and the 
Water Agency remains committed to ensuring that our water supply is reliable. The Partners 
remain members in good standing with the California Urban Water Conservation Council 
(CUWCC) and implement the CUWCC’s Best Management Practices (BMPs) for water 
conservation. 
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Furthermore, on July 15, 2014, the State Board adopted Resolution No. 2014-0038, which 
adopted emergency regulations for statewide urban water conservation. The new regulations 
require almost all of the Water Agency’s primary water customers to implement their water 
shortage contingency plans to the level of mandatory restrictions on outdoor irrigation and 
submit monthly monitoring reports comparing monthly water production with the corresponding 
calendar month production from 2013. Table 1 below summarizes the dates that each of the 
Water Agency’s Contractors (including Marin Municipal Water District) will be going to their City 
Councils or Board of Directors for approval to implement the State Board’s emergency 
regulations for urban water conservation. 

To promote water savings that extend beyond the Water Agency’s service area, the Water 
Agency has spearheaded the Sonoma-Mendocino Immediate Drought Relief Project, a demand 
reduction program that includes many entities in the Upper Russian River, in areas that have 
lacked aggressive water conservation programs in the past, where opportunities exist to achieve 
significant water savings. The project offers immediate drought relief and long-term water 
savings to the following participating agencies: 12th District Agricultural Agency (Redwood 
Empire Fairgrounds), Airport-Larkfield-Wikiup Sanitation Zone, Belmont Terrace Mutual Water 
Company, City of Cloverdale, City of Healdsburg, City of Ukiah, County of Sonoma 
Department of Transportation and Public Works, City of Fort Bragg, Geyserville Sanitation 
Zone, Mendocino County Russian River Flood Control and Water Conservation Improvement 
District, Occidental County Sanitation District, Redwood Valley County Water District, Russian 
River County Sanitation District, Sea Ranch Sanitation Zone, Sonoma County Water Agency, 
and Sweetwater Springs Water District. This project has the potential to increase regional water 
use efficiency and drought resilience in the region for years to come and is a response to the 
Governor’s emergency drought declaration that set a 20 percent water demand reduction goal. 
This project will reduce demands for water from Lake Mendocino and local groundwater 
supplies. 

The participating agencies have the option of offering one or both of the following water-saving 
programs to their customers: 

1) High-Efficiency Fixture Direct-Install Program, which will retrofit up to two inefficient 
toilets per customer with new high-efficiency toilets.  During the installation appointment, 
the Water Agency-hired plumber will also replace inefficient showerheads and aerators 
with free, water-efficient models and perform a leak check at the water meter.  For 
commercial properties, in addition to toilets, inefficient urinals will be retrofitted with 0.125 
gpf high-efficiency urinals; and 

2)	 Cash for Grass Turf Rebate Program, which will offer a $0.50/sq. ft. rebate for converting 
high-water-use turf to low-water-use plant material (up to max of 500 sq. ft or $250 per 
customer). 

The Water Agency has managed a Direct Install program in its service area for five years. The 
Water Agency has already established the needed program elements (agreements with local 
plumbers, billings procedures, etc.) that will be utilized for this new program. 
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Through this project, participating agencies will be set up to transition into self-managed 
ongoing conservation programs. The High-Efficiency Fixture Direct-Install Program reduces 
base demands addressing approximately 75% of the total indoor residential water use 
(showers: 20%, faucets: 18%, toilets: 20%, leaks: 18%) by improving fixture efficiency and 
identifying leaks. The Cash for Grass program addresses 50% of the total water use by homes 
and directly reduces peak water demands. 

On June 2, 2014, the CA Department of Water Resources (DWR) released an expedited 2014 
Integrated Regional Water Management Drought Grant Solicitation seeking projects that would 
provide immediate, measurable water savings. The Water Agency submitted a grant proposal 
for the Sonoma-Mendocino Immediate Drought Relief Project, which was selected as one of 
eleven projects by the North Coast Resource Partnership, which submitted the Water Agency’s 
proposal on July 21, 2014 to DWR with a recommended funding of $1.05 million. The 
participating agencies and Water Agency have committed to provide $630,000 in local matching 
funds, raising the possible total funding to $1.68 million.  The DWR anticipates approving grant 
awards for this program in October 2014. 

For these reasons, the State Water Boards’s order on the Water Agency’s TUCP should not 
contain any additional terms regarding the water conservation activities of the Water Agency 
and its contractors. 

7.0 CONCLUSION 

The Water Agency is submitting this Temporary Urgency Change Petition to address the 
extremely dry conditions that have persisted in the Russian River watershed since January 
2013. Because of these conditions and the uncertainties regarding regional precipitation over 
the next several months, the Water Agency requests that the State Water Board issue an order 
reducing the applicable minimum instream flow requirements for the Upper Russian River and 
Lower Russian River to preserve storage in Lake Mendocino and to prevent more-severe 
storage conditions from developing. 
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Figure 1 - Decision 1610 Minimum Stream Flow Requirements by Reach 
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Figure 2 - Lake Mendocino 2014 Storage Projection 
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Figure 3 – Approximate Flows under Existing Minimum Instream Flow Requirements 
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Figure 4 - Approximate Flows under Proposed Minimum Instream Flow Requirements 
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Figure 5 - Lake Mendocino Storage Projections 
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Table 1 – Water Agency Contractors’ Strategies for Implementing Emergency Urban Water Conservation Regulations 
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State of California  
State Water Resources Control Board  

DIVISION OF WATER RIGHTS  
P.O. Box 2000, Sacramento, CA 95812-2000  

Tel: (916) 341-5300  Fax: (916) 341-5400  
http://www.waterboards.ca.gov/waterrights  

ENVIRONMENTAL INFORMATION FOR PETITIONS  
This form is required for all  petitions.  

Before the State Water Resources Control Board (State Water Board) can approve a petition, the State Water  
Board must consider the information contained in an environmental document prepared in  compliance with the  
California Environmental Quality Act (CEQA).  This form is not a CEQA document.  If a CEQA document has  
not yet been prepared, a determination must be made of who is responsible for its preparation.  As the  
petitioner, you are responsible for all costs associated with the environmental evaluation and preparation of the  
required CEQA documents.  Please answer the following questions to the best of your ability and submit any  
studies that have been conducted regarding the environmental evaluation of your project.  If you need more  
space to completely answer the questions,  please number and  attach additional sheets.  

DESCRIPTION OF PROPOSED CHANGES OR WORK REMAINING TO BE COMPLETED  
For a petition for change,  provide a description of the proposed changes to your project including,  but not limited  
to, type of construction activity,  structures existing or to be built,  area to be graded or excavated, increase in  
water diversion and use (up to the amount authorized by the permit),  changes in  land  use,  and project  
operational changes, including changes in  how the water will be used.  For a petition for extension of time,  
provide a description of what work has been completed and what remains to be done.  Include in your  
description any of the above elements that will occur during the requested  extension period.  
See Attachment 2  'Supplement to the August 2014 Temporary Urgency Change Petition'  

Insert the attachment number here, if applicable:  0  
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Coordination with Regional Water Quality Control Board 
 

For change petitions only, you must request consultation with the Regional  Date of Request  
Water Quality Control Board regarding the potential effects of your proposed  
change on  water quality and other instream beneficial uses.  (Cal.  Code Regs.,  
tit. 23, § 794.)  In order to determine the appropriate office for consultation, see:  8/5/2014 
http://www.waterboards.ca.gov/waterboards_map.shtml.  Provide the  
date you submitted your request for consultation here, then provide the following  
information.  

Will your project,  during construction or operation,  (1) generate waste or  
wastewater containing such things as sewage, industrial chemicals, metals,  Q  Yes  {!)No  
or agricultural chemicals,  or (2) cause erosion, turbidity or sedimentation?  

Will a waste discharge permit be required for the project?  Q  Yes  @No  

If necessary,  provide additional information below: ' 
Consultation was held with Matt St. John, the Executive Director, of the North Coast Regional Water Quality Control Board regarding the filing of this  
petition on August 5,  2014.  Mr. St. John was amenable to Water Agency proposal to provide weekly summary reports of water quality data and to  
convene meeting if water quality issues develop to establish a response plan.  

Insert the attachment number here, if applicable: LJ  
Local Permits  

For temporary transfers only, you must contact the board of supervisors for the  Date of Contact  
county(ies)  both for where you  currently store or use water and where you propose  
to transfer the water. (Wat.  Code§ 1726.)  Provide the date you submitted  
your request for consultation here.  

For change petitions only,  you should contact your local planning or public works department and provide the  
information below.  

Person Contacted:  Date of Contact: ' 

Department:  Phone Number: ' 

County Zoning Designation: ' 

Are any county permits required for your project? If yes, indicate type below.  Q Yes  {!)No  

D Grading Permit  D Use Permit  D Watercourse  D Obstruction Permit  

D Change of Zoning  0General Plan Change  D Other (explain below)  

If applicable,  have you obtained any of the permits listed above? If yes,  provide copies.  Q  Yes  Q  No  

If necessary,  provide additional information below:  

Insert the attachment number here,  if applicable: D ' 
Page 2 of 4  



Federal and State Permits  

Check any additional agencies that may require permits or other approvals for your project:  

D Regional Water Quality Control Board  D Department of Fish and  Game  

D Dept of Water Resources,  Division of Safety of Dams  D California Coastal Commission  

D State Reclamation Board  D U.S. Army Corps of Engineers  D U.S. Forest Service  

D Bureau of Land Management  D Federal Energy Regulatory Commission  

D N.atural  Resources Conservation Service  

Have you obtained any of the permits listed above?  If yes, provide copies.  Qves  @No  

For each agency from which a permit is required,  provide the following  information:  

Agency  Contact Date  Phone Number  Permit Type  Person(s) Contacted  I I 
I  I  

If necessary,  provide additional information below:  
Consultations with NOAA National Marine Fisheries Service (Robert Cooey, Josh Fuller) and CA Department of Fish   Wildlife (Eric Larson) on filing  
of this petition occurred on July 10, 2014.  

Insert the attachment number here, if applicable:CJ  

Construction or Grading Activity  

Does the project involve any construction or grading-related activity that has significantly  Q Yes  ® No  
altered or would significantly alter the bed,  bank or riparian habitat of any stream or lake?  

If necessary, provide additional information below:  

Insert the attachment number here,  if applicable: CJ  
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Archeology  

Has an archeological report been prepared for this project? If yes, provide a copy.  Q Yes  @No  

Will another public agency be preparing an archeological report?  QYes  @No  

Do you know of any archeological or historic sites in the area? If yes, explain below.  QYes  @No  

if necessarx,  ~rovide additional information below:  

Insert the attachment number here,  if applicable: D  
Photographs  

For all petitions other than time extensions, attach complete sets of color photographs,  clearly dated and  
labeled, showing the vegetation that exists at the following three locations:  

~Along the stream channel immediately downstream from  each point of diversion  

[g/' Along the stream channel immediately upstream from  each point of diversion  

0' At the place where water subject to this water right will be used  

Maps  

For all petitions other than time extensions,  attach maps labeled in  accordance with the regulations showing all  
applicable features, both present and proposed, including but not limited to:  point of diversion, point of  
rediversion, distribution of storage reservoirs,  point of discharge of treated wastewater,  place of use,  and  
location of instream flow dedication reach . (Cal.  Code Regs., tit.  23,  §§ 715 et seq.,  794.)  

Pursuant to California Code of Regulations,  title 23,  section 794,  petitions for change submitted without maps  
may not be accepted.  

All Water Right Holders Must Sign This Form:  
I (we)  hereby certify that the statements I (we)  have furnished above and  in the attachments are complete to  
the best of m  our) ability and that the facts, statements, and information  resented are true and correct to the  
best of m  a  r)  know~ I  ~\ 3 - 'q I at  Saota Row, CA  .  

Water Right Holder or Authorized Agent Signature  Water Right Holder or Authorized Agent Signature  

NOTE:  
• & Petitions for Change may not be accepted unless you include proof that a copy of the petition was served on the  

Department of Fish and Game. (Cal. Code Regs., tit. 23, § 794.)  
• & Petitions for Temporary Transfer may not be accepted unless you include proof that a copy of the petition was served  

on the Department of Fish and Game and the board of supervisors for the county(ies) where you currently store or use  
water and the count  ies  where  ou  ro  ose to transfer the water.  Wat. Code  1726.  
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NOTICE OF EXEMPTION  

To:  X  Office of Planning   Research  From:  Sonoma County Water Agency  
1400 Tenth Street  404 Aviation  Boulevard  
Sacramento, CA 95814  Santa Rosa,  CA 95403  

X  County Clerk  
County of Sonoma  
Santa Rosa,  CA 95401  

X  County Clerk  
County of Mendocino  
Ukiah, CA 95482  

Project Title:  Petition  Requesting  Approval  of  Temporary  Urgency  Changes  in  Water  Right  Permits  
12947A, 12949,  12950, and  16596 in  Mendocino and  Sonoma counties  

Project  Location-Specific:  The  proposed  action  would  occur  in  Mendocino  and  Sonoma  counties  at  Lake  
Mendocino and  in the Upper Russian River from  Coyote Valley Dam/Lake Mendocino to the confluence with Dry  
Creek, and  in the Lower Russian River from the confluence with Dry Creek to the Pacific Ocean.  Figure 1 shows  
the  minimum  instream  flow  requirements  for  the  Russian  River  system.  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.  

Project Location - City:  N/A  Project Location - County:  Mendocino and  Sonoma  
~~~~~~~~ 

Description of Nature, Purpose and  Beneficiaries of Project:  The  Sonoma  County  Water  Agency  (Water  
Agency)  controls  and  coordinates  water  supply  releases  from  the  Coyote  Valley  Dam  and  Warm  Springs  Dam  
projects  in  accordance  with  the  provisions  of  water  rights  Decision  1610,  which  the  State  Water  Resources  
Control  Board  (SWRCB)  adopted  on  April  17,  1986.  Decision  1610  specifies  the  minimum  instream  flow  
requirements for the  Upper Russian River,  Dry Creek and the Lower Russian River, which  vary based  on  water  
supply conditions (Figure 1 ).  

The Water Agency  is filing  a temporary urgency change petition requesting that the SWRCB make the following  
changes  in  the  minimum  instream  flow  requirements  for  the  Russian  River  mainstem  that  are  specified  in  
Decision  1610  and  the  Water  Agency's  water  right  permits:  (a)  a  minimum  instream  flow  of  50  cubic  feet  per  
second (cfs) in the Upper Russian River from  its confluence with the  East Fork to its confluence with Dry Creek,  
and (b) a minimum  instream flow of 60 cfs  in the  Lower Russian  River downstream  of its confluence with Dry  
Creek  to  the  Pacific  Ocean  (Figure  2).  These  changes  are  25  cfs  reductions  from  the  current  Dry condition  
minimum instream flow requirements in the Upper and  Lower Russian  River under Decision  1610.  

To allow the Water Agency to optimally manage flows  in  the Upper Russian River and Lower Russian  River,  the  
Water Agency is requesting  that the TUCP  minimum  instream  flow requirements be  specified as 5-day running  
averages of the specified  minimum  average daily stream flows,  with the conditions that instantaneous flows  in  the  
Upper Russian  River are  never less than  40  cfs and  instantaneous flows  in  the  Lower Russian River are  never  
less than  50 cfs.  This implementation of minimum instream flow requirements will allow the Water Agency to  
manage stream flows with a smaller operational buffer, thereby conserving water supply in Lake Mendocino.  This  
will  result in  higher storage levels in  the fall  and  early winter for increased releases for the migration and  spawning  
of Chinook salmon and improving carryover storage for the following  year.  



Water supplies sufficient to support survival of listed Russian  River salmonid fisheries,  agricultural and municipal  
use, and recreation are at risk.  Without the proposed changes, the Water Agency would  be required to continue  
to release additional stored water from  Lake Mendocino to meet Decision 1610  Dry condition  minimum  instream  
flow requirements,  which  would result  in  the significant depletion and potential elimination of water supplies  in  
Lake Mendocino for water users in  Mendocino County and northern Sonoma County (above the confluence with  
Dry Creek), which  would cause serious  impacts to  human  health  and welfare,  and  which  would  reduce the water  
supplies needed for fishery protection and stable flows  in  the Upper Russian River during the fall when spawning  
state and federally listed fish species are sensitive to flow levels  and water temperatures.  Furthermore, if the  
upcoming  Water  Year  2015  is  another  dry  year,  carryover  storage  in  Lake  Mendocino  will  be  crucial  for  the  
continued recovery of the Russian River salmonid fishery and for water supply reliability during 2015.  

Water Agency staff estimate that the existing 75 cfs  minimum  flow  in  the Upper Russian  River will  result  in  a  
storage level  of approximately 20,000 acre-feet in Lake Mendocino on  November 1 if no significant storm  events  
occur.  Reducing Upper Russian River minimum flows from  75 cfs to  50 cfs would increase the estimated storage  
to approximately 24,000 acre-feet.  

With the proposed changes  in the Upper Russian River minimum flow requirements,  the Water Agency would  
violate the Incidental Take Statement contained  in  the National  Marine Fisheries Service's  Biological Opinion for 
Water Supply, Flood Control Operations and Channel Maintenance Conducted by 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),  at pages  
297-299 (September 24, 2008), unless a corresponding reduction  is made in  the minimum flow requirements for  
the  Lower  Russian  River.  This  is  because,  if  there  are  lower  flows  in  the  Upper  Russian  River  and  no  
corresponding reductions  in the minimum flow requirements for the Lower Russian River, then  higher flows on  
Dry  Creek  would  be  required  to  meet  the  Decision  1610  minimum  instream  flow  requirements  for  the  Lower  
Russian River.  To minimize the need for these high Dry Creek flows, the Water Agency is requesting,  as a part of  
the  temporary urgency change petition,  that the  required  minimum  instream flows  for the  Lower Russian  River be  
reduced  by  the  same  amount  (25  cfs)  as  the  requested  reduction  in  the  Upper  Russian  River  minimum  flow  
requirements.  

Name of Public Agency Approving Project:  State Water Resources Control Board - Division of Water Rights  

Name of Person or Agency Carrying Out Project:  Sonoma County Water Agency  

Ex empt Status: (check one)  
Ministerial (Sec. 21080(b)(1);  15268)  
Declared Emergency (Sec. 21080(b)(3);  15269(a))  

x  

x  

Emergency Project (Sec.21080 (b)(4);  15269(b)(c)):  Section 21080(b )( 4 ):  Specific actions necessary to  
prevent or mitigate an  emergency  

Categorical Exemption. State type and  section  
number:  

State CEQA Guidelines 15307: Actions by  
Regulatory Agencies for Protection of Natural  
Resources  

State CEQA Guidelines 15308: Actions by  
Regulatory Agencies for Protection of the  
Environment  

State CEQA Guidelines 15301(i): Existing Facilities  
Statutory Exemptions.  State code number:  

2 
 



Reasons why project is exempt:  The proposed  action  is  statutorily exempt under California  Environmental  
Quality Act (CEQA) Statute 21080(b)(4) and  categorically exempt from  CEQA under the State CEQA Guidelines  
Sections 15307, 15308, and  15301(i).  

A. Actions to Prevent or Mitigate an Emergency 
California  Public  Resources  Code,  Division  13,  Section  21080(b)(4)  provides  that  specific  actions  necessary to  
prevent  or  mitigate  an  emergency  are  exempt  from  CEQA.  The  emergency  conditions  are  demonstrated  by  
current Lake Mendocino storage levels.  As of August 12, 2014, the water supply storage level in Lake Mendocino  
was approximately 36,052 acre-feet.  This storage level  is 32 percent of the summer water supply pool.  The  
current  low  storage  level  is  the  result  of  a  severe  drought  that  began  in  the  region  in  January  2013.  These  
emergency conditions also are demonstrated by Governor Brown's January 17,  2014,  Proclamation of a State of  
Emergency and his April 25,  2014,  Proclamation of a Continued State of Emergency.  

Water Agency staff estimate that the existing  75 cfs minimum  instream flow requirement for the Upper Russian  
River will  result  in a storage level of approximately 20,000 acre-feet  in Lake Mendocino on November  1, if it  
remains  in  effect  and  no  significant  storm  events  occur  before  that  date.  Reducing  the  Upper  Russian  River  
minimum instream flow requirement from  75 cfs to  50 cfs would increase the estimated November 1 storage to  
approximately 24,000 acre-feet. Without the  proposed changes, the Water Agency would  be required to continue  
to release additional stored water from  Lake Mendocino to meet Decision  1610  Dry condition  minimum  instream  
flow requirements,  which  would  result  in  the  significant depletion  of water supplies  for water users in  Mendocino  
County and  northern Sonoma County (above the confluence with  Dry Creek), which would cause serious impacts  
to  human health and welfare, and  which would reduce the water supplies needed for fishery protection and  stable  
flows  in  the  Upper  Russian  River  during  the  fall  when  spawning  state  and  federally  listed  fish  species  are  
sensitive to flow levels and water temperatures.  Furthermore, if the upcoming Water Year 2015  is another dry  
year,  carryover  storage  in  Lake  Mendocino  will  be  crucial  for  the  continued  recovery  of  the  Russian  River  
salmonid fishery and for water supply reliability during 2015.  

B. Actions by Regulatory Agencies for Protection of Natural Resources and the Environment 
CEQA  Guidelines  Sections  15307  and  15308  provide  that  actions  taken  by  regulatory  agencies  to  assure  the  
maintenance,  restoration or enhancement  of a natural resource and  the environment are categorically exempt.  
The proposed  temporary  urgency change  to the Water Agency's water right  Permits  12947A,12949,  12950, and  
16596  would  conserve  water  in  Lake  Mendocino  to  support  beneficial  uses  downstream  of  Lake  Mendocino,  
including habitat for listed  Russian  River salmonid fisheries,  agricultural and  municipal  use,  and  recreation.  The  
Russian River Biological Opinion found  that high flows in  Dry Creek (above 90 cfs) were harmful to  listed salmon,  
and  limited  the extent to which the Water Agency could  make releases from  Lake Sonoma from  July through  
October. Approval of the proposed temporary urgency change in the  Lower Russian  River is requested  in order to  
avoid violation  of the  Incidental Take Statement contained  in  the  Russian  River Biological Opinion due to  higher  
releases that would  be required for Dry Creek to meet Decision  1610 minimum flow requirements  in the Lower  
Russian  River,  if  the  Upper  Russian  River  flows  are  reduced  and  the  Lower  Russian  River  minimum  flow  
requirements are not reduced.  

C.  Existing Facilities 
CEQA Guidelines Section  15301(i) provides, generally, that the operation  of existing facilities involving negligible  
or no expansion of use beyond that existing at the time of the  lead agency's determination  is categorically exempt  
from  CEQA.  The  examples  in  subdivision  (i)  of  Section  15301 (i)  specifically  provide  that  the  maintenance  of  
streamflows to protect fish  and wildlife resources  is exempt.  The Water Agency's request to change minimum  
instream flows would  not expand  the Water Agency's use or increase  the  water diversions available to the  Water  
Agency for consumptive purposes.  The proposed changes  in minimum instream flows would still  be within the  
existing minimum instream flows established by Decision 1610.  
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Signature:  Title:  General  Manager  

_25_  Lead Agency  Applicant  Date Received for filing at OPR:  
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Water Boards 

State Water Resources Control Board 

Mr. Grant Davis 
General Manager 
Sonoma County Water Agency 
404 Aviation Boulevard 
Santa Rosa, CA 95403-9019 

Dear Mr. Davis: 

EDMUND G. BROWN JR. 
GOVERNOR 

N~ MATTHEW RODRIQUEZ 
l~~ S~CAETAIW FOR 
.,....., ENVIAONMENTAl PROTECTION 

In Reply Refer to: 
EKH: A012919A et al. 

ORDER APPROVING SONOMA COUNTY WATER AGENCY'S PETITION FOR TEMPORARY 
URGENCY CHANGE OF PERMITS 12947A, 12949, 12950, AND 16596 (APPLICATIONS 
12919A, 15736, 15737, 19351) 

The enclosed Order approves the petition for temporary urgency change in the subject permits. 
Please review the conditions of the Order and retain the Order with your permit. 

If you have any questions, please contact Emily Hyland at (916) 341-5803 or by email at 
Emily.Hyland@waterboards.ca.gov. Written correspondence should be addressed as follows: 
State Water Resources Control Board, Division of Water Rights, Attn: Emily Hyland, 
P.O. Box 2000, Sacramento, CA 95812-2000. 

Sincerely, 

Amanda Montgomery, Manager 
Permitting and Licensing Section 
Division of Water Rights 

Enclosure 

cc: See next page. 

f=El.ICIA MARCUS, CHAIR I THOMAS HOWARD, EXECUTIVE DIRECTOR 

1001 I Street, Sacramento, CA 95814 ! Mal1ing Address: P,O, Box 100, Sacramento, Ca 95812·0100 I www.wa.lerboards.ca"gov 



Mr. Grant Davis -2-
Sonoma County Water Agency 

cc w/ enclosure: 

North Coast Regional Water Quality Control Board 
5550 Skylane Blvd., Suite A 
Santa Rosa, CA 95403 

National Marine Fisheries Service 
Southwest Region 
777 Sonoma Avenue, Room 325 
Santa Rosa, CA 95404 

California Department of Fish and Wildlife 
Region 3: Bay Delta Region 
7329 Silverado Trail 
Napa, CA 94558 

United States Geological Survey 
California Water Science Center 
6000 J Street, Placer Hall 
Sacramento, CA 95819 

ec w/ enclosure: 

Mr. Don Seymour 
Donald.Seymour@scwa.ca.gov 

Ms. Pam Jeane 
Pam.Jeane@scwa.ca.gov 

Mr. Todd Schram 
Todd.Schram@scwa.ca.gov 



STATE OF CALIFORNIA 
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 

STATE WATER RESOURCES CONTROL BOARD 

DIVISION OF WATER RIGHTS 

In the Matter of Permits 12947A, 12949, 12950, and 16596 
(Applications 12919A, 15736, 15737, 19351) 

Sonoma County Water Agency 

ORDER APPROVING TEMPORARY URGENCY CHANGE 

SOURCE: Dry Creek and Russian River 

COUNTIES: Sonoma and Mendocino Counties 

BY THE DEPUTY DIRECTOR FOR WATER RIGHTS: 

1.0 SUBSTANCE OF TEMPORARY URGENCY CHANGE PETITION 

On August 14, 2014, Sonoma County Water Agency (SCWA) filed a Temporary Urgency Change Petition 
(TUCP) with the State Water Resources Control Board (State Water Board), Division of Water Rights 
(Division) requesting approval of a change to the subject permits pursuant to California Water Code 
section 1435. The TUCP requests the following temporary reductions to the Russian River instream flow 
requirements to address low storage conditions in Lake Mendocino: 

(1) From August 15, 2014 through February 10, 2015, reduce instream flow requirements for the upper 
Russian River (from its confluence with the East Fork of the Russian River to its confluence with Dry 
Creek) from 75 cubic feet per second (els) to 50 els. 

(2) From August 15, 2014 through February 10, 2015, reduce instream flow requirements for the lower 
Russian River (downstream of its confluence with Dry Creek) from 85 els to 60 els. 

The TUCP requests that compliance with these minimum instream flow requirements be measured based on 
a 5-day running average of average daily stream flow measurements, provided that instantaneous flows on 
the upper Russian River shall be no less than 40 els and on the lower Russian River shall be no less than 
50 els. These 5-dayrunning average provisions will allow SCWA to reduce the operational buffers needed 
to manage these stream flows, thereby allowing the SCWA to conserve more water in Lake Mendocino. 

No changes to the. instream flow requirements for Dry Creek are requested. 

The request for the upper Russian River is intended to prevent significant depletion of storage in Lake 
Mendocino and potential elimination of water supplies for 2015. Such depletion in storage and reduction to 
or elimination of water supplies would cause serious impacts to human health and welfare and reduce water 
supplies needed for fishery protection and stable flows in the upper Russian River. The request for the lower 
Russian River is intended to protect fishery resources in Dry Creek. 
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2.0 BACKGROUND 

2.1 Water Right Permits 

SCWA's TUCP involves the following permits: 

• Permit 12947A for direct diversion of 92 cubic feet per second (els) from the East Fork Russian River 
and storage of 122, 500 acre-feet per annum (ala) in Lake Mendocino from January 1 through 
December 31 of .each year. 

• Permit 12949 for year-round direct diversion of 20 els from the Russian River at the Wohler ahd 
Mirabel Park Intakes near Forestville. 

• Permit 12950 for direct diversion of 60 els from the Russian River at the Wohler and Mirabel Park 
Intakes from April 1 through September 30 of each year. 

• Permit 16596 for year-round direct diversion of 180 els from the Russian River and storage of 
245,000 ala in Lake Sonoma from October 1 of each year to May 1 of the succeeding year. 

Term 20 of SCWA's Permit 12947A requires SCWA to pass through or release from storage at Lake 
Mendocino sufficient water to maintain specified instream flows for the protection of fish and wildlife, and for 
the maintenance of recreation in the Russian River. The flows vary depending on river reach and water 
supply conditions. The current minimum instream flow requirements are for dry water supply conditions. 
The requirements are 75 els for the upper Russian River (between the confluence of the East and West 
Forks of the Russian River and the confluence of the Russian River and Dry Creek) and 85 els for the lower 
Russian River (between its confluence with Dry Creek and the Pacific Ocean). 

Term 17 of both Permit 12949 and Permit 12950 requires SCWA to allow sufficient water to bypass the 
points of diversion at the Wohler and Mirabel Park Intakes on the Russian River to maintain 85 els to the 
Pacific Ocean during dry water supply conditions. 

Similarly, Term 13 of Permit 16596 requires SCWA to maintain 85 els in the lower Russian River during dry 
water supply conditions, 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. 
Permits 12947A, 12949, 12950, and 16596 use the same water-year classification definitions. The water 
year classifications (Normal, Dry or Critically Dry) were established in Decision 161 O and are based on 
cumulative inflow into Lake Pillsbury beginning October 1. Although Lake Mendocino storage is critically low, 
cumulative inflow into Lake Pillsbury during this water year has been of a sufficient volume such that under 
Decision 1610, 2014 is currently classified as a Dry year. 

2.2 Information Concerning the Temporary Urgency Change Petition 

A Supplement to the TUCP indicates that on August 12, 2014, the water supply storage level in Lake 
Mendocino was 36,052 acre-feet. This storage level was 32 percent of the available summer water supply 
pool. Since its completion in 1958, this is the lowest level in Lake Mendocino on this date, except for 
August 12, 1977, when reservoir storage was 21,982 acre-feet. The low storage level is the result of a 
severe drought that began in the region in January 2013. 

According to the Supplement, using 2013 hydrology, Lake Mendocino storage is expected to decline to 
approximately 20,000 acre-feet by November 1, 2014, due to releases required to meet downstream water 
demands and minimum instream flow requirements on the Russian River. If dry conditions continue, storage 
levels could be as low as 14,000 acre-feet on January 1, 2015. The projected storage· analysis was 
completed using SCWA's Russian River Water System Model with the following assumptions: (1) the current 
upper Russian River minimum instream flow requirement of 75 els; (2) 2013 hydrology; (3) 2013 upper 
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Russian River observed reach losses; and (4) Potter Valley Project operations based on the 2004 amended 
license issued by the Federal Energy Regulatory Commission. These extremely low projected storage levels 
and possible elimination of water supply in Lake Mendocino could cause serious impacts to human health 
and welfare, threatened Russian River fish species, and water-supply in Mendocino County and the 
Alexander Valley in Sonoma County, as well as harm Lake Mendocino and Russian River recreation. 
Therefore, SCWA proposes to reduce the instream flow requirements on the upper Russian River, which are 
maintained by reservoir releases, to preserve water in Lake Mendocino. 

As of August 12, 2014, the water supply storage level in Lake Sonoma was 159,781 acre-feet. This storage 
level is 65 percent of the available water conservation pool. This storage level is the lowest seen since 
March 1991. However, the much larger water supply pool of Lake Sonoma provides multiple years of carry 
over storage. Consequently, SCWA has not requested any changes to the current minimum instream flow 
requirements for Dry Creek at this time. 

SCWA is requesting changes to the minimum instream flow requirements on the lower Russian River, 
downstream of its confluence with Dry Creek to the Pacific Ocean. These changes are requested because 
the reduced minimum instream flows being requested on the upper Russian River will provide significantly 
less contribution to meet minimum instream flow requirements in the lower Russian River. Consequently, 
increased releases from Lake Sonoma into Dry Creek could be necessary to maintain Decision 1610 
minimum instream flow requirements on the lower Russian River. However, increased releases into Dry 
Creek are limited by the Incidental Take Statement contained in the September 24, 2008, National Marine 
Fisheries Service (NMFS) Biological Opinion for Water Supply, Flood Control Operations, and Channel 
Maintenance conducted by the U.S. Army Corps of Engineers, SCWA, and the Mendocino County Russian 
River Flood Control and Water Conservation Improvement District in the Russian River watershed (Biological 
Opinion). The Incidental Take Statement restricts releases from Lake Sonoma into Dry Creek because they 
can result in flows that are too high for optimal habitat for juvenile salmonids. Therefore, SCWA proposes to 
reduce the minimum instream flow requirements for the lower Russian River to protect fishery resources in 
Dry Creek. 

3.0 COMPLIANCE WITH CALIFORNIA ENVIRONMENTAL QUALITY ACT 

Ordinarily, the State Water Board must comply with any applicable requirements of the California 
Environmental Quality Act (CEQA) prior to issuance of any order approving a TUCP pursuant to Water Code 
section 1435. (See Cal. Code Regs., tit. 23, § 805.) However, on January 17, 2014 Governor 
Edmund G. Brown, Jr. declared a State of Emergency, due to drought conditions, which concluded that strict 
compliance with CEQA would "prevent, hinder, or delay the mitigation of the effects of the emergency." 
Accordingly, as authorized by Government Code section 8571, item 9 of the Governor's Proclamation 
suspends CEQA, and the regulations adopted pursuant to it, to the extent that CEQA would otherwise apply 
to specified actions necessary to mitigate the effects of the drought, including the actions described in item 8 
of the Governor's Proclamation. Item 8 requires the State Water Board to consider modifying requirements 
for reservoir releases or diversion limitations that were established to implement a water quality control plan. 
The subject instream flow requirements implement the Water Quality Control Plan for the North Coast 
Region because they protect instream beneficial uses that are designated in the plan, including recreation, 
cold and warm freshwater habitat, and wildlife habitat. Accordingly, CEQA is suspended to the extent that it 
would otherwise apply to the TUCP and subsequent modifications thereto. 

In addition, the changes requested in the TUCP are consistent with the following Statutory and Categorical 
CEQA exemptions for the following reasons: 

1) As of August 12, 2014, the water supply storage level in Lake Mendocino was 32 percent of the 
available summer water supply pool. Information provided by SCWA demonstrates that continued 
releases of water pursuant to permit term requirements could cause storage levels in Lake 
Mendocino to decline to unsafe levels. If storage in Lake Mendocino is depleted there will be serious 
impacts to human health and welfare and water will not be available to protect aquatic life, including 
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threatened and endangered species in the Russian River. Approval of the TUCP is therefore 
necessary to prevent and mitigate loss of, or damage to, the environment, fishery resources, 
property, public health, and essential public services. Accordingly, the project is statutorily exempt 
from CEQA because it is necessary to prevent or mitigate an emergency. ( Pub. Resources Code, § 
21080, subd. (b)(4); Cal. Code Regs., tit. 14, § 15269, subd. (c).) 

2) The proposed action consists of the operation of existing facilities involving negligible or no 
expansion of use beyond that existing, and accordingly is categorically exempt from CEQA under a 
Class 1 exemption. (Cal. Code Regs., tit. 14, § 15301.) The proposed action will be within the range 
of minimum instream flows established by Decision 1610. The proposed action does not request 
and will not expand the water supply available to SCWA for consumptive purposes. 

3) A Class 7 exemption "consists of actions taken by regulatory agencies as authorized by state law or 
local ordinance to assure the maintenance, restoration, or enhancement of a natural resource where 
the regulatory process involves procedures for protection of the environment." (Cal. Code Regs, tit. 
14, § 15307.) The proposed action on the upper Russian River will assure the maintenance of a 
natural resource, i.e., the instream resources of the Russian River, by reserving water in Lake 
Mendocino to prevent harm to, and protect habitat for listed Russian River salmon id fisheries. The 
proposed action on the lower Russian River will also assure the maintenance of a natural resource, 
i.e, the in stream resources of Dry Creek, by avoiding impacts to salmon ids consistent with the 
Incidental Take Statement. Accordingly, these changes are categorically exempt from CEQA 
pursuant to a Class 7 exemption. 

4) A Class 8 exemption "consists of actions taken by regulatory agencies, as authorized by state or 
local ordinance, to assure the maintenance, restoration, enhancement, or protection of the 
environment where the regulatory process involves procedures for protection of the environment." 
(Cal. Code Regs., tit. 14, § 15308.) The proposed action will assure the maintenance of the 
environment, i.e., the instream environment of the Russian River, in the same way as stated for the 
Class 7 exemption. 

4.0 PROCEDURAL REQUIREMENTS CONCERNING THE TEMPORARY URGENCY CHANGE 
PETITION 

Pursuant to Water Code section 1438, the State Water Board may issue a temporary urgency change order 
in advance of the required notice. The State Water Board will issue and deliver to SCWA as soon as 
practicable, a notice of the temporary urgency change order pursuant to Water Code section 1438, 
subdivision (a). Pursuant to Water Code section 1438, subdivision (b)(1 ), SCWA is required to publish the 
notice in a newspaper having a general circulation, and that is published within the counties where the points 
of diversion lie. In addition, the State Water Board will post the notice of the temporary urgency change 
order on its website, along with the TUCP (and accompanying materials). The State Water Board also will 
distribute the notice through an electronic notification system. 

Any interested person may file an objection to a temporary urgency change. (Id., subd. (d).) The State 
Water Board must promptly consider and may hold a hearing on any objection. (Id., subd. (e).) State Water 
Board Resolution 2012-0029 delegates to the Deputy Director for Water Rights the authority to act on a 
temporary urgency change petition ifthere are no objections to the petition. (Resolution 2012-0029, 1] 4.4. 1.) 

The State Water Board exercises continuing supervision over temporary urgency change orders and may 
modify or revoke temporary urgency change orders at any time. (Wat. Code, §§ 1439, 1440.) Temporary 
urgency change orders expire automatically 180 days after issuance, unless they are revoked or an earlier 
expiration date is specified. (Id.,§ 1440.) 
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5.0 CRITERIA FOR APPROVING THE PROPOSED TEMPORARY URGENCY CHANGE 

Water Code section 1435 provides that a permittee or licensee who has an urgent need to change the point 
of diversion, place of use, or purpose of use from that specified in the permit or license may petition for a 
conditional temporary change order. The State Water Board's regulations set forth the filing and other 
procedural requirements applicable to TUC P's. (Cal. Code Regs., tit. 23, §§ 805, 806.) The State Water 
Board's regulations also clarify that requests for changes to permits or licenses other than changes in point 
of diversion, place of use, or purpose of use may be filed, subject to the same filing and procedural 
requirements that apply to changes in point of diversion, place of use, or purpose of use. (Id.,§ 791, subd. 
(e).) 

Before approving a temporary urgency change, the State Water Board must make the following findings: 

1. the permittee or licensee has an urgent need to make the proposed change; 
2. the proposed change may be made without injury to any other lawful user of water; 
3. the proposed change may be made without unreasonable effect upon fish, wildlife, or other instream 

beneficial uses; and 
4. the proposed change is in the public interest. 

(Wat. Code,§ 1435, subd. (b)(1-4).) 

5.1 Urgency of the Proposed Change 

Under Water Code section 1435, subdivision (c), an "urgent need" means "the existence of circumstances 
from which the board may in its judgment conclude that the proposed temporary change is necessary to 
further the constitutional policy that the water resources of the state be put to beneficial use to the fullest 
extent of which they are capable and that waste of water be prevented .... " 

In this case, an urgent need exists for the proposed change in minimum instream flow requirements on the 
upper Russian River because, as described in the Supplement to the TUCP, Lake Mendocino reservoir 
levels are projected to reach extremely low conditions that may prevent SCWA from continuing to make the 
reservoir releases that are necessary to support the various beneficial uses that rely on these releases in the 
Russian River. If upcoming dry conditions persist and significant storm events are delayed or do not occur in 
Water Year 2015, then carryover storage in Lake Mendocino will be crucial for the continued protection of the 
Russian River salmon id fishery and water supply reliability. Specifically, at a storage level below 
20,000 acre-feet, there would be greater risks that there would be insufficient water supplies to support: 
(a) survival of ESA-listed Russian River salmonid species, (b) agricultural and municipal uses that depend on 
the Russian River, and (c) river-based recreation. Without the proposed changes, the current minimum 
instream flow requirements would require releases of water from Lake Mendocino at levels that would risk 
significant depletion of storage and potential elimination of water supplies for water uses in Mendocino 
County and northern Sonoma County (above the confluence with Dry Creek). Such depletion in storage and 
reduction in or elimination of water supplies would cause serious impacts to human health and welfare, and 
reduce water supplies needed for fishery protection and stable flows in the upper Russian River. 

An urgent need also exists for the proposed change in minimum instream flow requirements on the lower 
Russian River because reductions in the upper Russian River flows could require an increase in Lake 
Sonoma releases into Dry Creek to meet lower Russian River flow requirements. The 2008 NMFS Biological 
Opinion found that high Dry Creek flows from June through October result in sub-optimal habitat conditions 
for juvenile salmonids and issued an Incidental Take Statement restricting releases from Lake Sonoma to 
Dry Creek from June through October each year. Therefore, higher Dry Creek flows could be detrimental to 
the fisheries in Dry Creek and result in violations of the Incidental Take Statement. In addition, reductions in 
the lower Russian River minimum instream flow requirements will conserve storage in Lake Sonoma during 
drought conditions. Considering the severe drought conditions and the Governor's Emergency Drought 
Proclamation, conservation of water in Lake Sonoma is prudent. 
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5.2 No Injury to Any Other Lawful User of Water 

Under this Order, SCWA will be required to maintain specific flows in the Russian River from its most 
upstream point of diversion to the river's confluence with the ocean. Therefore, because these minimum 
flows will be present, it is anticipated that all other lawful users of water will still be able to divert and use any 
water to which they may be legally entitled during the period specified in this Order. Accordingly, granting 
this TUCP will not result in any injury to any other lawful user of water. Pursuant to Water Code section 
1439, the State Water Board will supervise diversion and use of water under this temporary change order for 
the protection of all other lawful users of water and instream beneficial uses. 

5.3 No Unreasonable Effect upon Fish, Wildlife, or Other lnstream Beneficial Uses 

Although flows in the mainstem Russian River will be reduced upon approval of this TUCP, prevention of the 
depletion of storage in Lake Mendocino is crucial for instream beneficial uses, including threatened and 
endangered fish species. Reductions in the minimum instream flow requirements will improve carryover 
storage in Lake Mendocino, which will provide significant benefit to all instream beneficial uses if dry 
conditions persist into Water Year 2015. Specifically, consenved storage will allow enhanced management of 
Russian River flows in the fall, winter and next spring for the benefit of salmon migration, spawning, and 
rearing. It is possible that the reduced flows may impair some instream beneficial uses, principally 
recreation, in the Russian River. However, any effects associated with such flow reductions would not be 
unreasonable, considering the potential catastrophic impacts to fish, wildlife and other instream beneficial 
uses that could occur with the current release levels, if the current release levels result in the draining of 
Lake Mendocino and the dewatering of the upper Russian River 

SCWA has consulted with the California Department of Fish and Wildlife (CDFW), NMFS, and the Regional 
Water Quality Control Board (Regional Board) regarding filing the TUCP and the effects of the proposed 
changes. All three agencies support the changes requested in the TUCP. The Regional Board has 
requested continuous water quality monitoring on the mainstem Russian River and at the Russian River 
Estuary and associated reporting, which will be required. CDFW and NMFS concurred that the proposed 
flow reductions are prudent measures to protect aquatic resources, such as Chinook, steelhead, and coho 
migration and spawning, as well as salmon egg incubation. CDFW and NMFS recognize that flow reductions 
will support conservation of Lake Mendocino's water supply and avoid dewatering of the upper Russian 
River. In light of the potential for the effective period of this Order to continue into migration seasons for 
threatened and endangered anadromous fish species, CDFW and NMFS have requested continuation of 
ongoing consultation and reporting efforts with SCWA to determine monitoring efforts and appropriate flows 
for fish passage. CDFW and NMFS also requested an additional pulse flow release requirement. However, 
current data regarding timing and need for a pulse flow is limited at this time. Furthermore, it is unclear 
whether a pulse flow is necessary to mitigate for the impacts of the changes sought by SCWA's TUCP. This 
Order may not be an appropriate vehicle to require SCWA to implement a pulse flow, but these issues 
should be discussed in the consultations with CDFW and NMFS. This order includes requirements for 
consultation on: 1) flow increases after November 1 to support successful migration and spawning of 
Chinook, steelhead, and coho salmon and 2) the need for and appropriate methodology for monitoring 
salmonid species and other native fish species in the Russian River. This Order also includes a term limiting 
ramping rates below Lake Mendocino to avoid fish stranding. 

To inform the review and approval of the TUCP and the State Water Board's continuing supenvision of the 
diversion and use of water under this temporary change order pursuant to Water Code section 1439, this 
Order requires SCWA to report on Consultations with CDFW, NMFS, and the Regional Board. In addition, to 
ensure beneficial use of water resources to the fullest extent possible and to prevent waste of water, SCWA 
is required to provide a weekly update lo the Deputy Director, CDFW, NMFS, and the Regional Board 
regarding the current hydrologic and environmental conditions of the Russian River (Term 11 ). This 
information will assist the State Water Board in determining whether additional actions are necessary. 
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5.4 The Proposed Change is in the Public Interest 

The proposed changes in the upper Russian River minimum instream flow requirements·will help conserve 
stored water in Lake Mendocino so that, in the event drought conditions persist, water can be released to 
maintain instream flows for the benefit and protection of all uses of Russian River water, including the 
salmonid fisheries in the Russian River. It is in the public interest to preserve these water supplies for these 
beneficial uses under present severe drought hydrologic conditions. 

The proposed changes in the lower Russian River minimum instream flow requirements will support 
ecological values in Dry Creek by preventing higher Dry Creek flows that could be necessary if the State 
Water Board were to approve only the requested changes in the upper Russian River requirements. As 
discussed above, such higher Dry Creek flows would impair habitat conditions for juvenile salmon ids and 
deplete storage in Lake Sonoma. It is in the public interest to minimize impacts to salmonids and conserve 
water supplies in Lake Sonoma during drought conditions. Reductions in diversions at SCWA's facilities can 
also serve to increase flows in the lower Russian River and prevent the need for higher Dry Creek flows. 
Accordingly, inclusion of a term requiring SCWA and its contractors to conserve water is in the public 
interest. Pursuant to Term 17, SCWA will be required to implement a Water Demand Reduction Plan to 
reduce water demand by a minimum of 20 percent relative to baseline (pre-drought) water demand. In 
addition, SCWA will continue to implement water use efficiency programs that align with the California Urban 
Water Conservation Council's Best Management Practices (BMPs) and comply with SBx7-7. 

To further ensure preservation of Lake Mendocino water supplies in the public interest, SCWA has 
coordinated the filing of this TUCP with the filing of a separate TUCP by the Mendocino Russian River Flood 
Control and Water Conservation Improvement District (District). The District's TUCP requested the 
temporary incorporation of demand management terms into the District's permit (Permit 12947B), which 
authorizes storage in Lake Mendocino for use within Mendocino County. According to the Supplement to 
SCWA's TUCP, the District's TUCP should result in reduced diversions in the upper Russian River, which 
will further improve storage in Lake Mendocino and allow SCWA to manage Russian River flows more 
efficiently. 

6.0 CONCLUSIONS 

The State Water Board has adequate information in its files to make the evaluation required by Water Code 
section 1435. 

I conclude that, based on the available evidence: 

1. The permittee has an urgent need to make the proposed change; 

2. The petitioned change will not operate to the injury of any other lawful user of water; 

3. The petitioned change will not have an unreasonable effect upon fish, wildlife, or other instream 
beneficial uses; and, 

4. The petitioned change, with the modifications described above, is in the public interest. 

ORDER 

NOW, THEREFORE, IT IS ORDERED THAT: the Petition filed by Sonoma County Water Agency (SCWA) 
for a temporary urgency change in Permits 12947A, 12949, 12950 and 16596 is approved and effective until 
180 days from the date of this Order or Lake Mendocino storage reaches the top of the water supply pool 
(68,400 acre-feet), whichever is earlier. 
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All existing terms and conditions of the subject permit remain in effect, except as temporarily amended by 
the following provision: 

1. The minimum instream flow requirements in the Russian River, as specified in Term 20 of Permit 
12947A, Term 17 of Permits 12949 and 12950, and Term 13 of Permit 16596, shall be modified as 
follows: 

a. Minimum instream flow in the upper Russian River (from its confluence with the East Fork of 
the Russian River to its confluence with Dry Creek) shall remain at or above 50 cubic feet 
per second (els). 

b. Minimum instream flow in the lower Russian River (from its confluence with Dry Creek to the 
Pacific Ocean) shall remain at or above 60 cubic feet per second (els). 

c. For purposes of compliance with this term, the minimum instream flow requirements shall be 
measured based on a 5-day running average of average daily stream flow measurements, 
provided that instantaneous flows on the upper Russian River shall be no less than 40 els 
and on the lower Russian River shall be no less than 50 els. 

2. Beginning November 1 SCWA shall consult with the National Marine Fisheries Service (NMFS) and 
the California Department of Fish and Wildlife (CDFW) regarding increasing controlled instream flow, 
to allow successful migration and spawning of Chinook, steelhead, and coho, at the USGS gages at 
both Hopland (No.11462500) and Healdsburg (No. 11464000) to a level not to exceed 100 els and 
at the USGS Hacienda gage to a level not to exceed 135 els. Consultations shall occur every · 
two weeks and SCWA shall submit a summary report of consultation details and any increases to 
the minimum flows to the Deputy Director within one week of each consultation meeting. 

3. To protect against stranding of fish when releases from Lake Mendocino are reduced under this 
Order, flow in the East Fork Russian River immediately below Coyote Dam shall not be reduced by 
more than 25 els per hour. Ramping rates specified in this term may be revised upon consultation 
with NMFS and the CDFW. SCWA shall submit a summary report of consultation details to the 
Deputy Director within one week of each consultation meeting. 

4. Within two weeks of the issuance of this Order, SCWA shall consult with NMFS and CDFW 
regarding the need for and appropriate methodology for monitoring salmonid species and other 
native fishes in the Russian River during the term of this Order. SCWA shall submit a summary 
report of consultation details and a description of any plans and methodologies for monitoring 
required by NMFS and CDFW to the Deputy Director within one week of the consultation. 

5. SCWA shall monitor and record daily numbers of adult salmon ids moving upstream past the life 
cycle monitoring station in Dry Creek (when operable) beginning no later than September 1, 2014, 
and continuing through the duration of the Order. SCWA shall include these numbers in the weekly 
reports required in Term 11. 

6. SCWA shall report to NMFS and CDFW every two weeks or more frequently upon their request 
regarding the applicable fisheries monitoring activities specified in Terms 4 and 5 of this Order. 
Consistent with the Biological Opinion, SCWA shall consult with NMFS and CDFW regarding any 
necessary adaptations to the monitoring program including revisions to Terms 4 and 5. SCWA shall 
submit a summary report of consultation details to the Deputy Director within one week of each 
consultation meeting. Upon consultation with NMFS and CDFW, any necessary revisions to the 
terms and conditions of this order shall be made upon approval by the Deputy Director. Reporting of 
fisheries monitoring tasks described in Terms 4 and 5 shall be submitted to the Deputy Director by 
April 1, 2015 in accordance with NMFS and CDFWannual reporting requirements as more fully 
described in the Biological Opinion. 
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7. Monitoring shall be conducted to determine the water quality effects and the effects to availability of 
aquatic habitat for salmon ids resulting from the approved temporary urgency change. Mainstem 
Russian River and estuary monitoring shall include continuous monitoring of temperature, dissolved 
oxygen (DO), pH, and specific conductance at multiple stations from Ukiah to Jen.ner. 

a. For the duration of this Order, monitoring on the mainstem Russian River shall occur at 
three, multi-parameter "permanent" water quality sondes on the Russian River at USGS 
stream gages located at Hopland, Diggers Bend near Healdsburg, and Hacienda Bridge. 
These three sondes are referred to as "permanent" as they are maintained as part of 
SCWA's early warning detection system in coordination with the United States Geological 
Survey (USGS) on its "Real-time Data for California" website. As of March 2014, the sonde 
at SCWA's river diversion facility (RDS) at Mirabel was removed due to several construction 
projects; therefore it will not be included in the 2014 monitoring effort. SCWA, in cooperation 
with the USGS, shall also operate three seasonal sondes with real-time telemetry at USGS 
gages at Cloverdale station (north of Cloverdale at Commisky Station Road), Jimtown (at the 
Alexander Valley Road bridge), and at Johnson's Beach (Guerneville). The sonde at the 
Cloverdale gage collects DO and temperature, the sonde at the Jimtown gage collects pH, 
temperature, DO, specific conductivity and turbidity, and the sonde at Johnson's Beach 
collects pH, temperature, DO, specific conductivity and turbidity. Data from these locations is 
available on the USGS "Real-time Data for California" website. 

b. Monitoring in the mainstem Russian River Estuary shall include nine stations in the lower, 
middle, and upper reaches of the Estuary, including tributaries and areas upstream from the 
Estuary that become inundated during lagoon conditions (maximum backwater area). 
Seven stations shall be located in the mainstem Estuary between the mouth of the river at 
Jenner and Monte Rio and two stations shall be located in the Willow and Austin creek 
tributaries, in areas that are subject to tidal and/or lagoon inundation. These sondes shall be 
removed when/if flows reach 1000 els and high flows are sustained. 

Sondes shall record hourly measurements of water temperature (Celsius), dissolved oxygen 
(milligrams per liter, mg/L), dissolved oxyg.en (percent saturation, % Sat), specific 
conductance (microsiemens), salinity (parts per thousand, ppt), and hydrogen ion (pH). All 
sondes shall be recalibrated following the manufacturer's manual and data downloaded 
every two weeks. 

Monitoring sites include: 
i. Russian River Mouth at Goat Rock State Beach (2 YSI 6600 Datasondes) 
ii. Russian River at Patty's Rock upstream from Penny Island (2 YS.1 6600 

Datasondes) 
iii. Willow Creek at the first bridge (1 YSI 6600 Datasonde) 
iv. Russian River at Sheephouse Creek downstream of Sheephouse Creek (1 or 2 YSI 

6600 Datasondes) 
v. Russian River at Freezeout Creek downstream of Freezeout Creek (2 YSI 6600 

Datasondes) 
vi. Russian River at Brown's Pool downstream of Austin Creek (1 YSI 6600 Datasonde) 
vii. Austin Creek downstream of the first steel bridge (1 YSI 6600 Datasonde) 
viii. Russian River at Patterson Point in Villa Grande (1 YSI 6600 Datasonde) 
ix. Russian River at Monte Rio downstream of Dutch Bill Creek (1 YSI 6600 

Datasonde) 

c. Monitoring on the East Fork Russian River, shall occur at a seasonal sonde approximately 
1/3 mile (0.33 mi) downstream from Lake Mendocino, and shall record hourly measurements 
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of water temperature, dissolved oxygen, specific conductance, pH, and turbidity. The 
monitoring site will be accessed by foot. 

8. SCWA shall monitor bacteria, nutrients, and algae at five surface-water sites in the Russian River 
Estuary. All samples shall be analyzed for nutrients (e.g. nitrogen, ammonia, and phosphorus), 
chlorophyll a, standard bacterial indicators (Total coliforms, E.coli, and Enterococcus), total and 
dissolved organic carbon, total dissolved solids, and turbidity. NutrienVBacterial/Chlorophyll a 
monitoring sites include: Russian River at the Jenner Boat Ramp; Russian River at Casini Ranch 
below Austin Creek; Russian River at Patterson Point in Villa Grande; Russian River at Monte Rio 
below Dutch Bill Creek; and Russian River at Vacation Beach below summer dam. 

Additional focused sampling would occur under certain conditions and.following specific river 
management and operational events, noted below, at the sites listed above: 

a. Removal of Johnson's Beach and/or Vacation Beach Dam - 3 samples within 10 days after 
dam removal 

b. Sandbar Closure at the river mouth - 3 samples within first 10 days (weekly thereafter) 
c. Sandbar Breach at the river mouth - 3 samples within 10 days after breach 
d. Lagoon Outlet Channel implementation - 3 samples within 10 days after implementation 

(weekly thereafter). 

Bacteroides bacteria sampling shall be conducted at the three surface-water sites in the maximum 
backwater area: Patterson Point, Monte Rio, and Vacation Beach. Sampling for human-host 
Bacteroides bacteria shall be conducted at public freshwater beaches during periods of potentially 
heavy contact recreational use (i.e. following Labor Day and Veteran's Day holiday) and during river 
mouth closure and lagoon outlet channel implementation when freshwater beaches may become 
inundated. 

Samples shall be collected weekly through the duration of the lagoon management period (May 1 -
October 15). Measurements of water temperature, dissolved oxygen, specific conductance, pH, and 
turbidity shall be collected using a YSI 6600 datasonde and YSI 650MDS datalogger during water 
sample collection. The sonde will be calibrated before and after the collection of water samples. 

Sampling frequency shall increase to daily at freshwater beach sites, including Patterson Point, 
Monte Rio and Vacation Beach, if bacteria indicators exceed North Coast Regional Water Quality 
Control Board (Regional Board) operative standards during the weekly sampling effort and shall 
continue daily until measurements are below operational standards. Measurements for E. coli (235 
MPN/1 OOmL) shall be used for a comparison to operational standards. Bacteria indicators and 
sampling effort shall be included in the weekly reports required in Term 11. 

SCWA shall continue to collect Enterococcus samples and record and report the data, however, 
Enterococcus results will not be relied upon when coordinating with the Regional Board and Sonoma 
County OHS about potentially posting warning signs at freshwater beach sites or to discuss potential 
adaptive Estuary management actions including mechanical breaching of the sandbar to address 
potential threats to public health. 

At the conclusion of any focused grab sampling event, regular weekly sampling shall resume, as 
described above. 

9. SCWA shall provide the summary data from the permanent water quality sondes required in Term ?a 
and nutrienVbacterial/algal sampling in Term 8 (as data becomes available) to the Deputy Director 
for the State Water Board and the Executive Director for the Regional Board in the weekly hydrologic 
status report required in Term 11. If any water quality issues of concern are observed from the 
continuous monitoring network, SCWA or the Regional Board can initiate consultation. SCWA shall 
submit a summary report of consultation details to the Deputy Director within one week of each 
consultation meeting. If no consultation is necessary; SCWA shall submit an explanation to the 
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Deputy Director within one week after the conclusion of the effective period of this Order. Upon 
consultation with the Regional Board, any necessary revisions to Terms 7 and 8 shall be made upon 
approval by the Deputy Director. 

10. SCWA shall summarize all water quality data collected pursuant to Terms 7 and 8 during the term of 
this. Order. The summary report shall include an evaluation of whether, and .to what extent, the 
reduced flows authorized by the Order caused any impacts to water quality, including any water 
quality impacts affecting recreation or the availability of aquatic habitat for salmon ids. The report 
shall be submitted to the Deputy Director by April 1, 2015. 

11. SCWA shall report to the Deputy Director of Water Rights and the Executive Director of the North 
Coast Regional Board on a weekly basis regarding the current hydrologic condition of the Russian 
River system, including current Lake Mendocino reservoir level, the rate of decline for Lake 
Mendocino, a 16-day cumulative rainfall forecast, current inflow from Potter Valley, fish counts, and a 
summary of the available water quality data. · 

12. This Order does not authorize any act that results in the taking of a candidate, threatened or 
endangered species, or any act that is now prohibited, or becomes prohibited in the future, under 
either the California Endangered Species Act (Fish and Game Code sections 2050 to 2097) or the 
federal Endangered Species Act (16 U.S.C.A. sections 1531to1544). If a "take" will result from any 
act authorized under this Order, the permittee shall obtain authorization for an incidental take permit 
prior to construction or operation of the project. Permittee shall be responsible for meeting all 
requirements of the applicable Endangered Species Act for the temporary urgency change 
authorized under this Order. 

13. The State Water Board reserves jurisdiction to supervise the temporary urgency change under this 
Order, and to coordinate or modify terms and conditions, for the protection of vested rights, fish, 
wildlife, instream beneficial uses and the public interest as future conditions may warrant. 

14. SCWA shall immediately notify the State Water Board if Lake Mendocino storage reaches the top of 
the winter water supply pool (68,400 acre-feet). 

15. SCWA shall immediately notify the State Water Board if any significant change in storage conditions 
in Lake Mendocino occurs that warrants reconsideration of this Order. 

16. SCWA shall provide a written update to the Deputy Director by April 1, 2015, regarding activities and 
programs being implemented by SCWA and its water contractors to assess and reduce water loss, 
promote increased water use efficiency and conservation, and improve regional water supply 
reliability. 

· 17. The temporary changes authorized by this Order are not effective unless SCWA is operating in 
accordance with a Water Demand Reduction Plan {Plan) satisfactory to the Deputy Director for 
Water Rights. The Plan shall be designed to ensure that all parties that beneficially use water 
diverted and/or stored under this right implement actions to meet a water demand reduction of a 
minimum of 20 percent of the baseline water demand. The Plan shall define baseline water demand 
as appropriate for SCWA's situation based on considerations such as weather, economy, wholesale 
supplier allocations or other relevant information. For the purpose of compliance with this term, if the 
Plan does not define baseline water demand, it is assumed to be the average water demand for the 
previous year (excluding drought years). 

The Plan shall include, at a minimum, the following components: 

1) All parties that beneficially use water diverted and/or stored under these rights and/or parties 
otherwise subject to the temporary change(s) authorized by this Order (excluding SCWA's 
surplus customers, whom are curtailed, and parties found on the De Minimus list provided by 
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SCWA on August 22, 2014, whose diversions amount to less than one percent of SCWA's 
total water distributed); 

2) Baseline water demand for all parties included in (1) above; 

3) Existing actions and additional actions planned by each party included in (1) above to reduce 
water use in order to meet the water demand reduction required by this term, including a 
description of how such actions can be expected to meet the demand reduction. The Plan 
shall also identify additional actions to be implemented, in the event that SCWA does not 
attain the amount of water use demand reduction relative to baseline water demand. 

Additional actions to be considered include, at a minimum, those recommended in any 
applicable Governor's Drought Proclamation as applicable to SCWA's operations, and 
determine if implementation of such action(s) may increase conservation of their water 
supply. If so, SCWA will either implement the recommendation(s) or provide documentation 
as to why such action is not reasonable for SCWA's situation. Actions to evaluate include, 
but are not limited to, 1) Avoid using water to clean sidewalks, driveways, parking lots and 
other hardscapes; 2) Turn off fountains and other decorative water features unless recycled 
or grey water is used for those water features, 3) Limit vehicle washing at home by 
patronizing local carwashes that use recycled water; 4) Limit outdoor watering of lawns and 
landscaping to no more than two times a week; 5) Recreational facilities, such as city parks 
and golf courses, and large institutional complexes, such as schools, business parks and 
campuses, should immediately implement water reduction plans to reduce the use of potable 
water for outdoor irrigation; 6) Commercial establishments such as hotel and restaurants 
should take steps to reduce water usage and increase public awareness of the drought 
through measures such as offering drinking water only upon request and providing 
customers with options to avoid daily washing of towels or sheets; 7) Professional sports 
facilities, such as basketball arenas, football, soccer, and baseball stadiums, and hockey 
rinks should reduce water usage and increase public awareness of the drought by reducing 
the use of potable water for outdoor irrigation and encouraging conservation by spectators.; 

Additional actions to be considered include, but are not limited to, those associated with on 
farm conservation, such as irrigation scheduling, tailwater recovery systems, and irrigation 
system improvements, and irrigation district system improvements, such as canal lining, 
canal structure improvements, and remote measurement, monitoring and control. SCWA 
shall determine if implementation of such action(s) may increase conservation of water 
supply. SCWA will either implement action(s) or provide documentation as to why such 
action is not reasonable for SCWA's situation; 

4) For parties included in (1) above over which SCWA has the authority or other ability to 
impose the listed water demand reduction actions, a list of such parties and a description of 
such authority or other ability over each party; 

5) For parties included in (1) above over which SCWA does not have the authority or other 
ability to impose the listed water demand reduction actions, a list of such parties, a 
description of the efforts of SCWA to coordinate with each of the listed parties to ensure that 
each party take appropriate action to reduce water demand, and a description of such 
actions for each party; 

6) A detailed schedule with planned completion dates for key events .. 

SCWA shall submit to the Deputy Director for Water Rights a written report within 15 days of the end of each 
month (monthly status update) that provides a summary of compliance with this term. The monthly status 
update shall, at a minimum, include a description of SCWA's actions to date to comply with the requirements 
of this term and the results of such actions, including but not limited to the amount of water demand 
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reduction relative to baseline water demand. The data submitted for the amount of water demand reduction 
shall include both monthly and aggregate annual to date information and shall be compared to baseline 
water demand. When the monthly status update reflects that SCWA is not achieving the minimum water 
demand reduction of this term, SCWA shall also include additional actions SCWA has adopted and/or 
implemented to meet the demand reduction and identify the date when such additional actions will be fully 
implemented as part of the monthly status update. 

Failure to achieve demand reduction may result in modification of this Order to limit the extent of the 
approved action, at the discretion of the Deputy Director for Water Rights. 

STATE WATER RESOURCES CONTROL BOARD 

Barbara Evoy, Deputy Director 
Division of Water Rights 

Dated: 

(OOOOOOU2) 
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NOTICE OF A TEMPORARY URGENCY CHANGE PETITION BY SONOMA COUNTY WATER 

AGENCY REGARDING PERMITS 12947A, 12949, 12950, AND 16596  
(APPLICATIONS 12919A, 15736, 15737, 19351) 

 

COUNTY: MENDOCINO, SONOMA   STREAM SYSTEM: RUSSIAN RIVER 
                PACIFIC OCEAN 
 

The Sonoma County Water Agency (SCWA) has filed a temporary urgency change petition, pursuant to 
California Water Code section 1435, with the State Water Resources Control Board (State Water Board), 
Division of Water Rights (Division).  Due to severe drought conditions, the petition requests to temporarily 
change the minimum instream flow requirements for the Russian River as listed below: 
 

(1) Reduce the minimum instream flow requirements in the upper Russian River (from its confluence 
with the East Fork of the Russian River to its confluence with Dry Creek) from 75 cubic feet per 
second (cfs) to 50 cfs. 

 

(2) Reduce minimum instream flow requirements in the lower Russian River (from its confluence with 
Dry Creek to the Pacific Ocean) from 85 cfs to 60 cfs. 
 

(3) For purposes of compliance, measure the minimum instream flow requirements based on a 5-day 
running average of average daily stream flow measurements, provided that instantaneous flows 
on the upper Russian River shall be no less than 40 cfs and on the lower Russian River shall be 
no less than 50 cfs. 

 
 

On August 25, 2014, the Division issued an Order approving the temporary urgency change petition. 
More information regarding this Order, including the petition, is available at: 
http://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/transfers_tu_notices/index.shtml 
 

Pursuant to California Water Code section 1438(d), any interested person may file an objection to the 
temporary change.  The procedure for addressing an objection is described in Water Code section 1438.  
Objections filed in response to this notice should be submitted to the persons listed below and 
must be received by 4:30 p.m. on September 25, 2014.    
 
 

Send objections to both:  
 

 Emily Hyland  Grant Davis 
 Permitting Section  General Manager 
 Division of Water Rights Sonoma County Water Agency 
             State Water Resources Control Board 404 Aviation Boulevard 
 P. O. Box 2000 Santa Rosa, CA  95403-9019 
 Sacramento, CA 95812  
 

For more information regarding this project, including procedures for filing objections, please contact 
Emily Hyland at (916) 341-5803 or Emily.Hyland@waterboards.ca.gov. 
 
 

DATE OF NOTICE:  August 26, 2014 
 

http://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/transfers_tu_notices/index.shtml
mailto:Emily.Hyland@waterboards.ca.gov
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SWRCB Order 8/25/2014 Term 16 

1 Introduction 
This report has been prepared by the Sonoma County Water Agency (Water Agency) to fulfill the 
requirements of Term 16 of the State Water Resources Control Board (State Board) Order dated August 
25, 2014 (Order). 

Term 16 of the Order directs the Water Agency to take the following actions: 

SCWA shall provide a written update to the Deputy Director by April 1, 2015, regarding activities 
and programs being implemented by SCWA and its water contractors to assess and reduce water 
loss, promote increasing water use efficiency and conservation, and improve regional water supply 
reliability. 

2 Water Use Efficiency 
In response to ongoing drought conditions, the Water Agency launched a conservation campaign, 
“There’s a Drought On, Turn the Water Off.” This first ever winter advertising campaign used humor to 
remind customers to conserve. Inspired by the Water Agency campaign, SaveOurWater.org launched a 
similar campaign using the same slogan. 

The Water Agency also hosted a “Drought Drive-Up” event. This event, with 10 locations throughout 
Sonoma County, gave away free water saving kits of a free showerhead, bathroom and kitchen faucet 
aerators, dye tabs, a shower timer and a bucket for saving water while waiting for hot water. Over 5,100 
kits were given away in one day. 

In addition to the Drought Drive-Up event, the Water Agency was one of the hosts of the DIY Outdoor 
Drought Solutions event, an interactive water conservation focused event that attracted approximately 
1,000 people. There, customers learned about how to sheet mulch, convert their sprinklers to drip 
irrigation, harvest rainwater and more. 

Also in response to the severe drought conditions, the Water Agency applied for and was awarded a 
grant though the Department of Water Resources- North Coast Integrated Regional Water Management 
Plan. This grant provided $1.05m for a direct installation toilet and urinal program, as well as a turf 
removal rebate program for residents within the Russian River watershed, an area that has never had 
water conservation programs available previously. 

The Water Agency also won the U.S. Environmental Protection Agency WaterSense Partner of the Year 
award for the Sonoma-Marin Saving Water Partnership work with the Qualified Water Efficient 
Landscaper (QWEL) program. QWEL is a national certification program, created in part by the Water 
Agency, developed to educate landscape professionals to the benefits of sound landscape design, 
management and irrigation practices. 
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2.1 Sonoma-Marin Saving Water Partnership Annual Report 
The Cities of Santa Rosa, Rohnert Park, Sonoma, Cotati, Petaluma, Town of Windsor and North Marin, 
Marin Municipal and Valley of the Moon Water Districts and the Water Agency formed the Sonoma-
Marin Saving Water Partnership in 2010.  The purpose of the Sonoma-Marin Saving Water Partnership is 
to establish the financial obligation for the eight local water utilities, Marin Municipal Water District and 
Sonoma County Water Agency, identify and recommend implementation of water conservation projects 
and to maximize the cost-effective projects for the Partnership. 

The Partners are committed to remain as members in good standing of the California Urban Water 
Conservation Council (CUWCC) and implement the Best Management Practices (BMPs) for water 
conservation. The Partners will implement or use best efforts to secure the implementation of any 
water conservation requirements and will publish an Annual Report to track progress. The Annual 
Report will track program implementation, highlight program milestones, and reinforce the importance 
of protecting and preserving water resources for future generations. The 2013/2014 Annual Report for 
the Partnership is attached in Appendix A. 

3 Water Loss 
Under the Water Agency’s Condition Assessment Program, Pure Technologies (Pure) was contracted to 
conduct two pipeline inspections in 2014 using two different approaches. In January 2014, Pure 
provided detailed inspection of 1.2 miles of the Agency’s 24-inch Oakmont Pipeline. The pipeline was 
taken off-line, dewatered, and inspected with a robotic crawler (PureRobotics platform) outfitted with a 
high-definition CCTV camera to assess mortar lining, LiDAR assembly for 3-dimensional pipe scans, and 
enhanced electromagnetics equipment to assess the condition of the steel cylinder and bar-wrapping of 
the bar-wrapped concrete cylinder pipe (AWWA 303). The results of the inspection identified small 
isolated areas that experienced mortar loss, but overall the inspected pipeline was found to be in very 
good condition with no signs of the pipe integrity being compromised. The enhanced electromagnetics 
analysis found no indications of corrosion of the pipe’s steel cylinder or bar-wrapping. 

In June 2014, Pure conducted an acoustic pipeline inspection of 6.8 miles in the southern portion of the 
Sonoma Aqueduct. The inspected section of pipeline was welded steel pipe of mainly 20-inch and 16-
inch diameter. Pure inspected the pipeline with their SmartBall technology, an acoustic sensing device 
capable of detecting leaks and air pockets. The SmartBall was inserted in the pipeline while it remained 
in service traveling with the flow. The results of the acoustic data analysis identified two leaks over the 
6.8 miles. The first leak was categorized as medium-sized (2-10 gpm) and was found during a follow-up 
site visit to be a delivery turnout valve that was not properly sealing. This ‘leak’ was not a water loss leak 
since water was flowing out to an Agency customer’s (Valley of the Moon Water District) distribution 
system. The second identified leak was categorized as small (<2 gpm). Subsequent site visits were not 
able to detect a leak with a ground mic in the vicinity identified by the SmartBall. The final 
determination for this leak was that the elevated pipeline pressures during the inspection created a 
small joint leak that under normal pressures disappeared. While the analysis of the acoustic data did not 
pick up an additional leak because noise from a nearby throttling valve masked the signal, a leaking 
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check valve was discovered during the inspection planning process. A swing check valve located on the 
east end of the Verano Avenue bridge in Sonoma was discovered to have a bad seal and leaking at 
approximately 5 gpm. There was no recollection by Agency staff of any inspection of the check valve 
prior and therefore the leak may have been occurring for many years without detection. Temporary 
repairs have reduced the leak and the check valve has been scheduled for replacement. 

4		 Water Supply Reliability- Forecast-Informed Reservoir 
Operations 

Forecast-Informed Reservoir Operations is a management strategy that uses data from watershed 
monitoring and modern weather and water forecasting to help water managers selectively retain or 
release water from reservoirs in a manner that reflects current and forecasted conditions. A workshop 
was held in August 2014, at University of California San Diego/Scripps Institution of Oceanography. 
Thirty-two representatives from multiple agencies met for three days to scope out an appraisal level 
FIRO study for Lake Mendocino. A work plan is now being drafted for release in 2015. The FIRO study is 
expected to occur over the next five years (depending on funding). Tangible outcomes from the full 
Lake Mendocino FIRO study will include identification, assessment and enhancement of the best science 
available to improve operations to maximize flood control, water supply and ecosystem benefits. The 
evaluation will identify realistic, short-term steps to provide more accurate and timely information 
about weather and watershed conditions. In addition to benefitting Lake Mendocino, the project has 
transferability potential throughout the western United States. Additional information on Improving 
Reliability for Droughts & Floods: Forecast-Informed Reservoir Operations is attached in Appendix B. 
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Appendix A 

2013/2014 Annual Report for the 
Sonoma-Marin Saving Water Partnership 

(begins on the following page) 
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About the Partnership
 
The Sonoma-Marin Saving Water Partnership 
(Partnership) represents 10 water utilities in 
Sonoma and Marin counties that have joined 
together to provide regional solutions for water 
use efficiency. 

The utilities include the Cities of Santa Rosa, 
Rohnert Park, Petaluma, Sonoma, Cotati; North 
Marin, Valley of the Moon and Marin Municipal 
Water Districts; Town of Windsor and Sonoma 
County Water Agency (Partners). Each of the 
Partners have water conservation programs that 
can assist customers in reducing their water use. 

The Partnership was formed to identify and 
recommend implementation of water use 
efficiency projects, and maximize the cost-
effectiveness of water use efficiency programs 
in our region. 

The Partners are committed to remain members 
in good standing of the California Urban Water 
Conservation Council (CUWCC) and implement 
the Best Management Practices (BMPs) for water 
conservation. 
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Our Service Area 
More than 600,000 residents in Sonoma and Marin counties rely 
on the water delivered from the Russian River by the Sonoma 
County Water Agency (Water Agency) to the nine cities and 
districts in the Partnership. Supplementing the water provided 
by the Water Agency are local supplies including recycled 
water, groundwater from underground aquifers and surface 
water reservoirs. 

Recreation, agriculture and wildlife, including threatened and 
endangered steelhead and coho and Chinook salmon also rely 
on these same natural resources in order to thrive. 

Realizing the importance of protecting and preserving water 
resources for future generations, the members of the Partnership 
have taken a proactive role in helping fund, maintain and 
implement an array of water supply, water use efficiency and 
fishery recovery programs. 
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There's a Drought On! Turn the Water Off! 
This year the California drought took center stage and Governor Jerry Brown declared a State of 
Emergency on January 17, 2014. Our region experienced historically dry weather and low reservoir water 
storage levels. The Sonoma-Marin Water Saving Partnership implemented an unusual winter water 
conservation public outreach effort with a simple message: “There’s a Drought On. Turn the Water Off.” In 
addition, the Partnership joined together to create a one day "Drought Drive-Up" event at 10 different 
locations throughout the region and handed out over 5,000 drought tool kits to community members. 
The area retail water providers stepped up their water conservation efforts and the Partnership website 
was enhanced by adding a Water Savings Calculator tool, an online form for reporting water waste, and 
providing online access to water conservation tips. 

The Partnership received a 2014 WaterSense “Partner of the Year” award from the U.S. Environmental 
Protection Agency as a professional certifying organization for promoting water efficient irrigation 
practices through implementation of the Qualified Water Efficient Landscaper Program (QWEL). QWEL 
educates landscape professionals and their customers on the benefits of sound landscape design, 
management and irrigation practices. The award was one of only nine issued by the EPA nationally. 

The Partnership was formed in late 2010 and recognizes that establishing common regional water 
conservation projects may cost effectively conserve more water than would otherwise be conserved 
by individual agencies. This regional approach is based on meeting water conservation regulatory 
requirements by offering financial incentives to conserve and by educating water users about where 
drinking water comes from and how to use it most efficiently. The Partnership, through its many water 
efficiency programs, educational seminars and outreach campaigns, is working every day of the year 
to educate our communities about the importance of conserving water resources and curbing water-
wasting behaviors. 

Regional water use during Fiscal Year 2013/2014 remains down significantly from prior years as 
mandatory outdoor water use restriction were in effect. The Partnership continues to offer educational 
resources, programs and incentives to aid our communities in meeting water use efficiency 
requirements in the future as we work together in response to variable water year conditions and 
maintain supplies for beneficial use and instream needs. 

Sincerely, 

Dennis J. Rodoni, Chair Susan Gorin, Chair 
Water Advisory Committee  Sonoma County Water Agency 
President Supervisor, County of Sonoma 
North Marin Water District 
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    Partnership Achievements by the Numbers 
5,355,996 gallons of water per 

year are being saved by local businesses 

through sustained reduction programs where 

rebates are provided for implementing process 

changes and equipment upgrades resulting in 

measurable water use efficiencies. 


507,222 square feet of lawn were 

removed through turf conversion programs 

— enough to cover nearly nine professional 

football fields. 


23,061students in 823 different 

classrooms received curriculum materials 

provided by the Water Education Program.
 

10,496 students experienced “The 

Musical Watershed” performed by the ZunZun
 
performing arts group in 37 shows at 25 different 

elementary schools.
 

7,058 actions were inspired by the 
Community Resilience Challenge. 

8,037 students received direct 

instruction by Water Education Program staff 

in the classroom, on technical tours and during 

field study sessions.
 

5,148 drought kits were distributed 

during the Drought Drive-Up Event held at 

10 locations throughout Sonoma and Marin 

counties on April 23, 2014. The kits included 

showerheads, bath and kitchen faucet aerators, 

dye tabs, shower timer, and bucket for saving 

water while waiting for hot water. 


4,410 Water Smart Home evaluations 
were performed. These in-home water 

efficiency assessments are performed by 

trained technicians to find opportunities for 

improvements, identify leaks, and inform 

homeowners about their indoor and outdoor 

water use.
 

3,540 rebates were issued to residents for 

replacing their old, inefficient toilets with new, 

EPA WaterSense labeled high-efficiency toilets
 
that flush at 1.28 gallons per flush or less.
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    Fiscal Year 2013/2014 

2,379 high-efficiency clothes washer rebates were 
issued. These EPA EnergyStar rated clothes washers use 40 
to 60% less water than older, top loading models and they 
save energy from heating less water and wringing out more 
water before the clothes go into the dryer. 

2,284 students participated in the Field Study 
Program where the 5th grade students performed water 
related experiments along the banks of the Russian River 
and learned about the riparian ecosystem. 

2,210 high school students learned about the 
water system and explored career opportunities in the 
field of water. 

941rebates were issued to businesses for installing 
high-efficiency toilets and urinals. 

720 guests visited the nine gardens that 
participated in the Third Annual Eco Friendly Garden 
Tour. 

356 parents volunteered to chaperone their child’s 
class during their field study visit to the Water Agency’s 
Russian River Field Study Site near Forestville. The 
parents participated along with the students allowing 
the Field Study Program to reach adults as well as 
children. 

215 landscapes were upgraded through our 
rebate programs. 

185 students graduated from the Qualified 
Water Efficient Landscaper (QWEL) and Spanish 
QWEL programs. 

166 in-garden visits were conducted by the 
Master Gardeners through the Garden Sense program 
to educate customers on low water use landscapes. 

151 businesses participated in our water use 
survey programs. 

87 people attended Rainwater Harvesting classes. 

47 videos were submitted for the high school video 
contest themed "There's a Drought On! Turn the Water Off!" 

22 businesses were certified through the Sonoma 
County Green Business Program sponsored by the Water 
Agency. 

11 permitted graywater systems were installed in 
homes to reuse water from bathroom sinks, showers, 
tubs and laundry for irrigating landscapes. 
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Partnership Highlights
 ANNUAL MULTI-MEDIA PUBLIC 
EDUCATION CAMPAIGN 
Following the 20-Gallon Challenge Campaign, the 
Partnership launched a new campaign to continue 
to increase awareness of the dry weather and serious 
drought conditions. The Partnership implemented 
a new regional multi-media effort throughout the 
North Bay region with a simple message: There's a 
drought. Turn the water off. The campaign's goal 
is to educate the public about outdoor and indoor 
water conservation by promoting creative and 
humorous tips for saving water. 

The Partnership also joined forces to hand out over 
5,000 drought tool kits during a one day, 10 location 
event called the "Drought Drive-Up." Partnership 
staff and elected officials handed out tool kits that 
included toilet dye-tests, water efficient shower 

heads, spray nozzles, 
shower buckets and 
more. The community's 
response was 
overwhelming as many 
drive-up locations ran 
out of supplies before 
the end of the day. 
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WaterOff.org 

There’s a Drought On. Turn the Water Off. 

PROGRAM EXPENDTURES 
Partners have pledged to fund water use efficiency programs. 
The baseline funding is established in the Memorandum 
of Understanding (MOU) and is based on historic water 
deliveries through the Water Agency’s water transmission 
system, ensuring that programs will always be available to help 
residents use our water resources efficiently. 

Minimum funding levels are presented in the orange bar in the 
table below along with Fiscal Year 13/14 expenditures. 

For the Town of Windsor, additional required funding paid 
through a direct diversion water conservation sub-charge is not 
included with their MOU minimum. These additional funds 
are designated for the Town's water use efficiency programs 
and are included in their annual program expenditures. 

The Water Agency’s Water Use Efficiency Program is funded by 
the water contractors through the Water Conservation Sub-
Charge as part of the Water Agency wholesale water rates. The 
amount of money deposited into the fund is calculated based on 
an estimate of the total costs for all regional Water Conservation 
Projects for each fiscal year. 

The Sonoma-Marin Saving Water Partnership does not specify 
a minimum amount that should be utilized for regional programs. 

City of 
Cotati 

Marin 
Municipal 

Water 
District 

North Marin 
Water 

District 

City of 
Petaluma 

City of 
Rohnert 

Park 

City of 
Santa Rosa 

City of 
Sonoma 

Valley of the 
Moon Water 

District 

Town 
of 

Windsor 

Sonoma 
County 
Water 

Agency 

Regional 
Total 

FY 13-14 $ 84 $1,947 $429 $660 $ 14 $1,127 $129 $245 $259 $1,630 $6,526 

Minimum $25 $177 $241 $242 $120 $557 $55 $72 $10 NA $1,500 

Program Expenditures (in thousands of dollars) 

2014 TEMPORARY URGENCY CHANGE PETITION 
As a result of the driest calendar year on record in Ukiah, the California State Water Resources Control Board (SWRCB) issued 
an order on December 31, 2013 that allowed the Sonoma County Water Agency to preserve Lake Mendocino’s dwindling 
water storage in response to a Temporary Urgency Change Petition that was filed on December 20, 2013 by the Water 
Agency. 

Beginning January 1, 2014 the order allowed lower minimum flows in the upper Russian River and more operational flexibility 
for water managers working to preserve every drop of water in Lake Mendocino. Due to the lack of rainfall in early 2014, the 
order was amended on March 7, 2014 adding terms to reduce water demand throughout the Russian River watershed. The 
reduced water releases saved over 15,000 acre- feet in Lake Mendocino; the equivalent of the reservoir's total storage in Fall 
2014. The Water Agency worked closely with natural resource agencies to maintain river flows at levels supporting migrating 
endangered coho salmon and threatened Chinook salmon and steelhead. 
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PARTNERSHIP 
RECEIVES 
NATIONAL AWARD 
The Partnership was 
recognized with a 2013 
WaterSense Excellence Award 
from the U.S. Environmental 
Protection Agency (EPA) for 
promoting water efficient 
irrigation practices through 
implementation of the 
Qualified Water Efficient 
Landscaper (QWEL) program. 
The Partnership was honored 
for its groundbreaking 
regional approach towards 
cost-effective incentive and 
educational based water use 
efficiency programs. 

From its early development 
through a collaborative effort 
between Partnership agencies 
(before the Partnership was 
formed) and the landscape 
industry, QWEL’s mission has 
been to educate landscape 
professionals and their 
customers on the benefits 
of sound landscape design, 
management, and irrigation 
practices. Since the QWEL 
program became WaterSense 
labeled in 2007, QWEL has 
issued over 700 certifications 
and is offered by 10 
organizations throughout 
the US. 
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20 x 2020 GOALS 
In 2009, SBx7-7 established a statewide goal, known as 20 x 2020, to reduce per 
capita water use 20% by the year 2020 with an interim goal of a 10% reduction 
by 2015. The chart below displays 2013 per capita water use in each Partner 
service area and the region as a whole. The 2015 and 2020 goals are indicated 
by the green and red lines, respectively. 

While the chart shows that many Partners are currently meeting the 2020 targets, 
we recognize that water use efficiency must continue. Many factors can affect 
water use patterns as seen in recent years. The rebound in the economy is one 
key factor that has caused an increase in water use. The overall longterm trend 
shows water demands have dropped as a result of many factors including the 
California drought, economy, changes in weather conditions, and active water 
conservation programs. 

It is important to continue the work on water use efficiency to maintain the 
savings already achieved and make sure the region captures all the benefits of 
future water savings. 

2013 Gallons per Capita per Day (GPCD) and 20 x 2020 Goals 

2015 Target 
134 137 161 153 140 136 194 136 143 142 

2020 Target 130 124 143 136 119 127 173 124 130 129 
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City of Santa Rosa 
(707) 543-3985 

www.srcity.org/wue 

City of Rohnert Park 
(707) 588-3300 
www.rpcity.org 

Town of Windsor 
(707) 838-1004 

townofwindsor.com 

City of Petaluma 
(707) 778-4507 

cityofpetaluma.net/wrcd 

Sonoma County Water Agency 
(707) 547-1933 

www.sonomacountywater.org 

City of Sonoma 
(707) 933-2237 

www.sonomacity.org 

Marin Municipal Water District 
(415) 945-1520 

www.marinwater.org 

Valley of the Moon Water District 
(707) 996-1037 

www.vomwd.com 

North Marin Water District 
(415) 761-8933 

www.nmwd.com 

City of Cotati 
(707) 665-3631 

www.ci.cotati.ca.us 

www.savingwaterpartnership.org 
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Improving Reliability for Droughts & Floods:
 
Forecast-Informed Reservoir Operations (FIRO)
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IMPROVING RELIABILITY FOR DROUGHTS & FLOODS:  
FORECAST-INFORMED RESERVOIR OPERATIONS (FIRO)

(over)

background Lake Mendocino is located on the East Fork of the Russian 
River in Mendocino County, California.  Created in 1958 by the Coyote Valley 
Dam, it provides +ood control, water supply, recreation and stream +ow 
regulation. ,e U.S. Army Corps of Engineers (Corps) owns and operates the 
dam in accordance with the Lake Mendocino Water Control Manual (1959, 
revised in 1986).   Sonoma County Water Agency is the local partner that 
manages water stored in Lake Mendocino for water supply. 
,e Manual speci-es elevations for an upper volume of reservoir storage that 
must be kept available for capturing storm runo. and reducing +ood risk and a 
lower volume of storage that may be used for water supply.  During a +ood event, 
runo. is captured by the reservoir and released soon after to create storage space 
for another potential storm. ,e Manual is based on typical historical weather 
patterns– wet during the winter, dry otherwise.
the problem 
,e Manual utilizes gross estimates of +ood potential to establish reservoir 
storage and release requirements.  It does not account for changing conditions in 
the watershed—for example, increased variation in dry and wet weather patterns 
and reductions to imported +ows into the Lake that have occurred since 1986. 
Also, the Manual’s reservoir operations procedures were developed decades ago, 
without the bene-t of current science that more accurately predicts weather and 
stream+ow.  
Given reduced supplies, changed hydrologic conditions, and technological 
advances, some adjustments to the current reservoir operating procedures may be 
possible to optimize the goals of maintaining +ood control while bolstering water 
supply reliability for downstream users and the environment (e.g., to support 
recovery of endangered and threatened -sh).  Modern observation and prediction 
technology could be used to reduce +ood risk by supporting decisions of greater 
reservoir level drawdown in advance of storms.  Or, such technology might be 
used to improve supply reliability by permitting more storm runo. to be retained 
for water supply while still preserving +ood risk reduction objectives.   

MCRRFC&WCID

PROJECT PARTNERS

steering committee members
firo co-chairs
   Jay Jasperse 
   Sonoma County Water Agency
  F. Martin Ralph
  Center for Western Weather and 
  Water Extremes

  Michael Anderson
  California State Climate O8ce, 
  Department of Water Resources
  Levi Brekke
  Bureau of Reclamation
  Mike Dillabough
  US Army Corps of Engineers
  Michael Dettinger
  United States Geological Survey
  David Ford
  Ford Consulting
  Rob Hartman
  NOAA’s National Weather Service
  Patrick Rutten
  NOAA Restoration Center
  Cary Talbot
  US Army Corps of Engineers
  Robert Webb
  NOAA’s Earth System 
  Research Laboratory



For example, following an atmospheric river-type storm in December 2012, water was released to create +ood 
space according to the Manual, dropping reservoir levels by more than 35%. 2013 was the driest year on record, 
resulting in little in+ow to re-ll the reservoir. By December 2013 lake levels were extremely low and remained 
low through 2014. Ideally, water from the December 2012 event could have been retained based on a 
longer-term precipitation forecasts, lessening the impact of drought.
the potential solution An interagency Steering Committee was formed to explore methods for 
better balancing +ood control and water supply needs. ,e committee, consisting of state and federal agencies, 
the Center for Western Water and Weather Extremes (CW3E) at UC San Diego and Sonoma County Water 
Agency are working together on a viability study to determine if Forecast-Informed Reservoir Operations 
(FIRO) at Lake Mendocino can improve water supply, maintain +ood risk reduction, and achieve additional 
ecosystem bene-ts. Recent studies show the potential for improved predictability of atmospheric rivers, which 
provide 50% of the region’s precipitation and cause most of the Russian River’s +oods.
FIRO is a management strategy that uses data from watershed monitoring and modern weather and water 
forecasting to help water managers selectively retain or release water from reservoirs in a manner that re+ects 
current and forecasted conditions. FIRO’s utilization of modern technology can optimize the use of limited 
resources and represents a viable climate change adaptation strategy. 
,e goal of FIRO is to update standard +ood control guidelines in order to improve water supply and 
environmental outcomes without diminishing +ood risk reduction or dam safety. Examples of tangible bene-ts 
include:

project status A workshop was held in August 2014, at University of California San Diego/Scripps 
Institution of Oceanography. ,irty-two representatives from multiple agencies met for three days to scope out 
an appraisal-level FIRO study.  A work plan is now being drafted for release in early 2015. ,e FIRO study is 
expected to occur over the next -ve years (depending on funding).
Tangible outcomes from the full Lake Mendocino FIRO study will include identi-cation, assessment and 
enhancement of the best science available to improve operations to maximize +ood control, water supply and 
ecosystem bene-ts. ,e evaluation will identify realistic, short-term steps to provide more accurate and timely 
information about weather and watershed conditions. In addition to bene-tting Lake Mendocino, the project 
has transferability potential throughout the western U.S.
contacts/steering committee co-chairs:
Jay Jasperse (FIRO Co-Chair), Chief Engineer, Sonoma County Water Agency 
707.547.1959   jay.jasperse@scwa.ca.gov
F. Martin Ralph (FIRO Co-Chair), Director, Center for Western Weather and Water Extremes at 
UC San Diego’s Scripps Institution of Oceanography   858.822.1809    mralph@ucsd.edu

 

Improve Supply Reliability for Downstream Uses - When storms cause moderate-to-high reservoir levels, normal 
operation is to release water to re-establish +ood control space. With FIRO, some of that water could be retained 
for future supply as long as no major precipitation is predicted for several days and it can be demonstrated that 
the retained water can be released past downstream +ood prone areas before the arrival of the next storm. ,is 
strategy will permit earlier supply capture in some years, improving summer season supply reliability for 
downstream water users and improving the timing and volume of releases to protect water quality and provide 
+ows needed for recovery of -sh populations.
Enhance Flood Risk Reduction - When a storm is predicted to cause +ooding, normal operations call for release of 
reservoir water and drawdown of water levels. With FIRO, release decisions would consider weather observations 
and predictions, which, in some cases, would indicate greater drawdown for +ood risk reduction so long as there 
is con-dence that the amount of precipitation and runo. will restore reservoir levels for water supply after the 
storm. 
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1 Introduction 
This Water Demand Reduction Plan (plan) has been prepared by the Sonoma County Water Agency 
(Water Agency) to fulfill the requirements of Provision 17 of the State Water Resources Control Board 
(State Board) Order dated August 25, 2014 (Order). 

Provision 17 of the Order directs the Water Agency as follows: 

“17. The temporary changes authorized by this Order are not effective unless SCWA is 
operating in accordance with a Water Demand Reduction Plan (Plan) satisfactory to the Deputy 
Director for Water Rights. The Plan shall be designed to ensure that all parties that beneficially 
use water diverted and/or stored under this right implement actions to meet a water demand 
reduction of a minimum of 20 percent of the baseline water demand. The Plan shall define 
baseline water demand as appropriate for SCWA's situation based on considerations such as 
weather, economy, wholesale supplier allocations or other relevant information. For the 
purpose of compliance with this term, if the Plan does not define baseline water demand, it is 
assumed to be the average water demand for the previous year (excluding drought years). 

The Plan shall include, at a minimum, the following components: 

1)	 All parties that beneficially use water diverted and/or stored under these rights 
and/or parties otherwise subject to the temporary change(s) authorized by this 
Order (excluding SCWA's surplus customers, whom are curtailed, and parties 
found on the De Minimus list provided by SCWA on August 22, 2014, whose 
diversions  amount to less than one percent of SCWA's total water distributed); 

2)	 Baseline water demand for all parties included in (1) above; 

3)	 Existing actions and additional actions planned by each party included in (1) above 
to reduce water use in order to meet the water demand reduction required by 
this term, including a description of how such actions can be expected to meet the 
demand reduction. The Plan shall also identify additional actions to be 
implemented, in the event that SCWA does not attain the amount of water use 
demand reduction relative to baseline water demand. 

Additional actions to be considered include, at a minimum, those recommended 
in any applicable Governor's Drought Proclamation as applicable to SCWA's 
operations, and determine if implementation of such action(s) may increase 
conservation of their water supply. If so, SCWA will either implement the 
recommendation(s) or provide documentation as to why such action is not 
reasonable for SCWA's situation. Actions to evaluate include, but are not limited 
to,1) Avoid using water to clean sidewalks, driveways, parking lots and other 
hardscapes; 2) Turn off fountains and other decorative water features unless 
recycled or grey water is used for those water features, 3) Limit vehicle washing at 
home by patronizing local carwashes that use recycled water; 4) Limit outdoor 
watering of lawns and landscaping to no more than two times a week;5) 
Recreational facilities, such as city parks and golf courses, and large institutional 
complexes, such as schools, business parks and campuses, should immediately 
implement water reduction plans to reduce the use of potable water for outdoor 
irrigation; 6) Commercial establishments such as hotel and restaurants should 
take steps to reduce water usage and increase public awareness of the drought 
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through measures such as offering drinking water only upon request and 
providing customers with options to avoid daily washing of towels or sheets; 7) 
Professional sports facilities, such as basketball arenas, football, soccer, and 
baseball stadiums, and hockey rinks should reduce water usage and increase 
public awareness of the drought by reducing the use of potable water for outdoor 
irrigation and encouraging conservation by spectators.; 

Additional actions to be considered include, but are not limited to, those 
associated with on farm conservation, such as irrigation scheduling, tailwater 
recovery systems, and irrigation system improvements, and irrigation district 
system improvements, such as canal lining, canal structure improvements, and 
remote measurement, monitoring and control. SCWA shall determine if 
implementation of such action(s) may increase conservation of water supply. 
SCWA will either implement action(s) or provide documentation as to why such 
action is not reasonable for SCWA's situation; 

4)	 For parties included in (1) above over which SCWA has the authority or other 
ability to impose the listed water demand reduction actions, a list of such parties 
and a description of such authority or other ability over each party; 

5)	 For parties included in (1) above over which SCWA does not have the authority or 
other ability to impose the listed water demand reduction actions, a list of such 
parties, a description of the efforts of SCWA to coordinate with each of the listed 
parties to ensure that each party take appropriate action to reduce water 
demand, and a description of such actions for each party; 

6)	 A detailed schedule with planned completion dates for key events. 

SCWA shall submit to the Deputy Director for Water Rights a written report within 15 days of 
the end of each month (monthly status update) that provides a summary of compliance with 
this term. The monthly status update shall, at a minimum, include a description of SCWA's 
actions to date to comply with the requirements of this term and the results of such actions, 
including but not limited to the amount of water demand reduction relative to baseline water 
demand. The data submitted for the amount of water demand reduction shall include both 
monthly and aggregate annual to date information and shall be compared to baseline water 
demand. When the monthly status update reflects that SCWA is not achieving the minimum 
water demand reduction of this term, SCWA shall also include additional actions SCWA has 
adopted and/or implemented to meet the demand reduction and identify the date when such 
additional actions will be fully implemented as part of the monthly status update.” 

2 Water Retailers included in Plan (Plan Component #1) 
The individual water utilities (Water Retailers) that are subject to the temporary change authorized by 
the Order are listed below. The list excludes Water Agency's surplus customers, whom are curtailed, and 
parties found on the De Minimus list provided to the State Board on August 22, 2014, whose diversions 
amount to less than one percent of Water Agency's total water distributed. 
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1. City of Cotati 

2. Forestville Water District 

3. City of Healdsburg 

4. California-American Water – Larkfield 

5. Marin Municipal Water District 

6. North Marin Water District 

7. City of Petaluma 

8. City of Rohnert Park 

9. City of Santa Rosa 

10. City of Sonoma 

11. Town of Windsor Public Works 

12. Valley of the Moon Water District 

3 Baseline Water Demands (Plan Component #2) 
The Order provides the following description for determining the baseline water demands: 

“The Plan shall define baseline water demand as appropriate for SCWA's situation based on 
considerations such as weather, economy, wholesale supplier allocations or other relevant 
information.” 

The Water Agency has determined that the SBx7-7 methodology for calculating the baseline water 
demands would be appropriate.  According to California Water Code Section 10608.12(b)(1) ‘Base daily 
per capita water use’ is defined as the following: 

“The urban retail water supplier’s estimate of its average gross water use, reported in gallons 
per capita per day and calculated over a continuous 10-year period ending no earlier than 
December 31, 2004, and no later than December 31, 2010.” 

The Water Agency and Water Retailers have selected a continuous 10-year period ending in December 
31, 2006 to be used to determine the baseline water demands for each Water Retailer. The 10-year 
period selected accounts for the economic downturn and severe weather patterns that the region has 
experienced. The baseline accounts for varying economic conditions and weather patterns that 
constitute generally normal conditions for the region. It is also consistent with determining per capita 
water use targets as required by the Urban Water Management Planning Act. The Water Retailers 
baseline gallons per capita per day (GPCD) water demand will vary month to month to allow an accurate 
comparison to the 2014 water demands. Below are the baselines that will be used during the term of 
the Order (August-February). 
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Water Retailer Aug Sep Oct Nov Dec Jan Feb 

Cotati 224 210 172 113 93 100 103 

Marin Municipal 197 183 157 115 104 96 100 

North Marin 259 245 204 138 101 101 91 

Petaluma 259 236 190 122 109 104 103 

Rohnert Park 201 192 153 115 101 100 105 

Santa Rosa 205 181 150 104 87 91 90 

Sonoma 305 294 247 159 132 134 121 

Valley of the Moon 206 193 162 112 97 97 93 

Windsor 244 221 175 102 85 77 78 

Forestville 292 264 214 124 104 104 99 

Healdsburg 300 279 224 146 133 127 131 

Cal-Am Larkfield 281 258 209 147 128 119 119 

Regional Average 248 230 188 125 106 104 103 

4 Existing Actions (Plan Component #3) 
The Water Agency and the Water Retailers are committed to eliminating unnecessary use of potable 
water for landscape irrigation and other waste during these drought conditions. The Water Agency and 
its water contractors continue to implement water use efficiency programs that align with the California 
Urban Water Conservation Council’s Best Management Practices (BMPs) and comply with SB 7x-7. 
While these BMPs remain the baseline for the region, the establishment of the Sonoma-Marin Water 
Saving Partnership (Partnership) in December 2010 memorialized the region’s commitment to long-
term, year-round water use efficiency. The Partnership removes one of the most significant barriers to 
implementing conservation programs, funding. Each Partner has committed to a sustained level of 
funding that is allocated specifically to implementing conservation programs. 

The Partnership represents ten water utilities in the North Bay in Sonoma and Marin counties (Partners) 
that have joined together to provide regional solutions for water use efficiency. The Partners include: 
the Cities of Santa Rosa, Rohnert Park, Petaluma, Sonoma, and Cotati; North Marin, Valley of the Moon, 
and Marin Municipal Water Districts; the Town of Windsor, and the Water Agency.  The Partnership was 
formed to identify and recommend water use efficiency projects and to maximize the cost-effectiveness 
of water use efficiency programs in our region. 

Each Partner is continuously implementing water conservation programs to reduce overall regional 
water use. Over the last few years, in response to the drought, the Partnership has increased outreach, 
revised education programs and expanded the available conservation incentives. 

At the onset of the drought in 2013, the Partnership doubled its annual public education campaign to 
encourage residents to voluntarily reduce water consumption. The Partnership launched the "20-Gallon 
Challenge" campaign to increase awareness of the water supply situation and as a call to action. The 
campaign featured a pledge to save 20 gallons per person per day. As an incentive to pledge, entries for 
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monthly prize drawings for high-efficiency toilets and clothes washers, rainwater catchment and gray 
water systems, and custom water-wise landscape designs were provided. Pledges and contest entries 
were accepted from participants throughout the Russian River Watershed to encourage water users in 
both Upper Russian River and Lower Russian River areas to participate in the challenge. 

In January 2014, in response to Governor Brown’s emergency drought proclamation, the Partnership 
launched a regional multi-media effort throughout the North Bay region with a simple message: 
“There’s a drought on.  Turn the water off.” The campaign has included: (1) outdoor water conservation 
tips that have been rotated in local and regional publications; and (2) advertisements on local radio 
stations and online media.  Each advertisement spotlights a creative or humorous method for saving 
water.  The campaign has been well received and is ongoing. 

An additional effort by the Water Agency included sponsoring four drought town hall meetings in 
Sonoma County in April 2014 to educate the public about the drought and the need to conserve water. 
The meetings were held in Santa Rosa, Rohnert Park, Windsor, and Petaluma. Water resource and 
conservation specialists attended these meetings to discuss the drought, water supply conditions and 
water conservation rebate programs.  In addition, officials from the County of Sonoma’s Permit and 
Resources Management Department and Office of Emergency Services attended each meeting to 
provide drought information relevant to rural residents and fire prevention. 

The Water Agency also sponsored ten “Drought Drive-Up” locations on April 23, 2014, in coordination 
with the Partnership. Over 4,000 community members drove up to the ten locations to receive free 
drought tool kits, which included:  (1) a water efficient faucet aerator; (2) toilet dye tab test; (3) shower 
timer; (4) shower bucket; (5) low-flow showerhead; and (6) conservation tip card. All participants in the 
“Drought Drive-Up” were also entered to win a free high-efficiency toilet or high-efficiency washing 
machine. 

The Partnership’s outreach efforts have improved water-use efficiency in the region and the Water 
Agency remains committed to ensuring that our water supply is reliable. The Partners remain in good 
standing with the California Urban Water Conservation Council (CUWCC) and implement the CUWCC’s 
Best Management Practices (BMPs) for water conservation. 

To promote water savings that extend beyond the Water Agency’s service area, the Water Agency has 
spearheaded the Sonoma-Mendocino Immediate Drought Relief Project (SMIDR), a demand reduction 
program that includes many entities in the Upper Russian River, an area that has lacked aggressive 
water conservation programs in the past, where opportunities exist to achieve significant water savings. 
SMIDR offers immediate drought relief and long-term water savings to the following participating 
agencies:  12th District Agricultural Agency (Redwood Empire Fairgrounds), Airport-Larkfield-Wikiup 
Sanitation Zone, Belmont Terrace Mutual Water Company, City of Cloverdale, City of Healdsburg, City of 
Ukiah, County of Sonoma - Department of Transportation and Public Works, City of Fort Bragg, 
Geyserville Sanitation Zone, Mendocino County Russian River Flood Control and Water Conservation 
Improvement District, Occidental County Sanitation District, Redwood Valley County Water District, 
Russian River County Sanitation District, private well owners within the Russian River watershed, Sea 
Ranch Sanitation Zone and Sweetwater Springs Water District. SMIDR has the potential to increase 
regional water use efficiency and drought resilience in the region for years to come and is a response to 
the Governor’s emergency drought declaration that set a 20 percent water demand reduction goal. 
SMIDR will reduce demands for water from Lake Mendocino and local groundwater supplies. 

The participating agencies in SMIDR have the option of offering one or both of the following water-
saving programs to their customers: 
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1.	 High-Efficiency Fixture Direct-Install Program, which will retrofit up to two inefficient toilets per 
customer with new high-efficiency toilets.  During the installation appointment, the Water 
Agency-hired plumber will also replace inefficient showerheads and aerators with free, water-
efficient models and perform a leak check at the water meter.  For commercial properties, in 
addition to toilets, inefficient urinals will be retrofitted with 0.125 gpf high-efficiency urinals; 
and 

2.	 Cash for Grass Turf Rebate Program, which will offer a $0.50/sq. ft. rebate for converting high-
water-use turf to low-water-use plant material (up to max of 500 sq. ft or $250 per customer). 

The Water Agency has managed a Direct Install program in its service area for five years. The Water 
Agency has already established the needed program elements (agreements with local plumbers, billings 
procedures, etc.) that will be utilized for SMIDR. 

Through SMIDR, participating agencies will be set up to transition into self-managed ongoing 
conservation programs.  The High-Efficiency Fixture Direct-Install Program reduces base demands 
addressing approximately 75% of the total indoor residential water use (showers: 20%, faucets: 18%, 
toilets: 20%, leaks: 18%) by improving fixture efficiency and identifying leaks.  The Cash for Grass 
program addresses 50% of the total water use by homes and directly reduces peak water demands. 

On June 2, 2014, the California Department of Water Resources (DWR) released an expedited 2014 
Integrated Regional Water Management Drought Grant Solicitation seeking projects that would provide 
immediate, measurable water savings.  The Water Agency submitted a grant proposal for SMIDR, which 
was selected as one of eleven projects by the North Coast Resource Partnership, which submitted the 
Water Agency’s proposal on July 21, 2014 to DWR with a recommended funding of $1.05 million.  The 
participating agencies in SMIDR and Water Agency have committed to provide $630,000 in local 
matching funds, raising the possible total funding to $1.68 million. The DWR anticipates approving grant 
awards for this program in October 2014. If the grant is not awarded, SMIDR will still continue at a 
scaled back level with local funding. 

On-farm conservation programs are not applicable in the Water Agency and Water Retailers service 
area. Thus, on-farm irrigation scheduling, tailwater recovery systems, and irrigation system 
improvements are not included in our water use efficiency programs. The Water Agency does not 
operate an irrigation district system. Canal lining, canal structure improvements, and remote 
measurement, monitoring and control are not applicable to our system. 

On July 15, 2014, the State Board adopted Resolution No. 2014-0038, which adopted emergency 
regulations for statewide urban water conservation. The new regulations require almost all of the 
Water Agency’s primary water customers to implement water shortage contingency plans to the level of 
mandatory restrictions on outdoor irrigation and submit monthly monitoring reports comparing 
monthly water production with the corresponding calendar month production from 2013. 

Each of the Water Retailers have taken local action to reduce water use and comply with the State 
Emergency Water Conservation Regulations effective July 29, 2014. Appendix of Resolutions contains 
copies of formal action taken by each Water Retailer’s City Councils or Board of Directors for approval of 
implementing the State Board’s emergency regulations for urban water conservation.  The following is a 
summary of the actions taken by each of the Water Retailers included in the Plan. 

4.1 City of Cotati 
Activities in response to the drought to date: 

•	 Phase 2 of the water shortage contingency plan was adopted on August 12, 2014. 
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•	 Voluntary 20% water use resolution, February 25, 2014. 

•	 Mandatory outdoor water use restrictions resolution, instituting Stage 2 of water conservation 
shortage plan. 

•	 Direct mail out to all dedicated irrigation accounts informing them of the mandatory reductions. 

•	 WaterSmart mailers every 2 months to all residential customers, giving them actual water use 
comparisons with similar households or prior year usage, and recommending water 
conservation measures tailored to the customers usage profile, and past conservation actions. 

•	 Farmer’s Market water conservation information and fixture giveaways. 

•	 Increased water conservation surveys, direct install toilets, turf rebates, and washer rebates. 

•	 City of Cotati (Cotati) staff are looking for overwatering to notify residents of water waste. 

•	 Cotati Staff are developing a new water conservation door hanger. 

The Cotati City Council authorized a project to upgrade all older meters to more accurate ultrasonic 
meters, and add an AMI network to collect all reads which will begin this winter. The system will enable 
real-time notification of Cotati and customers of customer-side leaks, notify Cotati of leaks on the 
distribution system, and allow for a precise accounting of unmetered water to address any systemic 
issues. 

4.2 Forestville Water District 
On August 12, 2014 Forestville Water District (FWD) adopted a Resolution enacting Phase II- Mandatory 
conservation.  The Resolution requires mandatory conservation including the following prohibitions: 

•	 Irrigation of outdoor landscaping that results in excess runoff. 

•	 Washing down of sidewalks, driveways or other hardscapes. 

•	 Operation of decorative fountains or other features that do not recirculate the water. 

•	 Washing of vehicles without an automatic shutoff device on the hose. 

•	 Irrigation of outdoor landscaping more than 2 times per week. 

FWD has been utilizing social media to educate its customers on the conservation requirements. 

4.3 City of Healdsburg 
City of Healdsburg (Healdsburg) began taking actions to address the drought in June 2013 through the 
implementation of Stage 1 Voluntary Water Conservation Measures requesting a 10% reduction in 
water use. These measures were in place until January 2014 when Healdsburg moved to more 
aggressive Stage 2 Mandatory Water Conservation Measures, requiring 20% reduction in water use. 

Outreach and education is a key component to meeting the mandatory restrictions.  To ensure 
customers had the tools to reduce water use Healdsburg launched the Water Conservation Rebate 
Program in March 2014.  A Graywater Conversion 101 course was offered on July 17, 2014 for residents 
to learn how to safely use graywater for irrigation.  Outreach continues through bill insert notifications, 
and education has been increased through enforcement actions, such as code enforcement letters sent 
to customers violating stage 2 requirements.  Healdsburg has launched of the Direct-Install Toilet 
Replacement Program and the Turf Rebate Program through SMIDR. 
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In April 2014, Healdsburg received approval to utilize recycled water for construction purposes and on 
May 5, 2014 Healdsburg was able to begin using recycled water for agricultural irrigation. 

Below are the conservation measures that are currently in place within Healdsburg service area. 

•	 Apply outdoor irrigation water only during the evening and early morning hours to reduce 
evaporation losses (8:00 pm to 7:00 am). 

•	 For property with an even numbered address, irrigate outdoors only on even days of the month. 

•	 For property with an odd numbered address, irrigate outdoors only on odd days of the month. 

•	 Stop the washing of sidewalks, walkways, driveways, parking lots and other hard-surfaced areas 
by direct hosing, except as may be necessary to prevent or eliminate materials that present a 
danger to public health and safety. 

•	 Correct and repair the escape of water through breaks or leaks within the customer’s plumbing 
or private distribution system. It shall be presumed that a period of seventy-two (72) hours 
after the customer discovers such a break or leak, or receives notice from Healdsburg, is a 
reasonable time within which to correct such break or leak or, at a minimum, to stop the flow of 
water from such break or leak. 

•	 For irrigation valves controlling water applied to lawns, vary the minutes of run-time consistent 
with fluctuations in weather. Reduce minutes of run-time for each irrigation cycle if water 
begins to run-off to gutters and ditches before the irrigation cycle is completed. 

•	 Utilize water conservation incentives, as available, to replace inefficient plumbing fixtures and 
appliances with water efficient models. 

•	 Utilize City information regarding using water efficiently, reading water meters, repairing 
ordinary leaks, and water efficient landscapes. 

•	 Stop noncommercial washing of privately owned motor vehicles, trailers and/or boats except 
when utilizing a bucket and a hose equipped with an automatic shut-off. 

•	 Prohibited: Any use of water from a fire hydrant, except for fighting fires, line flushing required 
by regulatory agencies or essential construction needs. 

•	 Healdsburg will not accept or approve building permits for new swimming pools unless the 
owner agrees to obtain pool water from a source other than Healdsburg's potable water system. 

•	 Prohibited: Use of potable water for dust control, compaction, and other construction purposes, 
except recycled water as allowed by the Regional Water Quality Control Board, for dust control 
and compaction at construction sites. 

•	 Water use by a vehicle washing facility is limited to 80% of the water used by the facility from 
the corresponding billing period in the prior year, unless such washing facility treats and recycles 
wash water in which case this provision shall not apply. 

•	 Water use for any non-residential use is limited to 80% of the water used by the customer 
during the corresponding billing period in the prior year. 

4.4 California-American Water – Larkfield 
California-American Water (Cal-Am) implemented its Rule 14.1 voluntary water conservation plan in 
March 2014. Cal-Am has focused on education over enforcement, visiting customers engaged in water 
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wasting activities and helping them prevent wasteful use. Cal-Am has also continued to promote 
conservation with four direct mail pieces, bill text messages and customer outreach at five local events 
and meetings in and near the service area this year. 

California-American Water offers Water Use Surveys, free devices including showerheads and hose 
nozzles, and rebates for toilets, clothes washers, turf removal, irrigation equipment and more. 

4.5 Marin Municipal Water District 
Marin Municipal Water District (MMWD) serves a population of approximately 185,000 located within 
the unincorporated areas of Marin County and the cities of San Rafael, Mill Valley, Fairfax, San Anselmo, 
Ross, Larkspur, Corte Madera, Tiburon, Belvedere and Sausalito. MMWD’s water supply sources are 
comprised of a reservoir system, imported water from the Sonoma County Water Agency and recycled 
water. 

In November 2013, MMWD began making preparations should the dry conditions extend into a third 
consecutive year. The following timeline describes actions taken by MMWD: 

•	 December 17, 2013: MMWD Board of Directors adopted Resolution No. 8244 directing the 
General Manager to take specific actions in response to the dry weather conditions, including 
jump starting our conservation rebate program, which had been temporarily suspended during 
the economic challenges of the prior years (all of MMWD’s other water conservation programs 
continued unabated).  The Board also formed a Drought Resiliency Task Force. 

•	 January 11, 2014: Calendar year 2013 rainfall totaled 11 inches, which was the lowest calendar 
year rainfall in MMWD’s recorded history.  As the dry conditions persisted into January 2014, 
MMWD began utilizing Phoenix Lake, one of our reserve reservoirs, which is only used during 
periods of very dry weather. MMWD also suspended its water quality flushing program to 
conserve water, and boosted resources dedicated to our leak repair program.  On January 
11th, MMWD published an opinion/editorial in the Marin IJ about the drought and urged our 
customers to save water. 

•	 January 15, 2014: Issued news release regarding District’s decision to begin pumping water 
from Phoenix Lake. 

•	 January 21, 2014: MMWD’s Board of Directors adopted Resolution No. 8251, which called for 
our customers to voluntarily reduce water usage by 25 percent and activated Phase 1 of 
MMWD’s water shortage contingency plan. 

•	 January 22, 2014: issued news release regarding Board’s call for 25 percent voluntary reduction 
in water use. 

•	 January 26, 2014: MMWD began running weekly ads in the Marin IJ updating our customers on 
reservoir levels and the drought. 

•	 January 28, 2014: MMWD’s General Manager led a presentation to the Marin County Board of 
Supervisors on the drought and water supply in Marin County. 

MMWD’s water shortage contingency plan calls for a 25 percent mandatory reduction in water usage if 
reservoir storage is projected to be below 40,000 acre-feet on April 1st.  District modeling indicated this 
level could be reached by mid-March if the lack of rainfall continued. MMWD immediately began 
preparing to implement a 25 percent mandatory rationing program. Other actions conducted by 
MMWD at this time included: 
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•	 February 5, 2014: drought presentation to Fairfax City Council. 

•	 February 7, 2014: drought meeting with Congressman Jared Huffman. 

•	 February 10, 2014: drought presentation to San Geronimo Valley Planning Group. 

•	 February 11, 2014: drought presentation to San Anselmo Town Council. 

•	 February 12, 2014: mailed 90,000+ copies of Drought Watch newsletter to District customers 
and property owners. 

•	 February 13, 2014: drought meeting with Assembly member Marc Levine. 

•	 February 13, 2014: drought presentation to Ross Town Council. 

•	 February 14, 2014: participated in ACWA’s statewide Drought Action Group meeting. 

•	 February, 2014: started up recycled water system (system usually doesn’t start-up until April 1 
each year). 

•	 February, 2014: began making preparations to utilize Soulajule Reservoir, another of MMWD’s 
reserve reservoirs, which is only used during extremely dry conditions. 

A five day storm in early February brought nearly 15-inches of rain to MMWD’s Lagunitas Creek 
watershed. Total storage on February 17th was over 53,000 acre-feet. MMWD was no longer in danger 
of being below 40,000 acre-feet of total storage on April 1, which would have triggered a mandatory 25 
percent reduction in water usage by customers. 

Even though the February storms substantially improved MMWD’s water storage conditions, MMWD 
storage levels were still below normal.  Therefore MMWD continued to urge customers to reduce water 
usage through newsletters, media ads, MMWD’s web page and at community meetings. 

•	 February 21, 2014: conducted meeting of MMWD’s Drought Resiliency Task Force. 

•	 March 7, 2014: drought presentation to Lagunitas Creek Watershed Technical Advisory 
Committee. 

•	 March 13, 2014: drought presentation at Impact Marin Conference on Water Supply and the 
Drought. 

•	 March 13, 2014: drought presentation to San Francisco Planning and Urban Renewal
 
Association (SPUR).
 

•	 March 19, 2014: drought presentation to Larkspur City Council. 

•	 March 22, 2014: published opinion/editorial on the drought in the Marin IJ. 

•	 March 26, 2014: issued news release regarding MMWD providing “Drinking Water Upon 
Request” table tents for restaurants. 

•	 April 3, 2014: drought presentation to Oak Manor Homeowner’s Association. 

•	 April 10, 2014: conducted meeting of MMWD’s Drought Resiliency Task Force. 

•	 April 16, 2014: drought presentation to Tiburon Town Council. 

•	 May 2, 2014: drought presentation at Marin Economic Forum. 

•	 May 22, 2104: District launched “Water Saving Heroes” conservation recognition program. 
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•	 July 9, 2014: District launched a new conservation pilot program in partnership with
 
WaterSmart Software involving 5,000 District customers.
 

In addition to these actions, MMWD has been issuing drought updates on a monthly basis through e-
newsletter and bill inserts, providing water saving tips through blog posts, and placing ads through social 
media such as Facebook and Twitter. MMWD has also been actively participating in the regional 
Sonoma-Marin Saving Water Partnership. 

4.6 North Marin Water District 
On April 1, 2014, North Marin Water District (NMWD) declared a water shortage emergency, enacted 
Stage 1 of the Novato Water Shortage Contingency Plan and adopted Emergency Water Conservation 
Ordinance No. 28 which prohibits waste and non-essential use of water and establishes a community 
wide 20% reduction target for water use compared to the corresponding billing period in 2013. On 
August 5, 2014, NMWD adopted Resolution 14-18 in response to the State Board’s Emergency Water 
Conservation Regulations to enact mandatory restrictions on outdoor irrigation pursuant to Stage 2 of 
the Novato Water Shortage Contingency Plan. Effective August 6th, Resolution 14-18 prohibits outdoor 
spray irrigation (for both residential and non-residential customers) except if the customer maintains a 
20% reduction when compared to the corresponding billing period in 2013, and mandates night-time 
watering (7pm to 9am). 

4.7 City of Petaluma 
On September 8, 2014 the City of Petaluma (Petaluma) adopted a resolution that contains the following 
mandatory restrictions to outdoor irrigation and potable water use: 

1. No irrigation of ornamental landscapes or turf with potable water between the hours of 8:00 
a.m. and 7:00 p.m. 

2.	 Hose-end shut off nozzles required on all garden and utility hoses to include washing cars, boats, 
and trailers. 

3.	 No application of potable water for washing down pavement by direct hosing without a shutoff 
nozzle, except for health and safety including sanitation. Use of low flow pressure washers is 
encouraged. 

4.	 No runoff or overspray caused by outdoor irrigation. 

5.	 No water used for non-recycling water features such as fountains. 

6.	 Irrigation accounts cannot exceed allocated water budgets by more than 20%. 

To remain consistent with the action taken by the SWRCB, the proposed resolution to re-implement 
Stage 1 of Petaluma’s Water Shortage Contingency Plan would end (i.e. “sunset”) on April 25, 2015 
unless Emergency Regulations are extended or ended earlier by the SWRCB. 

Petaluma staff has conducted the following outreach: 

1.	 Direct Mailings: three post cards sent to all customers beginning March 2014. Additional post 
cards will be sent regularly throughout the drought period. 

2.	 Message at this year’s Sonoma-Marin fair display focused on the drought. 

3.	 Monthly Argus Courier newspaper ads began running in March 2014 and have continued. 

4.	 Argus Courier newspaper ads increased to weekly as of September 2014. 
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5.	 “Before the Movie” ads began running March 2014 and will continue. 

6.	 Four public workshops have been conducted since March 2014 – each workshop attendee was 
provided drought information and given ways to conserve water – approximately 230 attendees 
attended the workshops. 

7.	 Social media posts have included drought related messages – this effort will increase to every 
Thursday effective immediately. 

8.	 Signs at Petaluma parks being installed say “Please Tolerate our Thirsty Lawns During This Period 
of Drought”. 

9.	 A drought banner will be displayed at D St., Kentucky St. and McDowell Shopping Center when 
space is available. 

Petaluma staff will exercise progressive enforcement of the mandatory irrigation restriction in 
accordance with the 2008 resolution addressing administrative citation for violation of the PMC; and 
PMC 15.16.100, Enforcement and Fees, as follows: 

1.	 Personal contact: Education and technical support provided. If no one is home, a door hanger 
indicating the nature of the violation is provided. Customer is given 72 hours or less as 
appropriate to mitigate violation. 

2.	 If personal contact is not successful: Provide written notice of the violation including date when 
correction must be complete. Copy of notice is sent by certified mail. 

3.	 First violation under administrative penalty resolution: If correction not made in accordance 
with written notice, apply fine of $100. 

4.	 Second violation within 36 months under administrative penalty resolution: If correction not 
made or recurrence of violation a fine of $500. 

5.	 Third violation within 36 months under administrative penalty resolution: Fine of $1,000. 

6.	 In addition to issuing a notice of violations, if appropriate: Shut off water service until 

verification of correction is made. Cost of shut off and turn on is an additional $60.
 

4.8 City of Rohnert Park 
On February 11, 2014, the City of Rohnert Park (Rohnert Park) adopted a resolution calling for voluntary 
20% reduction in water use. On August 26, 2014, Rohnert Park adopted an interim urgency ordinance 
that: 

1.	 Imposed prohibitions against washing hardscapes; washing cars without a shutoff nozzle; 
irrigation runoff; and non-recycling decorative water features. 

2.	 Implemented the provisions of Stage 2 of our Water Shortage Emergency Plan that make 
outdoor irrigation restrictions mandatory including: 

i.	 Restricting residential irrigation use to between the hours of 6 p.m. and 8 a.m. 
ii.	 Restricting potable water use through a dedicated irrigation meter to the hours of 6 

p.m. and 8 a.m. and to an amount no greater than eighty percent (80%) of historical 
net evapotranspiration-based demand for the square footage of the irrigated area. 

iii.	 Requiring customer inspections of all irrigation systems, repairing of leaks, and 
adjustment of spray heads to provide optimum coverage and eliminate avoidable 
over-spray. 
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iv.	 Requiring that when irrigation control values are used, sprinkler system run times 
vary consistent with fluctuations in weather. 

v.	 Requiring reduced run-time for each irrigation cycle if water begins to run-off to 
gutters and ditches before the irrigation cycle is completed. 

3.	 Encouraged ongoing voluntary efforts to Rohnert Park’s conservation incentive, rebate and 
giveaway programs and Rohnert Park’s information regarding water efficient landscapes. 

To help with implementing the ordinance Rohnert Park also undertook some work on our website to 
make conservation information more easily accessible and the Partnership’s “There’s A Drought On. 
Turn Your Water Off.” signs were placed around town.  At the direction of the Rohnert Park Water 
Issues Subcommittee, staff is currently working on a proposal for a cash-for-grass program for 
consideration by City Council. 

4.9 City of Santa Rosa 
In February 2014, the City of Santa Rosa (Santa Rosa) adopted a resolution asking for a voluntary 20% 
community-wide reduction in water use by focusing on eliminating water waste and improving water 
use efficiency.  To inform water utility customers, Santa Rosa sent a letter to each of our approximately 
52,000 accounts regarding the resolution and providing information on the requirements should Santa 
Rosa need to adopt a stage of the Urban Water Shortage Contingency Plan (Shortage Plan) in future 
months. Santa Rosa participated in the regional “There’s A Drought On. Turn Your Water Off.” media 
campaign, sent out utility bill inserts, provided information through its website and social media, 
provided weekly drought updates to local officials and to the public at City Council meetings, and 
provided education to all City employees.  In addition, Santa Rosa provided information and giveaways 
at community events, including Earth Day, downtown markets, the Drought Drive-Up and held a 
Drought Town Hall meeting.  As a result of the voluntary conservation efforts, water demand during the 
months of March - July was reduced by 16% compared to same time last year. 

On August 5, 2014, in response to State Emergency Drought Regulations, Santa Rosa of Santa Rosa 
adopted Stage 1 – Mandatory of the Shortage Plan.  Stage 1 – Mandatory requires the following: 

•	 20% community-wide reduction in water use; 

•	 Compliance with Santa Rosa’s water waste ordinance which prohibits runoff from irrigated areas 
and prohibits property side breaks and leaks; 

•	 Irrigation can only occur between the hours of 8 PM through 6 AM; 

•	 Prohibits washing down hardscapes unless required for public health and safety; 

•	 Prohibits using potable water for street washing; 

•	 Requires shut-off hose nozzles for all garden and utility hoses; and 

•	 Requires “Water-on-request” at all restaurants. 

Santa Rosa has implemented weekly water watch patrols and also provides options for the community 
to report water waste and Stage 1 – Mandatory violations through its website, hotline and MySantaRosa 
app. Santa Rosa has hired additional staff to assist with implementing the water waste program. Water 
Use Efficiency staff and City field crews have been trained and can door tag any home or business for a 
violation.  Santa Rosa has a progressive enforcement program that starts with information and 
education and can ultimately lead to turning off the customer’s water service. 
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Santa Rosa is providing information to the community through utility bill inserts, utility bill face 
messages, utility bill envelopes, social media, dedicated website, video on local cable channels, radio 
and newspaper ads.  Weekly drought updates to our local officials and to the public at City Council 
meetings and employee education is on-going. Santa Rosa provided information and giveaways at the 
Sonoma County Fair and held a DIY Outdoor Drought Solutions event providing information and hands-
on learning opportunities for reducing outdoor water use. 

In addition to the numerous water use efficiency rebate and incentive programs, Santa Rosa is launching 
a new Water Smart Campaign, focusing on reducing outdoor water use.  The Water Smart Campaign 
includes yard signs and weekly watering recommendations. Santa Rosa has updated its rebate amount 
for turf removal from $0.50 per square foot to $1.00 per square foot, is introducing a new recirculating 
hot water pump rebate and launching a new high efficiency fixture direct install program.  City staff 
anticipates that the renewed outreach and additional programs will achieve a 20% reduction in water 
use compared to same time last year. Water demand during August 2014 was reduced by 17% 
compared to August 2013. 

4.10 City of Sonoma 
The City of Sonoma (Sonoma) has taken the following in addition to the Partnership activities listed 

above: 

1.	 Implemented Stage 2 Mandatory Conservation on 8/18/14, limiting outdoor turf irrigation to 2 
days per week, and complying with all other State Emergency Conservation Regulations. 

2.	 Suspended the use of hydrant meters on 2/3/14 to draw water from Sonoma fire hydrants, 
except for fire emergency use. 

3.	 Deferred hydrant flushing maintenance and requests for hydrant flow testing. 

4.	 Doubled efforts and expenditures on leak detection, including capital projects to replace old 
polybutylene water service lines. 

5.	 Implemented Sonoma-specific “Before the Movie” advertising to promote water conservation 
rebates. 

6.	 Switched to monthly water billing to keep Sonoma customers better apprised of water usage 
and potential private plumbing leaks. 

7.	 Distributed “ask for water” placards in some restaurants. 

8.	 Mailed letters to all Landscape Contractors working in Sonoma, advising them of Stage 2 water 
restrictions. 

9.	 Provided a 1-page insert into the local Index-Tribune newspaper listing Stage 2 water
 
restrictions.
 

4.11 Town of Windsor Public Works 
On February 19, 2014 the Windsor Town Council declared a Stage 1 Water Shortage Emergency, asking 
for a voluntary 20% reduction in 2014 water use as compared to 2013. Subsequently, on August 6, 
2014, Council declared a Stage 2 Water Shortage Emergency, making the 20% reduction mandatory. 
Below is a list of the measures and prohibitions being implemented to meet the reduction goal: 
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Measures: 

1.	 Inspect all irrigation systems, repair leaks, and adjust spray heads to provide optimum coverage 
and eliminate avoidable over-spray. 

2.	 For irrigation valves controlling water applied to turf grass, vary the minutes of run-time 

consistent with fluctuations in weather.
 

3.	 Reduce minutes of run-time for each irrigation cycle if water begins to run-off to gutters and 
ditches before the irrigation cycle is completed. 

4.	 Become informed about and strictly adhere to the Town’s Water Waste Prohibitions listed in 
Section 12-3-825 of the Windsor Municipal Code. 

5.	 Utilize water conservation incentive, rebate and giveaway programs to replace water guzzling 
plumbing fixtures and appliances with water efficient models. 

6.	 Take advantage of the free information available from the Town on how to use water efficiently, 
read a water meter, repair ordinary leaks, and how to apply water efficiently to the landscape. 

Prohibitions: 

1.	 Washing of sidewalks, walkways, driveways, parking lots and other hard-surfaced areas by direct 
hosing. 

2.	 Escape of water through breaks or leaks within the customer's plumbing or private distribution 
system for any substantial period of time within which such break or leak should reasonably 
have been discovered and corrected. It shall be presumed that a period of seventy two (72) 
hours after the customer discovers such a break or leak or receives notice from the Town, is a 
reasonable time within which to correct such break or leak or, as a minimum, to stop the flow of 
water from such break or leak. 

3.	 Irrigation in a manner or to an extent which allows excessive runoff of water or unreasonable 
over-spray of the areas being watered. Every customer is deemed to have his or her water 
system under control at all times, to know the manner and extent of his or her water use and 
any run off, and to employ available alternatives to apply irrigation water in a reasonably 
efficient manner. 

4.	 Water for non-recycling decorative water fountains. 

5.	 Water for single pass evaporative cooling systems for air conditioning in all connections installed 
after July 18, 2007 unless required for health or safety reasons. 

6.	 Water for new non-recirculating conveyor car wash systems. 

7.	 Water for new non-recirculating industrial clothes wash systems. 

8.	 Initial filling of any swimming pool for which approval of a construction permit issued by the 
Town was made after the date on which the water shortage emergency condition was declared 
to exist, and refilling a swimming pool that was drained after the emergency condition has been 
declared. 

9.	 Non-commercial washing of motor vehicles, trailers and boats except from a bucket with use of 
a hose equipped with a shutoff nozzle for a quick rinse. 

10. Watering of new turf grass or replacement turf grass. 
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11. Service of drinking water at any restaurant, cafe, cafeteria or other public place where food is 
sold, served or offered for sale, unless expressly requested by a patron. 

Use of Sprinklers is Conditional: 

1.	 Automated sprinkler irrigation must be properly controlled and performed in a non-wasteful 
and efficient manner between the nighttime hours of 7:00 p.m. and 9:00 a.m. of the next day. 

2.	 The amount of water normally required to maintain a healthy landscape shall be reduced by 20 
percent, based on landscape size, plant water requirement, and current weather as specified in 
section 12-3-835 of the Windsor Municipal Code. 

4.12 Valley of the Moon Water District 
Valley of the Moon Water District has a long standing commitment to conservation and is evidenced by 
the fact that in 2013 VOMWD was already meeting its 20% by 2020 goal (SBx7-7). However, as the third 
year of the drought gripped the State and its water resources VOMWD saw the need to redouble its 
efforts. On March 4, 2014 VOMWD adopted a Resolution supporting the Governor’s voluntary call for 
20% conservation statewide. At that time VOMWD took the following actions: 

•	 Created a Facebook page for drought updates for our customers. 

•	 Ran bill face messages regarding drought and water supply conditions. 

•	 Participated in a Sonoma Valley water forum. 

•	 Created speaking engagements with Kiwanis club and a monthly spot on a Sonoma radio 
station. 

•	 Developed and prop 218 noticed drought water shortage charges. 

•	 Updated Water Shortage Contingency Plan stages and allocations. 

•	 Developed list of possible local emergency supply options. 

•	 Field crews increased hanging water waste tags. 

•	 Deferred full distribution system flushing, only flushing critical areas or as needed. 

•	 Office staff calls all customers that have high bills. 

•	 Created a SMART Controller rebate program. 

•	 Initiated AMI meter project to allow customers to have access to daily water use records. 

• Performed ultra-sonic leak detection on entire distribution system. 

Additionally on August 5, 2014, in response to the State Water Resources Control Board’s 
Emergency Conservation Regulations, VOMWD adopted a Resolution declaring Stage 2 Mandatory 
Conservation at a 20% level. This Resolution resulted in the following:
 

a) Water on request at restaurants.
 

b) No washing of hardscapes.
 

c) No runoff.
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d)	 Known leaks must be fixed. 

e)	 Hose-end nozzle required. 

f)	 Recycled water must be used for construction dust control. 

g)	 Irrigation is limited to the hours of 8pm to 6am. 

To further support the 20% goal VOMWD has performed the following since the August Resolution 
declaring a Stage 2 shortage: 

•	 Delivered "water on request" cards to all restaurants. 

•	 Initiated Water Shortage Charges (+10% on tier 2, +25% on tier 3). 

•	 Trained staff on indoor and outdoor water conservation. 

5 Additional Actions (Plan Component #3) 
Each month the State Board will receive a status update detailing the amount of water demand 
reduction relative to baseline water demand that has been achieved by the Water Retailers.  The Water 
Agency and the Water Retailers will continue to actively monitor the water demand reductions to 
determine what, if any, additional actions are needed.  Below are the potential actions that will be 
considered by the Water Retailers if it is deemed that additional actions are necessary. 

5.1 City of Cotati 
If Cotati doesn’t achieve 20% conservation, Cotati can implement specific measures, including the 
advanced metering project, increase public information outreach, and ultimately implement Stage 3 of 
the water conservation contingency plan. 

5.2 Forestville County Water District 
The FWD currently has an ordinance that covers water shortage emergencies.  The Resolution that was 
adopted at last month’s Board meeting modified phase II of that ordinance to align with the State’s 
recommendations.  If the drought continues, there are several other prohibitions that can be 
implemented both from phase II and phase III of this ordinance.  The following is a partial list of the 
remaining prohibitions: Phase II: Hydrant use restricted to firefighting purposes only, no potable water 
irrigation for public or private areas, no washing of cars, trucks, airplanes or other vehicles, no filling or 
refilling of pools.  Phase III:  Daily usage allotment of 50 gallons per day per person, Non-residential 
users restricted to 50% of usage of historical averages, no irrigation of any kind (includes hand 
watering), no new service connections. 

5.3 City of Healdsburg 
If additional measure were required Healdsburg would consider Stage 3 Mandatory Water Conservation 
Measures (40% reduction).  Stage 3 would include the following prohibitions, in addition to the currently 
adopted Stage 1 and Stage 2 restrictions: 

1.	 Prohibited: Irrigation of any lawn (residential, commercial, or industrial) with water at any time 
of the day or night. 

2.	 Prohibited: Planting of new landscaping except for designated drought resistant landscaping 
prescribed by the City Manager or designated representative. 
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3.	 Prohibited:  All day and night-time irrigation sprinkling unless only a hand held nozzle is used. 
This prohibition shall not apply to drip irrigation systems established for perennial plants and 
trees using manual or automatic time-controlled water application. 

4.	 Prohibited: Planting of new annual plants, vegetables, flowers, or vines. 

5.4 California-American Water - Larkfield 
California-American Water is implementing its schedule 14.1 stage 1 mandatory rationing requiring a 20 
percent reduction in water use and hiring additional conservation staff.  Additional stages of mandatory 
rationing may be implemented with CPUC approval, if necessary. 

5.5 Marin Municipal Water District 
MMWD staff will continue to monitor water use and may take further action if the goal is not met. 

5.6 North Marin Water District 
If the goal is not met, NMWD may enact further mandatory requirements as specified in the Water 
Shortage Contingency Plan. 

5.7 City of Petaluma 
If the goal is not met, Petaluma may enact further mandatory requirements as specified in the Water 
Shortage Contingency Plan. 

5.8 City of Rohnert Park 
If additional conservation is needed the City will consider: 

1.	 Implementation of Stage 2 of the Water Shortage Emergency Plan which goes beyond outdoor 
irrigation restrictions. 

2.	 Implement Stages 3 and 4 of the Water Shortage Emergency Plan. 

5.9 City of Santa Rosa 
Santa Rosa staff will continue to monitor water use and will increase outreach and water watch patrols 
as needed should the 20% reduction in water use not be attained. 

5.10 City of Sonoma 
If additional conservation is needed Sonoma will consider: 

1.	 Implementing daily water patrols to stringently enforce outdoor irrigation restrictions and 
identify leaks. 

2.	 Dedicating staff time to investigate high use water accounts. 

3.	 Imposing administrative fines and flow restriction devices on customers with repeat violations. 

4.	 Imposing conservation rate tiers for commercial and multi-family water accounts. 

5.	 Steepening the conservation rate tiers for single family residential water accounts. 

5.11 Town of Windsor Public Works 
Windsor staff will continue to monitor water use carefully. In the event further action is necessary, 
additional irrigation restrictions or other water conservation measures, including those contained in 
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Windsor’s adopted Water Shortage Contingency Plan, may be implemented by resolution of Town 
Council. 

5.12 Valley of the Moon Water District 
Should water supply conditions change then VOMWD would rely on the adopted Water Shortage 
Contingency Plan. 

6 Water Agency Authority (Plan Components #4 & #5) 
The Water Agency's water supply agreements provide a limited authority to impose water demand 
reduction actions.  The Water Agency's water supply agreements require that any water conservation 
terms imposed on the Water Agency to be passed through to the water retailers, but the Water Agency 
does not have the ability to impose conservation measures directly on end-use customers. The following 
Water Retailers have water supply agreements with the Water Agency and are subject to any 
regulations imposed on the Water Agency by the State Board under the Water Agency’s water right 
permits: 

1. City of Cotati 

2. Forestville Water District 

3. City of Healdsburg 

4. California-American Water - Larkfield 

5. North Marin Water District 

6. City of Petaluma 

7. City of Rohnert Park 

8. City of Santa Rosa 

9. City of Sonoma 

10. Town of Windsor Public Works 

11. Valley of the Moon Water District 

MMWD is not contractually required to automatically implement conservation measures imposed on 
the Water Agency by the State Board. However, MMWD is required to follow all State laws relating to 
conservation, and is subject to curtailment provisions in its water supply agreement with the Water 
Agency during times of shortage. 
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7 Schedule (Plan Component #6) 
Sonoma-Mendocino Immediate Drought Relief Project Schedule 

Turf Rebate Date 
Complete 

Develop program criteria 7/3/14 

Develop training for project proponents 7/3 7/3/14 

Develop tracking/monitoring database 7/10/14 

Train project proponents for project implementation 7/23/14 

Project proponents to begin outreach to residential/commercial customers 7/24/14 

Develop outreach materials 8/1/14 

Project Start:  Notify secondary project proponents of project start date 8/1/14 

High Efficiency Fixture Direct Installation Date 
Complete 

Develop program criteria 7/10/14 

Solicit and contract plumbers to conduct installation 7/17/14 
(ongoing) 

Develop tracking/monitoring database 7/24/14 

Develop website for eligibility verification and participant registration 8/29/14 

Project proponents to begin outreach to residential/commercial customers 9/2/14 

Online registration opens 9/2/14 

Train plumbers on program implementation and invoicing 9/30/14 
(ongoing) 

Installations begin 10/15/14 

Project end date 7/31/16 
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SWRCB Order Dated 08/25/2014 Provision 17: Water Demand Reduction Plan 
September 15, 2014 

Attachment A: August Status Update 

1 Introduction 
Provision 17 of the Order directs the Water Agency as follows: 

“SCWA shall submit to the Deputy Director for Water Rights a written report within 15 days of 
the end of each month (monthly status update) that provides a summary of compliance with 
this term. The monthly status update shall, at a minimum, include a description of SCWA's 
actions to date to comply with the requirements of this term and the results of such actions, 
including but not limited to the amount of water demand reduction relative to baseline water 
demand. The data submitted for the amount of water demand reduction shall include both 
monthly and aggregate annual to date information and shall be compared to baseline water 
demand. When the monthly status update reflects that SCWA is not achieving the minimum 
water demand reduction of this term, SCWA shall also include additional actions SCWA has 
adopted and/or implemented to meet the demand reduction and identify the date when such 
additional actions will be fully implemented as part of the monthly status update.” 

2 Water Demand Reduction 
Overall water demand of the Water Retailers is down for the month of August compared to the 
baseline.  The table below provides a comparison of the August baseline and the August 2014 
production. 

Water Retailer GPCD Aug GPCD Benchmark GPCD Relative to 
Benchmark 

Cotati 112 224 -50% 

Marin Municipal 144 197 -27% 

North Marin 158 259 -39% 

Petaluma 151 259 -42% 

Rohnert Park 111 201 -45% 

Santa Rosa 110 205 -46% 

Sonoma 177 305 -42% 

Valley of the Moon 129 206 -38% 

Windsor 139 244 -43% 

Forestville 166 292 -43% 

Healdsburg 192 300 -36% 

Cal-Am Larkfield 145 281 -48% 

Regional Average 145 248 -42% 
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3 Actions 
The Water Agency and the Water Retailers are committed to ensuring that current water supply 
conditions are a top priority in the community.  At a minimum, the Water Retailers provide a Water 
Supply Condition Update monthly at the respective governing board meetings.  Below are some of the 
actions taken locally in August 2014. 

3.1 Water Agency 
Each month the Water Agency contractors meet as a Technical Advisory Committee to discuss water 
supply issues and provide project updates.  On August 4 the TAC met and discussed the following item 
“Report on SWRCB Emergency Regulation for Statewide Urban Water Conservation/Sonoma Marin 
Saving Water Partnership/Water Contractor Water Conservation Activity.” 

On August 18, the Water Agency hosted a meeting in Cloverdale, California with upper 

Russian River municipal water managers to discuss Lake Mendocino water supply, implementation of 
water conservation programs and ongoing coordination. Attendees included representatives from 
Cloverdale, Healdsburg and various other upper river water managers. 

The Water Agency Board of Directors approved the Sonoma-Mendocino Immediate Drought Relief 
Project on August 19, 2014. 

The Partnership’s “There’s a Drought On. Turn the Water Off.” campaign continued to have a significant 
presence in the community.  Below is a summary of the outreach conducted for the month of August, 
Appendix A-1 contains the entire list. 

• 29 English print ads in 18 local publications 

• 3 Spanish print ads in 3 local publications 

• (63) 60 second commercials played on 5 local English radio stations 

• (47) 60 second commercials played on 3 local Spanish radio stations 

• 3 radio English billboards 

• 48 English radio web ads 

• 3 radio Spanish billboards 

• (5) 22”x 28” DIY Outdoor Drought Solutions event signs 

• DIY Outdoor Drought Solutions event space 

3.2 City of Cotati 
On August 12, 2014, Cotati adopted Phase 2 of the water shortage contingency plan. 

3.3 Forestville Water District 
On August 12, 2014 FWD adopted a Resolution enacting Phase II- Mandatory conservation. 

3.4 Marin Municipal Water District 
August 19, 2014: MMWD Board of Directors adopted Ordinance No. 427 amending MMWD’s water 
waste prohibition code pursuant to State Water Code Section 375.  This action added further mandatory 
restrictions to MMWD’s water waste prohibition code, including prohibiting the following actions: 
landscape irrigation between 9:00 am and 7:00 pm and the use of a garden hose without a shutoff 
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nozzle.  The other requirements included in the State’s action were already included in MMWD’s water 
waste prohibition code. 

3.5 North Marin Water District 
Effective August 6, 2014, NMWD prohibited outdoor spray irrigation (for both residential and non-
residential customers) except if the customer maintains a 20% reduction when compared to the 
corresponding billing period in 2013, and mandates night-time watering (7pm to 9am). 

3.6 City of Rohnert Park 
On August 26, 2014, Rohnert Park adopted an interim urgency ordinance that: 1)Imposed prohibitions 
against washing hardscapes; washing cars without a shutoff nozzle; irrigation runoff; and non-recycling 
decorative water features and 2) Implemented the provisions of Stage 2 of Rohnert Park’s Water 
Shortage Emergency Plan that makes outdoor irrigation restrictions mandatory. 

3.7 City of Santa Rosa 
On August 5, 2014, in response to State Emergency Drought Regulations, Santa Rosa adopted Stage 1 – 
Mandatory of its Shortage Plan. On August 23, 2014 Santa Rosa, along with the Water Agency and the 
Partnership, hosted a free DIY Outdoor Drought Solutions event. The goal of the event was to give 
residents a range of interactive, hands-on activities that demonstrate the skills and build confidence to 
implement drought-busting solutions to help gardens not just survive the dry months, but actually 
thrive. The event was attended by over 800 residents who engaged in activities including: sheet 
mulching, programming smart controllers, converting spray to drip irrigation, choosing drought-tolerant 
and native plants, installing a graywater system, harvesting rainwater, and planting a water-wise garden. 

3.8 City of Sonoma 
Sonoma implemented Stage 2 Mandatory Conservation on August 18, 2014, limiting outdoor turf 
irrigation to 2 days per week along with all the other requirements as described in the state Emergency 
regulations. 

3.9 Town of Windsor Public Works 
On August 6, 2014, Windsor’s Town Council declared a Stage 2 Water Shortage Emergency, making the 
20 percent reduction mandatory. Windsor’s declaration and Resolution also contains all the 
requirements, as described in the state Emergency regulations, with respect to prohibiting outdoor 
water waste. 

3.10 Valley of the Moon Water District 
On August 5, 2014, VOMWD adopted a Resolution declaring Stage 2 Mandatory Conservation at a 20% 
level. This Resolution resulted in specific actions to ensure water is used efficiently. To further support 
the 20% goal VOMWD has performed the following since the August Resolution declaring a Stage 2 
shortage: 

• Delivered water on request cards to all restaurants. 

• Initiated Water Shortage Charges (+10% on tier 2, +25% on tier 3). 

• Trained staff on indoor and outdoor water conservation. 
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Appendix A-1 

English Print 

Press Democrat – (6) print ads and 200,000 impressions on pressdemocrat.com 

Sonoma IT – 2 ads 

Argus – 2 ads 

Farm Bureau News 

Marin IJ 

Novato Advance 

San Rafael News Pointer 

Ross Valley Reporter 

Twin Cities Times 

Mill Valley Herald 

Sausalito Marin Scope 

Healdsburg Tribune – 2 ads 

Sonoma West - 2 ads 

The Windsor Times - 2 ads 

Ukiah Daily Journal - 2 ads 

Sonoma County Gazette 

Sonoma Sun 

Russian River Times 

Spanish Print 

Al Punto - Ukiah 

El Superior – Sonoma County 

Impulso – Sonoma County 

English Radio 

KZST – 1 week of (17) 60 second commercials 

Krush – 2 week of (10) 60 second commercials and 3 billboards 

Mix – 1 week of (12) 60 second ads and (16) web ads 

KSRO – 1 week of (12) 60 second ads and (16) web ads 

HOT – 1 week of (12) 60 second ads and (16) web ads 
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Spanish Radio 

La Mejor – 2 weeks 0f (14) 60 second commercials 

Radio Lazer – 1 week of (23) 60 second commercials 

Exitos – 2 weeks of (10) 60 second commercials and 3 billboards 

Events 

DIY event space and (5) 22x28” signs 
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Appendix of Resolutions 

Page 26
 



SWRCB Order Dated 08/25/2014 Provision 17: Water Demand Reduction Plan 
September 15, 2014 

Page 27
 

d. Adjust each irrigation cycle length so that water does not run off to gutters and 
ditches before tbe irrigation cycle is completed; and 

e. Any lawn, garden, landscaped area, tree, shrub or other plant must be irrigated 
with a handheld hose with an automatic sh ut-off nozzle, water container or drip 
irrigation system; and 

f. Overhead (spray) inigation can only be used if water use is reduced by 20%, on 
an overall average, from the same billing period in 20 13; and 

g. Elminate non-essential uses of water, including the following: 
i. Refilling or initial filling of a swimming pool, and 

ii. Noncommercial washing ofprivaldy owned motor vehicles, trailers and 
boats except from a buckel and a hose equipped with a shutoff nozzle 
may be used to rinse the vehicle, and 

iii. Any use of water frnm a fire hydrant except for fighting fires or 
essential construction needs, and 

iv. Use of potable water for dust control at construction sites; 
2. Encourages customers to participate in free home water surveys to assist with proper 

set up and timing of inigation systems. 
3. Determines that at this time, the preferred approach is to educate customers and use 

existing outreach mechanisms and ordinances to reduce water demand, rather than 
using the fining authority promulgated under the State Emergency Regulations. 

IT JS llliHEBY CERTlFIED that the foregoing resolution was duly adupled at a regular 
meeting of the City Council of the City of Cotati held on the 12th day of August, 2014 by the 
following vote, to wit: 

DELL'OSSO Yes 
SKILLMAN Yes 
HARVEY Yes 
LANDMAN Yes 
MOORE Yes 

Att"I Jim~ 
Tamara TaYLOf:CMC 
Deputy City Clerk 

Approved as to form: 

Kobin Donoghue, City Attorney 

i11 A. Dell'Osso, Mayor 

Resolution No. 20 14-062 
Page 2 of2 
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P.O. Box 261 
Forestville, California 95436-0261 
Phone (707) 887-1551 Fax (707) 887-1 552 
fwd@sonic.net 

RESOLUTION ~0. 357 
Adopted by the Forestville Water District Board of Directors 

August 12, 2014 
FINDING THE EXISTENCE OF A DROUGHT F:MERGENCYAND ENACTING OF 

MANDATORY WATER RESTRICTIONS 

WHEREAS, California Water Code section 71642 authorizes the govt:rning body of a RHlfli eipal 
Water DistriL:l to find the existence or threat of a drought emergency or olht:r threatened or 
existing water shortage, and that finding is prima facie evidence of the fact or matter so found, 
and such fact or matter shall be presumed to continue unchanged un less and until a contrary 
finding is madt: by the board by resolution or ordinance; and 

WHEREAS, pursuant to Water Code section 71640, the District may restrict the use of district 
water during the drought emergenL:y or other water shortage condition and may prohibit the 
wastage of district water or the use of district water during such periods for any purpose othe r 
than household uses or other restricted uses as the District determines to be necessary; and 

WHEREAS, on January 17, 2014, the Governor of the State of California proclaimed a state of 
emergency in the State of California due to drought conditions in the state; and 

WHF:RF.AS, the Governor's proclamation acknowledged the State of California is experiencing 
extremely dry conditions that have persisted since 2012; and 

WHEREAS, the Governor's proclamation also noted the snowpack in California's mountains is 
approximately 20 percent of Lht: normal average for this date; and 

WHEREAS, the Governor's proclamalion called upon local urban water suppliers and 
municipalities, voluntarily, to implement any local water shortage contingency plans 
immediately in order to avoid or forestall oulright restrictions that could become necessary later 
in the drought season; and 

WHEREAS, on January 17, 2014, the California State Water Resources Control Board noti fied 
all water rights holders in California that, in the coming months, if dry weather conditions 
persist, Lht: State Water Board will notify water rights holders in critically dry watersheds of the 
requirement to limit or stop diversions of water under their water right, based upon the priority of 
their right; and 

WHEREAS, On July 28, 2014, The California State Water Resources Control Board approved 
an emergency regulation to ensure water agencies, their customers and state residents increase 
water conservation in urban settings or face possible Lines or other enforcement. 

WHEREAS, pursuant to the previously adopted Ordinance #16 of the Forestville Water District, 
and amended by Ordinance # 18 the Board is enacting Phase TT-Mandatory Conservation. 
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NOW, THEREFORE, BE IT RESOLVED hy the Board ofDireetors of the Forestville Water 
District, as follows: 

I. Pursuant to Water Code section 71642, and for tht: reasons set forth herein, the Board 
finds the existence of a drought emergency or other water shortage condition; and 

2. The Board hereby requires mandatory water conservation including: Irrigation of outdoor 
landscaping that results in excess runoff; washing down of sidewalks, driveways or other 
hardscapes; operation of a decorative fountain or other water feature that does not 
recirculate water, washing of vehicles without a shutoff device on the hose; and that no 
outdoor l<tndscaping that uses potable water be irrigated more than two (2) times per 
week: and 

3. Violation of the ret1uirements of this resolution shall constitute a misdemeanor, subject to 
the following penalties: 

a. Each violation of this resolution may be prosecuted as a misdemeanor punishable 
by imprisomnent in tht: county jail for not more than thirty (30) days or by a fine 
not exceeding $600, or by both as provided in Water Code section 71 644. 

b. Each day that a violation occurs is a st:parate offense. 
c. Administrative penalties may be levied for each violation of a provision of this 

resolution in accordance with Water Code section 71590. 

4. This emergency water shortage condition shall be presumed tu continue unchanged 
unless <tnd until a contrary finding is made by the Doard by resolution or ordinance; and 

5. The District requests that federal and state agencies provide financial and other assiste1nce 
to residents, water suppliers, water rights holders, ranchers. farmers, business owners 
and any local governments who are harmed by the drought emergency in its territorial 
limits to help them mitigate the effects of the persistent drought conditions. 

Passed and adopted this l 2'h day of August 2014, by the fo llowing vote: 

A YES: L NOES: _jQ_ AOSTATN: ff ABSENT: __:t_ 
(Directors: Bandettini, Benyo, Harris, Reha and Jones) 

FORESTVILLE WATER DISTRICT: 

By: Vice-Chair of the Board (Steve Bandettini) 

ATTEST: -~ D. EJJ(l/LV 
Clerk,&y D.~ ans 

M/MF/je: File Name - Resolution ¥357 (adopted 8-1 2-14) 
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CITY OF HEALDSBURG 

RESOLUTION NO. 8- 2014 

A RESOLUTION OF THE CITY COU CIL DECLARING A 
WATER SHORTAGE EMERGENCY Al'\JD AUTHORIZING AND 
DIRECTING STAFF TO TAKE TIIE NECESSARY ACTIO TO 
IMPLEME T STAGE 2 M ANDATORY WATER 
CO SERVATION MEASURES AS CONTAI ED IN THE 
HEALDSBURG MUNICIPAL CODE 

WHEREAS, on May 1, 2013 the State Water Resources Control Board (SWRCB) adopted ru1 
urgency order approving temporary urgency changes to minimum in-stream flows in the Russiru1 River at 
the request of the Sonoma County Water Agency; and 

WHEREAS on December 3 1, 2013 the SWRCB further restricted the nows of the Russian River 
lo prcscl\lc storage levels of Lake Mendocino: and 

WHEREAS, the reduction in minimum in-stream flows authorized by the SWRCB will affect the 
City's ability to provide water to its residents Md businesses; Md 

WHEREAS, it is in the best interust of all parties that rely on the Rw>sian Ri ver for their water 
supply to work together for water conservation during declru·ed water shortage yeru'S; and 

WHEREAS, ba<:cd on the order.; of the SWRCB and waler supply and delivery projections, staff 
has detennined an overall system-wide reduction of20 percent is necessary Md therefore it is appropriate 
for the City Council of the City of Healdsburg to consider fonnal measure for water conservation within 
the corporate limil5 of Heald5burg; and 

WHEREAS, on January 21, 2014 the City Council of the City of I lealdsburg received the repo11 
!Tom the Public Works Department recommending that Stage 2 water conservation measures should be 
implemented. 

OW, THEREFORE, BE IT RESOLVED that the City Council of the City of Hcald5burg 
hereby declares that the.re is a water shortage due to lack of rumuaJ rainfall within the Russiru1 River 
watershed and it is necessary to implement water conservation measures: and 

BE IT FURTHER RESOLVED that staff is authorized Md directed to take the necessary steps to 
implement Stage 2 rnandato1y water conservation measures as contained in the Healdsburg Municipal 
Code to achieve a twenty percent reduction in water consumption over last year and appoints the City 
Mrumger or designee to \.vork with the Sonoma County Water Agency on the preparation of ru1y repo1t5 
required under the urgency order adopted by the SWRCB. 

PASSED, APPROVED AND ADOPTED this 21st day of January 2014 by the fo llowing vote: 

AYES: Councilmembers: (5) Chambers, Jones, McCaffery, Plass ru1d Mayor Wood 

NOES: Councilmembers: (0) None 

ABSENT: Councilmembers: (0) None 

ABSTAI ING: Councilmembers: (0) None 

SO ORDERED: ATTEST: 

James D. Wood, Mayor Maria Curiel, City Clerk 
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MARIN MUNICIPAL WATER DISTRICT 

ORDINANCF. NO. 427 

AN ORDINANCE AMENDING TITLE 13 OF THF. MARJN MUNICIPAL 
WATER DISTRICT CODE ADDING ANOTHER ELEMENT OF THE DISTRICT'S 

WATER CONSERVATION PROGRAM PURSUANT TO WATER CODE 
SECTION 375 BY AOOING SECrtO!'\S 13.02.02(1) (G) & (F) AND (4) to TITLE 13, CHAPTER 13.02 
SECTION 13.02.020 ENTITLED "WATER w ASTE PROHIBITIO~S," OF THE DISTRICT com: 

BE IT ORDAINED BY THE BOARD OF DIRECTORS OF THE MARI N MUNICIPAL WATER 
DISTRICT AS FOLLOWS: 

SECTION 1. Purpose: The purpose of this ordinance is to adopt another element of the District's water 
conservation program pursuant to Water Code Section 375. TI1is element addresses outdoor water use. 
Conservation within the Oistrict"s service area continues to be necessary, as on April 25, 2014 Uovemor Hrown 
issued an executive order (Governor's Proc lamation No. 1-1 7-2014) to strengthen the state's ability to manage 
water and habitat effectively in drought conditions and called on all Cali fornians to redouble their efforts to 
conserve water and reduce their consumption by 20 percent. On July 15, 201 4 the Califo rnia State Water 
Resources Control Board via Resolution No. 2014-0038 adopted California Code of Regulations Title 23 

ections 863, 864 and 865 which impose certain obligations on urban water suppliers. The Board of Directors 
views this conservation program as a fundamental and necessary step in its on-going efforts to reduce overall 
water use l)istrict-wide anti comply with those stale regulations. 

SECTION 2. Amendments: Section 13.02.020 ( I) (F) and l(G) and Section 13.02.020 (4) are added to 
Section 13.02.020 entitled ''Water Waste Prohibitions" to read as follows: 

13.020.02 Water waste prohibit ions. 

( 1) Prohibited onessential uses Applicable to All Consumers . Lt is unlawful for any person, finn, 
partnership, assocrntion, corporation or political entity to use water from the di strict fo r the 
following nonessential uses: 

( F) Using a garden hose without a shut-off nozzle. 

(G) Landscape irrigation between the hours of9:00 a.m. anti 7:00 p.rn. 

(4) Exemption from daytime water prohibition: Notwithstanding anything contained in this Title 13, 
testing and repairing irrigation systems for the purpose of eliminating water waste is permitted 
during the ho urs of9:00arn anti 7:00pm. 

SECrlON 3. Findings of Ncccssitv: The Board of Directors, after considering all of the information and 
testimony presented at its August 19, 2014 meeting finds as fo llows: 

A. Water is a fi nite and precious resource. 
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Ordinance No. 427 

B. On January 17, 2014 Governor Jerry Brown proclaimed a state of emergency to exist in the State 
of Cal ifornia due to current drought conditions a.nd asked a ll Californians to reduce their water 
usage by 20 percent. 

C. The Governor" s Proclamation of a State of Emergency highlighted the fact that'· ... extremely dry 
conditions have pcrsistc.d since 2012 and may continue beyond this year and more regularly into 
the future. based on scientific projections regard ing the impact of climate change on Cal ifornia's 
snowpack.'' 

0. On April 25, 20 14 Governor Brown issued <1n executive order (Governor's Proclamation No. 1-
17-2014) to strengthen the state's ability to manage water and habi tat efl:ectivc ly in drought 
conditions and called on all Cal ifornians to redouble their efforts to conserve water. 

E. That executive order recognized that the magni tude of the severe drought condit ions continues to 
present threats beyond the control of the services. personnel, equipment and faci lities of any 
single local government and requires the combined forces of a mutual aid region or regions to 
combat and found that under Government Code Section 8558(b) conditions of extreme peril to 
the safety of persons and propeny continue to exist in Cali fo rnia due to water shortage and 
drought conditions with which local authority is unable to cope. 

F. On July 15, 2014 the State Water Resources Control Board adopted California Code of 
Regulations Ti ilc 23. Section 863, 864 and 865 which require urban water suppliers tu 
implement cerlain drought emergency water conservation measures. 

G. Section 864 of the emergency regulations prohibits several outdoor activities in promotion of 
water conse rvation. TI1e District's existing normal year water conservation/landscape ordinance, 
District Code Title 13 Sections 13.02.020 and 13.02.021. includes three of the four prohibited 
acti vit ies contained in emergency regulation Sec1ion 864. 

H. The amendments to District Code Section 13.02.020 contained herein are intended to bring the 
District's normal year water conservation/landscape ordinance into compl iance with the 
emergency drought regulations and limi t outdoor watering during certain times of the day to 
prc~crvc the water supply. 

SECTION 4. Em•ironmental Determination: This projecl has been reviewed for compliance with Lhc 
California Environmental Quality l\ct and qualifies for an exemption under the Genera l Rule section 1506 l (b) 
(3) because it can be seen with certainty thm there is no possibility that the activity in question may have a 
significant e ffect on the environment. 

SECTION 5. Severahility: If any section, subsection. sentence. clause, phrase, portion or part of this 
ordinance is fo r any reason held to be invalid or unconsti tutiunal by any court of competent jurisdiction, such 
section sha ll not affect the validity of the remaining portions of this code. The Board of Directors hereby 
declares that it would have adopted this ordinance and each section, subsection, sentence, clause, phrase, part or 
portion thereof, irrespective of the fac t that any one or more sections subsections, clauses, phrases, parts or 
portions be declared invalid or unconstitutional. 

SECTION 6. Effective Date: Thi ordinance shall be effect ivc on the day of its adoption. 

Page 2 
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Ordinance No. 427 

PASSED AND ADOPTED this 19th day of August, 2014, by the fo llowing vote of the Hoard: 

AYES: Oirectors Crosse, Gibson, Koehlt:r. Quintt:ro and Russell 

NOES: None 

ABSENT: None 

Pagt: 3 
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RESOLUTION 14-18 

RESOLUTION OF THE BOARD OF DIRECTORS OF THE NORTH MARIN WATER DISTRICT 
IMPLEMENTING THE STATE WATER RESOURCES CONTROL BOARD'S MANDATE ON 

URBAN WATER SUPPLIERS TO ACTIVATE THOSE PORTIONS OF THEIR WATER 
SHORTAGE CONTINGENCY PLANS RELATED TO MANDATORY RESTRICTIONS ON 

OUTDOOR WATER USE. 

WHEREAS, pursuant to California Water Code Section 102, all water in the state is the property 
of the peop!e of the state; and 

WHEREAS, the State Resources Control Board (State Board) is the agency tasked with issuing 
and monitoring permits to urban water suppliers and others to appropriate water statewide and 
determining the amount, purpose, place and beneficial use of that water. The North Marin 
Water District (District) is the beneficiary of multiple State Board permits which authorize the 
appropriation of waters of the state; and 

WHEREAS, Water Code Section 10617 defines ' urban water supplier· as a supplier for 
municipal purposes that serves 3,000 customers or more than 3,000 acre feet annually. 
Pursuant to Section 10617, the District is an urban water supplier; and 

WHEREAS. on July 15, 2014. the State Board adopted Article 22.5 entitled "Drought 
Emergency Water Conservation Regulations· (Calitornia Code of Regulations, Title 23, sections 
863, 864, and 865) which makes drought related findings and imposes mandatory requirements 
on urban water suppliers state-wide; and 

WHEREAS, Section 863 of Article 22.5 made the following factual findings related to the current 
state of drought in California and the Governor's proclamations of emergency related thereto: 

1. On January 17, 2014, the Governor proclaimed a state of emergency under the 
Caiifornia Emergency Services Act (Act) based on drought conditions; 

2. On April 25, 2014, the Governor issued a proclamation of continued state of 
emergency under the Acl based on continued drought conditions existing statewide; 

3. The drought conditions forming the base of the Governor's proclamations still exist; 

4 . The present year is critically dry and has been immediately preceded by two or more 
consecutive below normal, dry, or critically dry years; and 

5. The drought conditions will likely continue for the foreseeable future and additional 
action by both the State Water Resources Control Board and local water suppliers 
will likely be necessary to further promote conservation. 

WHEREAS, Section 864 of Article 22.5 promotes conservation by prohibiting the following 
outdoor activities, except where necessary to address an immediate health and safety need or 
to comply with a tem1 or condition in a permit issued by a state or federal agency; 
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1. The application of potable water to outdoor landscapes in a manner that causes 
runoff such that water flows onto adiacent property, non-irrigated areas, private and 
public walkways, roadways. parking lots, or structures; 

2. The use of a hose that dispensed potable water to wash a motor vehicle, except 
where the hose is fitted with a shut-off nozzle or device attached to it that causes it to 
cease dispensing water immediately when not in use; 

3. The application of potable water to driveways and sidewalks; 

4. The use of potable water in a fountain or other decorative water feature, except 
where the water is part of a recirculation system. 

WHEREAS, Section 865 of Article 22 5 requires urban water suppliers state-wide to: 

1. Implement all requirements and actions of the stage of its water shortage 
contingency plan that imposes mandatory restrictions on outdoor irrigation of 
ornamental landscapes or turf with potable water; 

2. Prepare and submit to the State Board by the 15:h of each month a monitoring report 
that includes the amount of potable water produced, including potable water provided 
by a wholesaler, in the preceding calendar month compared to the amount produced 
in the same calendar month in 2013 and estimate the gallons of water per person per 
day used by the residential customers it serves. 

NOW, THEREFORE, THE BOARD OF DIRECTORS RESOLVES AS FOLLOWS: 

1. The District's existing Regulation 15, section b. (Water Conservation) and 
Emergency Water Conservation Ordinance No. 28, enacted on April 1, 2014, contain 
prohibitions on those uses contained in Section 864 of Article 22.5, and remains in 
effect. 

2. The following use (s) is declared to be non-essential and 1s prohibited: 

a. Watering of any lawn, garden landscaped area, tree, shrub or other plant 
except from a handheld hose equipped with an automatic shut-off nozzle, 
container or drip irrigation system. Overhead sprinkler irrigation can be used 
if customer maintains an overall 20% reduction in water use compared to the 
corresponding billing period in 2013 (Customers using less than 300 gallons 
per day are permitted to water their landscapes without the required 20% 
reduction), and properly operates the irrigation system in a non-wasteful 
manner between the hours of 7:00 p.m. and 9:00 a.m. the next day. If 
overhead sprinkler water is used in a wasteful manner, the General Manager 
may prohibit sprinkling by that customer. 

3. In response to the mandate in Section 865 in Article 22.5, the Board directs staff to 
implement those water conservation measures governing restrictions on outdoor 
waler use descried above. In addition, the Board leaves in full force and effect 
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Regulation 15 Section b., and Emergency Water Conservation Ordinance No. 28. 
These will ensure continued water conservation on compliance with the mandate 
conta ined in Article 22.5. Enforcement will be in accordance with existing provisions 
of Regulation 15, Section b., and Emergency Water Conservation Ordinance No. 28. 

4. The Board directs staff to comply with the reporting requ irements noted in Section 
865 or Article 22.5. 

5. The provisions of this Resolution shall remain in effect as long as Article 22.5 
remains in effect. 

I hereby certify that the foregoing is a true and complete copy of a resolution duly and 
regularly adopted by the Board of Directors of NORTH MARIN WATER DISTRICT at a regular 
meeting of said Board held on the fi fth of August 2014, by the following vote: 

(SEAL) 

AYES 

NOES: 

ABSENT: 

ABSTAINED: 

Director Baker, Fraites, Petterle, Rodoni, Schoonover 

None 

None 

None 

( 
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Agenda Item #5.A 

DA TE: September 8, 2014 

TO: Honorable Mayor and Members of the City Council through City Manager 

FROM: Dan SL John, F.ASCE - Director, Public Works and Utilities 
Leah Walker - Environmental Services Manager 

SUBJECT: Resolution Authorizing lhe City Manager to Implement the City's Waler Shortage 
Contingency Plan, Stage I as Amended, as Mandated by the State Water 
Resources Control Board within the Area Served by the City of Petaluma Public 
Water System and Repeal and Replace Resolution No. 2014-045 

RECOMMENDATION 

It is recommended that the City Council Approve a Resolution to Implement of the City 's Water 
Shortage Contingency Plan, Stage I as Amended herein, as Mandated by the State Water 
Resources Control Board (SWRCB) within lhe Arca served by the City of Petaluma Public 
Water System and Repeal and Replace Resolution No. 2014-045. 

BACKGROUND 

On January 17, 2014, Governor Brown declared a drought stale of emergency. On February 3, 
2014 the Water Advisory Committee (WAC) of the Sonoma County Waler Agency (SCWA) 
adopted a resolution supporting Governor Brown's drought proclan1ation. The City of Petaluma, 
on March 3, 2014, adopted Resolution No 2014-045 "Declaring a Water Shortage Emergency 
and Implementation of Stage 1 of the City's Water Shortage Contingency Plan". Stage I 
customer mandates include: hose-end shut-off nozzles required on all garden and utiJjty hoses; 
water served in restaurants on request only; and pavement wash down only allowed for healtl1 
and safety purposes. These mandates were in addition lo municipal code requirements. Chapter 
15.1 7 prohibits use of potable water for washing hard surfaces by direct hosing without a shut
off nozzle, except for health and safely reasons, for irrigation Lhat results in runoff or over-spray, 
for washing cars wi thout a shutoff nozzle and for use in water features without recirculation. 

On April 25, 2014 the Governor signed an Executive Order calling on the State to redouble 
drought actions. Among other th ings, the Executive Order provides that: "The Water Board shall 
direct urban water suppliers that are not already implementing drought response plans to limit 
outdoor irrigation and other wasteful water practices such as those identified in this Executive 

Agemla Review: 

City Allorncy ____ _ Finance Director Cii:y Manager~ -----
1 
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Order. The Water Board was directed to adopt emergency regulations as it deems necessary. 
pursuanl lo Water Code section 1058.5, to implement the Governor's directive." 

Water Code section I 058.5 grants the SWRCB the authorily to adopt emergency regulations in 
certain drought years in order to: "prevent the waste, un reasonable use, unreasonable method of 
use, or unreasonable method of diversion, of water, to promote water recycling or water 
conservation, lo require curtailment of diversions when water is not available under the diverter's 
priority of right, or in furtherance of any of the foregoing, to require reporting of diversion or use 
or the preparation of monitoring reports." 

On May 23, 2014 the SWRCB surveyed more lhan 400 urban water suppliers to ascertain the 
degree and effectiveness of their urban water conservation actions. The State Water Board held a 
board meeting on June 17, 2014, which was attended by the City Water Conservation 
Coordinator, to receive an update on the survey results and descriptions of urban water 
conservation efforts being carried out by urban water suppliers. The survey indicated that water 
conservation efforts state-wide bad not produced the reductions targeted in the Governor's 
January declaration. 

On July 15, 2014, the SWRCB adopted a resolution enacting emergency regulations adding 
Article 22.5, Section 863, 864 and 865, to Title 23 of the California Code of Regulations. Key 
provisions of the proposed emergency regulations prohibit certain outdoor water use practices 
and require urban water suppliers to implement " the stage ofiLS water shortage contingency plan 
that imposes mandatory restrictions on outdoor itTigation of ornamental landscapes or turf with 
potable water." ln addition, water suppliers wiU1 3,000 or more service connections must 
provide monthly data on water production. 

The reguJations specifically prohibit the following activities except where necessary to address 
an immediate health and safety need or to comply with a tem1 or condition in a permit issued by 
a state or federal agency: 

• The application of potable water to outdoor landscapes in a manner that causes runoff 
such that water flows onto adjacent property, non-irrigated areas, private and public 
walkways, roadways, parking Jots, or structures; 

• The use of a hose lhat dispenses potable water to wash a motor vehicle, except where the 
hose is fined with a shut-off nozzle or device attached to it that causes it to cease 
dispensing water immediately when not in use; 

• The application of potable water to driveways and sidewalks; and 
• The use of potable water in a fountain or other decorative water feature, except where the 

water is part of a recirculating system. 

The regulations also specify that the taking of any action prohibited in the regulations, in 
addition to any other app licable civil or criminal penalties, is an infraction pw1ishablc by the 
State, by a fine of up to five hundred dollars ($500) for each day in which the violation occurs by 
the State. While the Ci ty is not required by the SWRCB action to adopt a similar fine structure, 
on November 17, 2008, Council adopted a resolution updating the schedule of penalties for 
administrat ive citations for violation of the Petaluma Municipal Code (PMC) that sets penalties 
for first, second and third vio lat ions at$ I 00, $500. and $1000, respectively. 

2 
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The City Council adopted the Water Shortage Contingency Plan (WSCP) in 201 1 with the Urban 
Water Management Plan. The WSCP outlines four progressive stages to achieve water demand 
reductions during a water supply shortage. Stage I was previously adopted by City Council 
Resolution on March 3, 2014 calling for a community-wide effort to achieve 20% reduction in 
water use. 

DISCUSSION 

The purpose of U1c recommended Council action is to assure compliance with U1e SWRCB's 
recent Emergency Regulations. Whi le staff believes that the Council's action in March with the 
initial adoption of Stage I complies with the " letter of the law", the proposed action adds 
important tools, lime of day water restrictions, to the water conservation effort; and also sets an 
end date to coincide wiili ilie SWRCB action. 

The City and our "principle contractor" partners with the SCWA have achieved better 
conservation results than seen elsewhere in California. Since adoption of Stage I in March in 
response to U1e Governor's emergency declaration in January the City has recorded a year over 
year reduction of 14.6% with monilily results of total rates purchased from SCWA plus pumped 
from City wells as fo llows: 

March April M:1y June July 
2014 2014 2014 2014 2014 
- 13% -20% -19% -6% -15% 

While these results fall short of our 20% goal, they represent a significant effort by our 
conummi.ty to meet U1e drought challenge especially considering that many of our citizens had 
already taken critical steps to reduce water usage through the first two years of the current three 
year drought. Petaluma and its SCWA partners are facing "demand hardening" where the next 
increment of conservation becomes increasingly difficult. 

On July 15, 2014, the San Jose Mercury News reported the results of the SWRCB survey of 
water purveyors' that compared the three year average of May water demands from 2011 thru 
20 13 to May 2014 demands. The statewide average reduction was in fact a 1% increase while 
the Bay Area and North Coast regions reported decreases of5% and 12%, respectively. Jn 
contrast, the City's May 201 1 to 201 3 average compared to May 2014 decreased 7%. 

Nevertheless, given the severity of the drought, the City should increase ils efforts, such as 
implementing time of day irrigation restrictions and encouraging higher vigilance by staff and 
citizens to achieve further reductions in water demand. In addition, staff has established 
maximum limits to water haulers that fill trucks and trailers with potable water for use on 
construction sites and other purposes to incentivize conservation. These limits are based on 
historic needs and are intended to prevent the increase in usage by certain commercial haulers. 
With adoption of the proposed resolution, the following mandatory restri ctions to outdoor 
inigation and potable water use will be in place: 

3 



SWRCB Order Dated 08/25/2014 Provision 17: Water Demand Reduction Plan 
September 15, 2014 

Page 40
 

1. No irrigation of ornamental landscapes or turf with potable water between the hours of 
8:00 am. and 7:00 p.m. 

2 . Hose-end shut off nozzles required on all garden and utility hoses to include washing 
cars, boats, and trailers. 

3. No application of potable water for washing down pavement by direct hosing without a 
shutoff nozzle, except for health and safely including sanitation. Use of low flow 
pressure washers is encouraged. 

4. No runoff or overspray caused by outdoor irrigation. 
5. No water used for non-recycling water features such as fountains. 
6. Irrigation accounts cannot exceed allocated water budgets by more than twenty percent. 
7. To remain consistent with the action taken by the SWRCB, the proposed resolution to re

implement Stage I of the City's Water Shortage Contingency Plan would end (i .e. 
"sunset") on April 25, 2015 unless Emergency Regulations are extended or ended earlier 
by the SWRCB. 

Items 2, 3, 4 and 5 are substantially the same requirements adopted by the State in the 
Emergency Regulations. Item I sets further limits on outdoor irrigation as promoted by the 
SWRCB. The City is proposing to go further than mandated by the State to set additional 
requirements and increase awareness of the severity of the drought. This will increase the 
likelihood that the City will achieve a 20% reduction in water demands. 

Staffis stepping up a publk information campaign in the following areas: 
I. Circulating educational materials as bill inserts. 
2. Providing teclmical suppo1t to customers. 
3. Staffing information booths at fairs and other public venues. 
4. Increased use of media with news releases. 
5. Seek voluntary reporting of potential water wasting from the public. 
6. Enlist all City departments to report observed potential waler wasting to the Water 

Conservation Hotline and email ponals. 
7. Expand water conservation staff: a full-time Environmental Services Technician was 

upgraded from part-time technician on July I to allow i;,rreater focus on water 
conservation. 

8. Initiate early morning monitoring to identify properties with irrigation water runoff. 
9. Set specific water conservation goals for City's LAD landscape contractors and irrigation 

accounts. 
I 0. Continued participation with the Sonoma Marin Water Saving Partnership including: 

"There's a Drought On, Tum the Tap Off'' campaign featuring print, radio, movie ads; 
public events at fa ir, workshops, and Town Hall meetings; and drought drive up events. 

Specifically, staff has conducted the following outreach: 
I . Direct Mailings: J posi cards sent to all customers begi1u1ing March 2014. Additional 

post cards wi ll be sent regularly throughout the drought period. 
2. Message at this year's Sonoma-Marin fair di splay focused on the drought. 
3. Monthly Argus ads began running in March 2014 and have continued. 
4. Argus ads will increase to weekly beginnfog Sept 2014. 
5. '·Before the Movie'· ads began running March 20 14 and will continue. 

4 
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6. Four public workshops have been conducted s ince March 2014 - each workshop attendee 
was provided drought information and given ways lo conserve waler - approximately 230 
attendees attended at the workshops. 

7. Social media posts have included drought related messages - this e ffort will increase to 
every Thursday effective immediately. 

8. Signs at City parks being i11stalled say "Please Tolerate our Thirsty Lawns During This 
Period of Drought" . 

9. A drought banner will be displayed at D SL, Kentucky St. and McDowell Shopping 
Center when space is avai lable. 

Staff will exercise progressive enforcement of the mandatory irrigation restriction in accordance 
with the 2008 resolution addressing administrative citation for violation of the PMC; and PMC 
15. I 6.100, Enforcement and Fees, as follows: 

I . Personal contact: Education and technical support provided. If no one is home, a door 
hanger indicating the nature of the violation is provided. Customer is given 72 hours or 
less as appropriate lo mitigate violation. 

2. If personal contact is not successful: Provide written notice of the violation including 
date when correction must be complete. Copy of notice is sent by certified mail . 

3. First violation under administrative penalty resolution: If correction not made in 
accordance with written notice, apply fine of $100. 

4. Second violation within 36 months under administrative penalty resolution: If correction 
not made or recurrence of violation a fine of $500. 

S. Third violation within 36 months under administrative penalty resolution: Fine of 
$1 ,000. 

6. In addition to issuing a notice of violations, if appropriate: Shut off water service until 
verification of correction is made. Cost of shut o!T and tum oo is an additional $60. 

Note that U1c City's administrative fines are more onerous that those adopted by the SWRCB in 

the Emergency Regulations. 

The proposed action will meet Council Goal: "Plan for the future". 

FINANCIAL IMPACTS 

The fuiancial impacts of implementing the Stage I plan, as amended include: 

I. Reduction of revenue from commodity charges: For the four month period ending July 
3 1, 2014, revenue was down 7.4 percent. a reduction of$328,440 over same period last 
year. As a partial offset, the cost of purchasing waler from SCW A decreased about 
$285,000 during the same period. The net effect is approximately $ l 0,600 per month net 
of income to the Water Enterprise. 

2. Increase resources: Implementation of Stage I as amended will require additional 
administrative and environmental service technician time to deal with increased vigi lance 
related to higher demand for house calls. more water waste monitoring, additional mailers 
to irrigation customers, and enforcement. While plans are still developing, staff expects 

5 
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to spend an additional $40,000 for temporary labor, advertising, and consulting services 
through the end of Stage l, as amended, declaration. 

The net fiscal impact of the proposed action is being calculated and appears to be within the 
budget for the water conservation cost center of the water enterprise fund. 

ATTACHMENTS 

1. Resolution 
2. State Water Resources Control Board (SWRCB) July 15, 2014 Resolulion and Emergency 

Regulations 

6 
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Attachment I 

RESOLUTION AUTHORIZING THE CITY MANAGER TO IMPLEMENT THE 
CITY'S WATER SHORTAGE CONTINGENCY PLAN, STAGE l AS AMENDED, AS 
MANDATED BY THE STATE WATER RESOURCES CONTROL BOARD WITHIN 

THE AREA SERVED BY THE CITY OF PETALUMA PUBLIC WATER SYSTEM AND 
REPEAL AND REPLACE RESOLUTION NO. 2014-045 

WHEREAS, the City of Petaluma is a City empowered to provide water service within 
certain boundaries; and 

WHEREAS, calendar year 2013 was the lowest rainfall year on record in 120 years; and 

WHEREAS, due lo U1is water supply shortage, a water shortage emergency exists and a 
reduction in demand is required to ensure adequate supply in 2014 and beyond; and 

WHEREAS, on January 17, 201 4 Gov. Edmund G. Brown, Jr. declared a drought state 
of emergency and directed state and local officials to take all necessary actions to conserve 
water; and 

WHEREAS, the Restructured Agreement for Water Supply, executed on June 23, 2006, 
by and between the Sonoma County Water Agency (SCWA), tl1e Cities of Cotati, Petaluma, 
Rohnert Park, Santa Rosa, and Sonoma, tl1e North Marin and Valley of the Moon Water Districts 
and ilie Town of Windsor, collectively known as lhe Water Contractors, created the Water 
Advisory Committee and Technical Advisory Committee; and 

WHEREAS, the Water Contractors, along with SCWA and Marin Municipal Water 
District, are members of the Sonoma-Marin Saving Water Partnership, through which these 
members have joined together to provide a regional approach to water use efficiency; and 

WHEREAS, on February 3, 2014, ilie Water Advisory Committee of the SCWA 
approved a Resolution supporting the Sonoma Marin Saving Water Partnership Efforts 
and Governor Jerry Brown's Emergency Drought Declaration iliat includes seeking 20% 
voluntary conservation and recommended that all principal SCWA contractors follow suit 
with their respective governing boards; and 

WHEREAS, on March 3, 2014, the City Council adopted Resolution No 2014-
045 "Declaring a Water Shortage Emergency and Implementation of Stage l of the City's 
Water Shortage Contingency Plan"; and 

WHEREAS, on April 25, 2014, Governor Edmund G. Brown Jr. issued an executive 
order to strengtllcn the state's ability to manage water and habitat effectively in drought 
conditions ru1d called on all Californians to redouble their efforts to conserve water. The 
executive order finds that the cont inuous severe drought conditions present urgent challenges 
across the state including water shortages in communities and for agricultural production, 
increased wi ldfires, degraded habitat for fish and wildli fe. threat of sal twater contamination, and 
additional water scarcity if drought conditions continue into 2015. The National Lntegrated 
Drought l nformation System reported that nearly 80% of the stale was reported to be under 
"extreme" drought conditions at the end of June: and 

7 
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WHEREAS, On July 15, 2014 the Stale Water Resources Control Board (SWRCB) 
adopted Resolution No. 2014-0038 enacting Article 22.5, Sections 863, 864 and 865 to Title 23 
of the California Code of Regulations, emergency regulations for mandatory statewide urban 
water conservation that sets certain requirements for urban water suppliers to meet; and 

WHEREAS, the City of Petaluma has satisfied the mandates ofSWRCB Resolution No. 
2014-0038 through its Water Conservation Ordinance that prohibi ts water waste for all water use 
classifications and implementation of Stage 1 of the City's Water Shortage Contingency Plan, 
which establishes a 20% reduction target in water use by all customers served by the City's 
potable water distribution system; and 

WHEREAS, the City of Petaluma has adopted a resolution updating the schedule of 
penalties for administrative citations for violations of the Petaluma Municipal Code including 
violation of the Water Conservation Ordinance; and 

WHEREAS, the City of Petaluma has the authority and responsibility to adopt water 
demand reduction measures within its area of service; and 

NOW, THEREFORE, BE IT RESOLVED that the City Council declares that under 
the current water shortage conditions, a water shortage emergency continues to exist and in order 
to satisfy the water conservation goal ofSWRCB Resolution No. 2014-0038 and Sections 863, 
864 and 865 to Title 23 of the California Code of Regulations, all requirements and actions of 
Stage l of the City's Water Shortage Contingency Plan will be immediately re-implemented as 
amended as follows: 

I. Resolution No. 2014-045 is hereby repealed and replaced with this Resolution. 
2. Under the current water shortage conditions, a water shortage emergency exists and Stage 

I of the City's Water Shortage Contingency Plan shall be implemented immediately, with 
the following amendments: 

a. Stage I shall establish a water demand reduction goal of20 percent; and 
b. Stage I shall include a mandate to limit irrigation to the hours of7:00 p.m. to 8:00 

a.m. for all customers. 
c. Stage I, as amended, shall remain in effect until the SWRCB delemlines that the 

Emergency Regulations arc no longer necessary due to changed conditions or 
unless it renews the regulations due to continued drought. In the absence of this, 
the Stage I , as amended, declaration ends on April 25, 2015. 

8 
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A ttnchment 2 

WHEREAS: 

STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 2014-0038 

TO ADOPT AN EMERGENCY REGULATION 
FOR STATEWIDE URBAN WATER CONSERVATION 

1. On April 25, 2014, Governor Edmund G. Brown Jr. issued an executive order to 
strengthen the state's ability to manage waler and habitat effectively in drought 
conditions and called on all Californians to redouble their efforts to conserve water. The 
executive order finds that the continuous severe drought conditions present urgent 
challenges across the state including water shortages in communities and for agricultural 
production, Increased wildfires, degraded habitat for fish and wildlife, threat of saltwater 
contamination, and additional water scarcity if drought conditions continue into 2015. 
The National Integrated Drought Information System reported that nearly 80% of the 
state was reported to be under "extreme" drought conditions at the end of June; 

2. The executive order refers to the Governor's Proclamation No. 1-17-2014, issued on 
January 17, 2014, declaring a State of Emergency to exist in California due to severe 
drought conditions. The January Proclamation notes that the state is experiencing 
record dry conditions, with 2014 projected to become the driest year on record. Since 
January, state water officials indicate that reservoirs, rainfall totals and the snowpack 
remain critically low. This follows two other dry or below average years, leaving 
reservoir storage at alarmingly low levels. The January Proclamation highlights the 
State's dry conditions, lack of precipitation and the resulting effects on drinking water 
supplies, the cultivation of crops, and the survival of animals and plants that rely on 
California's rivers and streams. The January Proclamation also calls on all Californians 
to reduce their water usage by 20 percent; 

3. There is no guarantee that winter precipitation will alleviate the drought conditions that 
the executive orders address, which will lead to even more severe impacts across the 
state if the drought wears on; 

4 . Water Code section 1058.5 grants the State Water Board the authority to adopt 
emergency regulations in certain drought years in order to: "prevent the waste, 
unreasonable use, unreasonable method of use, or unreasonable method of diversion, 
of water, to promote water recycling or water conservation, to require curtailment of 
diversions when water is not available under the diverter's priori ty of right, or in 
furtherance of any of the foregoing, to require reporting of diversion or use or the 
preparation of monitoring reports"; 

5. Over 400,000 acres of farmland are expected to be fallowed, thousands of people may 
be out of work, communities risk running out of drinking water, and fish and wildlife will 
suffer. 
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6. Many Californians have taken bold steps over the years and in this year to reduce water 
use: nevertheless, the dire nature of the current drought requires additional conservation 
actions from residents and businesses. Some severely affected communities have 
implemented water rationing, limiting water use in some cases to only 50 gallons per 
person per day, foregoing showers, laundry, toilet flushing, and all outdoor watering. 

7. Water conservation is the easiest, most efficient and most cost effective way to quickly 
reduce water demand and extend supplies into the next year, providing flexibility for all 
California communities. Water saved this summer is water available next year, giving 
water suppliers the flexibility to manage their systems efficiently. The more water that is 
conserved now, the less likely it is that a community will experience such dire 
circumstances that water rationing is required ; 

8. Most Californians use more water outdoors than indoors. In many areas, 50 percent 
or more of daily water use is for lawns and outdoor landscaping. Outdoor water use 
is generally discretionary, and many irrigated landscapes would not suffer greatly from 
receiving a decreased amount of water; 

9. Public information and awareness is critical to achieving conservation goals and the 
Save Our Water campaign, run jointly by the Department of Water Resources (DWR) 
and the Association of California Water Agencies, is an excellent resource for 
conservation information and messaging that is integral to effective drought response 
(http://saveourwater.com). 

10. Enforcement against water waste is a key tool in conservation programs. When 
conservation becomes a social norm in a community, the need for enforcement is 
reduced or eliminated; 

11 . The emergency regulations set a minimum standard requiring only modest lifestyle 
changes across the state. Many communities are already doing more and have been for 
years. They should be commended, but can and should do more. Others are not yet 
doing so and should al least do this, but should do much more given the severity of the 
drought; 

12. On July 8, 2014, the State Water Board issued public notice that the State Water Board 
would consider the adoption of the regulation at the Board's regularly-scheduled 
July 15, 2014 public meeting, in accordance with applicable State laws and regulations. 
The State Water Board also distributed for public review and comment a Finding of 
Emergency that complies with Stale laws and regulations; 

13. On April 25, 2014, the Governor suspended the California Environmental Quality Act's 
application to the State Water Board's adoption of emergency regulations pursuant to 
Water Code section 1058.5 to prevent the waste, unreasonable use, unreasonable 
method of use, or unreasonable method of diversion of water, to promote water recycling 
or water conservation; 

14. As discussed above, the State Water Board is adopting the emergency regulation 
because of emergency drought conditions, the need for prompt action, and current 
limitations in the existing enforcement process; 

2 
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15. Disadvantaged communities may require assistance in increasing water conservation 
and state agencies should look for opportunities to provide assistance in promoting 
water conservation; 

16. Nothing in the regulations or In the enforcement provisions of the regulations, preclude a 
local agency from exercising ils authority to adopt more stringent conservation 
measures. Moreover, the Water Code does not impose a mandatory penalty for 
violations of the regulations adopted by this resolution and local agencies retain their 
enforcement discretion in enforcing the regulations, to the extent authorized, and may 
develop their own progressive enforcement practices to encourage conservation. 

THEREFORE BE IT RESOLVED THAT: 

1. The State Water Board adopts California Code of Regulations, title 23, sections 863, 
864, and 865, as appended to this resolution as an emergency regulation; 

2. The State Water Board staff will submit the regulation to the Office of Administrative Law 
(OAL) for final approval; 

3. If, during the approval process, State Water Board staff, the State Water Board, or OAL 
determines that minor corrections to the language of the regulation or supporting 
documentation are needed for clarity or consistency, the State Water Board Executive 
Director or designee may make such changes; 

4. These regulations shall remain in effect for 270 days after filing with the Secretary of 
State unless the State Water Board determines that it is no longer necessary due to 
changed conditions, or unless the State Water Board renews the regulations due to 
continued drought conditions as described in Water Code section 1058.5; 

5. The State Water Board directs staff to provide the Board with monthly updates on the 
implementation of the emergency regulations and their effect; 

6. Directs State Water Board staff to condition funding upon compliance with the 
emergency regulations, to the extent feasible; 

7. Directs State Water Board staff to work with the Department of Water Resources and the 
Save Our Water campaign to disseminate information regarding the emergency 
regulations; and 

8. Directs State Water Board staff in developing an electronic reporting portal to include 
data fields so that local agencies may provide monthly reporting data on (i) conservation
related implementation measures or enforcement actions taken by the local agency and 
(ii) substitution during the drought of potable water with recycled water to extend water 
supplies. 

3 
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THEREFORE BE IT FURTHER RESOLVED THAT: 

9. The State Water Board commends water suppliers that have increased conservation 
messaging and adopted innovative strategies to enhance customer awareness of water 
use, such as applications that let customers compare their water use to water use by 
others: reduce system losses, such as focing system leaks which can deplete supplies by 
10 percent or more; and establish incentives to reduce demand, such as tiered or 
drought rate structures. The State Water Board also commends all Californians that 
have already been working to maximize their conservation efforts, both at home and at 
work: 

10. The State Water Board calls upon water suppliers to take the following actions: 

Educate customers and employees 
• Retail water suppliers should provide notice of the regulations in English and 

Spanish in one or more of the following ways: newspaper advertisements, bill inserts, 
website homepage, social media, notices in public libraries: 
Wholesale suppliers should include reference to the regulations in their customer 
communications; 

• All water suppliers should train personnel on the regulations; 
• All water suppliers should provide signage where recycled or reclaimed water is 

being used for activities that the emergency regulations prohibit with the use of 
potable water, such as operation of fountains and other water features; 

• All water suppliers should redouble their efforts to disseminate information regarding 
opportunities and incentives to upgrade indoor fixtures and appliances; 

• All water suppliers should use education and the tools available through the Save 
Our Water website (http://saveourwater.com); and 
All water suppliers should educate and prepare their boards and councils on the 
drought response actions contained in the emergency regulations and in this 
resolution, and to make sure that drought response items are placed on agendas as 
early as possible; 

Increasing local supplies 
• All water suppliers should accelerate the completion of projects that will conserve 

potable water by making use of non-potable supplies, such as recycled water, 
"greywater," and stormwater collection projects; 
All water suppliers should improve their leak reporting and response programs and 
request that police and fire departments and other local government personnel report 
leaks and water waste that they encounter during their routine duties/patrols; 

• Smaller water suppliers - those with fewer than 3,000 service connections - should 
take proactive steps to secure their communities' water supplies and educate their 
customers about water conservation and the status of their supply reserves; 

• All water suppliers should conduct water loss audits and make leak detection and 
repair a top priority for the duration of the drought; and 

• All urban water suppliers should evaluate their rate structures and begin to 
implement needed changes as part of planning for another dry year. Information and 
assistance on setting and implementing drought rates is available from the Alliance 
for Water Efficiency. (http://www.allianceforwaterefficiency.orgO. 
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11. The State Water Board calls on all Californians to take the following additional actions: 
• Further reduce water demand, whether by using less water in daily routines Indoors 

and out, retrofitting appliances and installing greywater and rainwater catchment 
systems; and 

• Check residential and business water bills to see if there are high charges that may 
indicate a leak and to fix the leak, if they are able, or contact their local water utility if 
they need assistance. 

12. The State Waler Board encourages its staff, the Department of Water Resources, the 
Public Utilities Commission, urban water suppliers, and other local agencies to look for 
opportunities to encourage and promote new technologies that reduce water usage, 
including through timely access lo water usage information and behavioral response. 

13. The State Water Board encourages all state and local agencies to look for additional 
opportunities to minimize potable water use in outdoor spaces. 

14. The State Water Board encourages investor-owned utilities to expeditiously submit 
applications for implementation of the regulations to the California Public Utilities 
Commission. 

CERTIFICATION 

The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true, and 
correct copy of a resolution duly and regularly adopted at a meeting of the State Water 
Resources Control Board held on July 15, 2014. 

AYE: 

NAY: 

ABSENT: 

ABSTAIN: 

Chair Felicia Marcus 
Vice Chair Frances Spivy-Weber 
Board Member Steven Moore 
Board Member Dorene D'Adamo 

None 

Board Member Tam M. Doduc 

None 
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PROPOSED TEXT OF EMERGENCY REGULATIONS 

Ar ticle 22.5. Drought Emergency Water Conservation 

Sec. 863 Findings of Drou!!ht Emcrgcncv 
(a) The State Water Resources Control Board finds as follows: 
(I) On January 17. 20 I 4. the Governor issued a proclamation of a state of 

emergency under the California Emergencv Services Act based on drought conditions: 
(2) On April 25. 20 14. the Governor issued a proclamation of a continued state of 

emer!!ency under the California Emeruency Services Act based on continued drought 
co11ditions: 

{3) The drought conditions that formed the basis of the Governor's emergency 
proclamations continue to exist: 

(4) The present year is critical ly dry and has been immediately preceded by two or 
more consecutive below normal. dry. or crjtjcallv dry years: and 

{5) The drought conditions will likely continue for the foreseeable fu ture and 
additional action by both the State Water Resources Control Board and local water 
suppliers will likely be necessary to further promote conservation. 

Authority: Wat. Code. § I 058.5. 
References: Wat. Code, §§ 102, 104. 105. 

Sec. 864 Prohibited Acriviries jn Promotion of Water Conservation 
(a) To promote water conservation. each of the following actions is prohibited, 

except where necessary to address an immediate health and safety need or to comply with 
a term or condition in a permit issued by a state or federal ae:ency: 

(1) The application of potable water to outdoor landscapes in a manner that causes 
runoff such that water flows onto adjacent prooertv, non-irrigated areas, private and 
public walkways, roadways. parking lots. or structures: 

{2) The use of a hose that dispenses potable water to wash a motor vehicle, except 
where the hose is titted with a shut-oIT nozzle or device attached to it that causes it 10 

cease dispensine: water immediately when not in use; 
(3) The application of potable water to driveways and sidewalks: and 
(4) The use of potable water in a founta in or other decorative water ft:ature. 

except where the water is part of a recirculating svstem. 
Cb) The taking of any action prohibited in subdivision (a) of this section. in 

addition to any other applicable civil or criminal penalties, is an infraction. punishable by 
a fine of up to live hundred dollars ($500) for each day in which the violation occurs. 

Authority: Wat. Code.§ 1058.S. 
References: Wat. Code.§§ 102, 104. 105. 
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PROPOSED TEXT OF EMERGENCY REGULATIONS 

Sec. 865 Mandatorv Actions bv Water Suppliers 
(a) The term "urban water supplier." when used in this section. refers to a supplier 

that meets the definition set forth in Water Code section I 0617. except it does not refer to 
suppliers when they are functionine solely in a wholesale capacity. but does apply to 
suppliers when thev are functionim! in a retail capacity. 

(b)( I) To promote water conservation. each urban water supplier shall implement 
all requirements and actions of the stage of its water shortage contingency plan that 
imposes mandatory restrictions on outdoor irrigation of ornamental landscapes or turf 
wjth potable water. 

(2) As an alternative to subdivision (b)( I). an urban water supplier mav submit a 
request to the Executive Director for approval of an alternate plan that includes 
allocation-based rate structures that satisfies the requirements of chapter 3.4 
(commencine with section 370) of division I of the Water Code. and the Executive 
Director mav approve such an alternate plan upon detem1inimi that the rate structure. in 
conjunction with other measures. achieves a level of conservation that would be suoerior 
to that achieved by implementing limitations on outdoor irrigation of ornamental 
landscapes or turf with potable water by the persons it serves to no more than two days 
per week. 

(c) To promote water conservation. each urban water supplier that does not have a 
water shortage conti nl!cncy plan or has been notified by the Department of Water 
Resources that its water shortage contingency plan does not meet the requirement~ of 
Water Code section I 0632 shall. within thirty (30) days. limit outdoor irrigation of 
ornamental landscapes or turf with potable water by the persons it serves to no more than 
two davs per week or shall implement another mnndatorv conservation measure or 
measures intended to achieve a comparable reduction in water consumption by the 
persons it serves relative to the amount consumed in 201 3. 

(d) In furtherance of the promotion of water conservation each urban water 
supplier shall prepare and submit to the State Water Resources Control Board by the 15•h 
of each month a monitoring report on forms provided by the Board. The monitoring 
report shall include the amount of potable water 1he urban water supplier produced. 
includim.? water provided by a wholesaler. in the precedine. calendar month and shall 
compare that amount to the amount produced in the same calendar month in 2013. 
Beginning October 15. 2014. the monitoring report shall also estimate the eallons of 
water oer person ocr dav used by the residential customers it serves. In its initial 
monitoring report. each urban water supplier shall state the number of persons it serves, 

(e} To promote water conservation. each distributor ofa public water supply. as 
defined in Water Code section 350. that is not an urban water supplier shall, wi thin th irty 
(30) davs. take one or more of the following actions: 

(I ) Limit outdoor irrigation of ornamental landscapes or turf with potable waler 
bv the persons it serves to no more than two davs per week; or 

(2) Implement another mandatory conservation measure or measures intended to 
achieve a comparable reduction in water consumption by the persons it serves relative to 
the amount consumed in 2013. 

Authoritv: Wat. Code.§ 1058.5. 
References: Wat. Code, §§ I 02. I 04. I 05: 350: I 0617: I 0632. 
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11. The State Water Board calls on all Californians to take the following additional actions: 
• Further reduce water demand, whether by using less water in daily routines indoors 

and out, retrofitting appliances and installing greywater and rainwater catchment 
systems; and 

• Check residential and business water bills to see if there are high charges that may 
indicate a leak and to fix the leak, if they are able, or contact their local water utility if 
they need assistance. 

12. The State Water Board encourages its staff, the Department of Water Resources, the 
Public Utilities Commission, urban water suppliers. and other local agencies to look for 
opportunities to encourage and promote new technologies that reduce water usage, 
including through timely access to water usage information and behavioral response. 

13. The State Water Board encourages all state and local agencies lo look for additional 
opportunities to minimize potable water use in outdoor spaces. 

14. The State Water Board encourages investor-owned utilities to expeditiously submit 
applications for implementation of the regulations to the California Public Utilities 
Commission. 

CERTIFICATION 

The undersigned Clerk to the Board does hereby certify that the foregoing is a full , true, and 
correct copy of a resolution duly and regularly adopted at a meeting of the State Water 
Resources Control Board held on July 15, 2014. 

AYE: Chair Felicia Marcus 

NAY: 

ABSENT: 
ABSTAIN: 

Vice Chair Frances Spivy-Weber 
Board Member Steven Moore 
Board Member Dorene D'Adamo 

None 

Board Member Tam M. Doduc 

None 

5 

Jeani,nq Townsend 
Clerk't6 the Board 
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PROPOSED TEXT OF EMERGENCY REGULATIONS 

Article 22.S. Drought Emergency Water Conservation 

Sec. 863 Findings of Drought Emergency 
(a) ll1e State Water Resources Control Board finds as fo llows: 
(1) On January 17, 2014, the Govemor issued a proclamation of a state of 

emergency under the Cali fom ia Emergency Services Act based on drought conditions: 
(2) On April 25, 2014, the Govemor issued a proclamation of a continued state of 

emergency under the Califomia Emergencv Services Act based on continued drought 
conditions; 

(3) ll1e drought conditions that fomrnd the basis of the Govemor's emergency 
proclamations continue to exist: 

( 4) ll1e present year is critically drv and has been immediatelv preceded bv two or 
more consecutive below n01mal. drv. or criticallv drv vears; and 

(5) 111e drought conditions will likely continue for the foreseeable future and 
additional action bv both the State Water Resources Control Board and local water 
suppliers will likelv be necessarv to further promote conservation. 

Authority: Wat. Code. § 1058.5. 
References: Wat. Code. §§ 102. 104. I 05. 

Sec. 864 Prohibited Activities in Promotion of Water Conservation 
(a) To promote water conservation. each of the following actions is prohibited, 

except where necessary to address an immediate health and safety need or to comply with 
a tcnn or condition in a pcnnit issued bv a state or federal agencv: 

(1 ) "I11c application of potable water to outdoor landscapes in a manner that causes 
runolT such that water flows onto adjacent propertv, non-irrigated areas. private and 
public walkwavs. roadwavs. parking lots. or stmcturcs: 

(2) 111c use of a hose that dispenses potable \Valer to wash a motor vehicle, except 
where the hose is fitted with a shut-off nozzle or device attached to it that causes it to 
cease dispens ing water immediately when not in use; 

(3) 111c applicat ion of potable water to driveways and sidewalks; and 
(4) ll1c use of potable water in a fountain or other decorative water feature. 

except where the water is part of a recirculating svstcm. 
(b) 111e taking of any action prohibited in subdivision (a) of this section. in 

addition to any other applicable civil or criminal penalties. is an infraction. punishable bv 
a fine of up to five hundred dollars ($500) for each day in which the violation occurs. 

Authority: Wat. Code.§ 1058.5. 
References: Wat. Code.§§ 102. 104. 105. 
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PROPOSED TEXT OF EMERGENCY REGULATIONS 

Sec. 865 Mandatorv Actions bv Water Suppl iers 
(a) Tirn tenu "urban water supplier," when used in this section, refers to a supplier 

that meets the defini tion set forth in Water Code section l 06 17. except it docs not refer to 
suppliers when they are functioning solely in a wholesale capacity, but does apply to 
suppliers when thev are functioning in a retail capacity. 

(b)( l) To promote water conservation, each urban waler suppl ier shall implement 
all requirements and actions of the stage of its water shortage cont ingency plan that 
imposes mandatory restrictions on outdoor irrigation of ornamental landscapes or trnf 
with potable water. 

(2 ) As an altemative to subdivision (b)(l), an urban water supplier mav submit a 
request to the Executive Director for approval of an altematc plan that includes 
allocation-based rate strnctures that satisfies the requirements of chapter 3.4 
(commencing with section 370) of division l of the Water Code. and the Executive 
Director may approve such an alternate plan upon detennining that the rate structure, in 
conjunction with other measures. achieves a level of conservation that would be superior 
to that achieved bv implementing limitations on outdoor irrigation of omamental 
landscapes or turf with potable water by the persons it serves to no more than two days 
per week. 

(c) To promote water conservation. each urban water supplier that docs not have a 
water shortage contingency plan or has been notified by the Department of Water 
Resources that its water shortage contingencv plan does not meet the requirements of 
Water Code section 10632 shall, with in thirtv (30) davs. limit outdoor irrigation of 
ornamental landscapes or turf with potable waler by the persons it serves to no more than 
two days per week or shall implement another mandatorv conservation measure or 
measures intended to achieve a comparable reduction in water consumption bv the 
persons it serves relative to the amount consumed in 2013. 

Cd) In furtherance of the promotion of water conservation each urbm1 water 
supplier shall prcpan: and submit to the State Water Resources Control Board by the I 51

h 

of each month a monitoring report on fom1s provided bv the Board. TI1e monito1ing 
report shall include the amount of potable water the urban water supplier produced. 
including \>Valer provided by a wholesaler. in the preceding calendar month and shall 
compare that amount to the amount produced in the same calendar month in 20 l3. 
Beginning October 15. 2014. the monitoring report shall also estimate the gallons of 
water per person per day used bv the residential customers it ser.•es. In its initial 
monitoring report. each urban water supplier shall state the number of persons it serves. 

(e) To promote water conservation. each distributor of a public water supply. a<; 
defined in Water Code section 350. that is not an urban water supplier shall, within thirty 
(30) davs. take one or more of the following actions: 

(l) Limit outdoor irrigation of ornamental landscapes or turf with potable water 
by the persons it serves to no more than two davs per week; or 

(2) Implement another mandatory conservation measure or measures intended to 
achieve a comparable reduction in water consumption by the persons it serves relative to 
the amount consumed in 2013. 

Authoritv: Wat. Code. § 1058.5. 
References: Wat. Code. §§ 102, 104. 105; 350; 10617: 10632. 
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ORDINANCE SUMMARY 

SUMMARY OF ORDI NANCE NO. 880 OF THE CITY OF ROHNERT PARK, 
CALIFOR IA, APPROVING A INTERIM URGENCY ORDINANCE OF THE CITY 

COUNCil.. OF THE CITY OF ROHNERT PARK, CALIFORNIA, AS AN URBAN WATER 
SUPPLIER, PROHIBITING CERTAIN ACTIVITI ES TH AT WASTE WATER A ·o 

IMPLEME TING MANDATORY RESTRICTIONS 0 OUTDOOR IRRIGATION TO 
PROMOTE WATER CONSERVATION AND TO BECOME EFFECTIVE IMMEDIATELY 

Pursuant to Govenunent Code Section 36933(c), tbe following constitutes a sununary of 
Ordinance No. 880 scheduled for consideration and adoption by the Rolme1t Park City Council 
on August 26, 2014, at its meeting to be held in the City Council Chambers, 130 Avram 
Avenue., Rohnert Park, California. 

111e purpose of Ordinance No. 880 is to comply with the State Water Resources Control Board's 
Emergency Regulation for Statewide Water Conservation. 111e Ordinance regulates water use by: 

• Imposing the prohibitions included in the state's emergency regulation including: 
o washing hardscapes 
o washing cars without a shutoff nozzle 
o irrigation runoff 
o decorative water features 

• Restricting outdoor water use in accordance with the state's emergency regulation by: 
o Restricting residential irrigation use to between the hours of six pm and eight am 

(6 pm and 8 am) 
o Restricting potable water use through a dedicated irrigation meter lo the hours of 

six p.m. and eight a.m. (6 pm and 8 am) and to an amount no greater than eighty 
percent (80%) of historical net evapotranspiration-based demand for the square 
footage of the irrigated area 

o Requiring inspections of all irrigation systems, repairing of leaks, and adjustment 
of spray heads to provide optimum coverage and eliminate avoidable over-spray 

o Requiring that when irrigation control values are used, sprinkler system run times 
vary cons istent with fluctuations in weather 

o Requiring reduced run-time for each irrigation cycle if water begins to nm-off to 
gutters and ditches before the inigation cycle is completed 

• Encouraging voluntary efforts to: 
o Limit inigation use lo no more than two days per week 
o Utilize water conservation incentive, rebate and giveaway progran1s to replace 

plumbing fixtures and appliances with more water efficient models 
o Utilize city infom1ation regarding water efficient landscapes 

111e Interim Urgency Ordinance wi ll utilize the enforcement procedures outlined in Municipal 
Code Section 13.66 including: personal contact with the customer; written notice to the customer 
and options to install water restricting device or tenninate service after notice and hearing. The 
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Interim Urgency Ordinance provides the City Council with the ability Lo set a water waste fee by 
resolution. No foe is proposed at this time. 

A certified copy of the full text of the Ordinance is posted and available for review in the City 
Clerk's Office at 130 Avram Avenue, Rolme1t Park, Califomia. 

TI1is ordinance shall be in full force and effective immediately upon its adoption, and shall be 
published and posted as required by law. 

Dated: August 13, 2014 
Published : August 15, 2014 

JoAnne M. Buergler 
City Clerk 
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ITEM NO. 8 

Mission Statemmt 
" We Care for Our Residents by Worki11g Togetlur fQ Bllild a 

Betllr Commwlity for Today mul Tomorrow." 

CITY OF ROHNERT PARK 
CITY COUNCIL AGENDA REPORT 

Meeting Date: August 26, 2014 

Department: Development Setvices 

Submitted By: Marilyn Ponton, Interim Director of Development Services 

Prepared By Mary Grace Pawson PE, City Engineer 

------

Agenda Title: Approve an Interim Urgency Ordinance of the City Council of the City of 
Rohnert Park, California, as an Urban Water Supplier, Prohibiting Certain 
Activities that Waste Water and Implementing Mandatory Restrictions on 
Outdoor Inigation to Promote Water Consetvation and to become Effective 
Immediately and Make CEQA Exemption Findings 

RECOMMENDED ACTION: Approve an Interim Urgency Ordinance of the City Council of 
the City of Rohnert Park, California, as an Urban Water Supplier, Prohibiting Certain Activities 
that Waste Water and Implementing Mandatory Restrictions on Outdoor Irrigation to Promote 
Water Consetvation and to become Effective Immediately 

BACKGROUND: 
California is experiencing a serious drought with rainfall for 20 13 being recorded as the lowest 
on record in 120 years; consequently, a statewide drought emergency was declared by Governor 
Brown on January 17, 2014. On February 11, 2014, and in response to the Governor's 
declaration, the City Council approved Resolution 2014-12 encouraging its residents to reduce 
water use by twenty percent. To assist in meeting this goal, the City participates in the Sonoma 
Marin Water Saving Partnership (Partnership) which includes the cities of Cotati, Petaluma, 
Rohnert Park, Santa Rosa and Sonoma, the Town ofWindsor and the Marin Municipal, North 
Marin and Valley of the Moon Water Districts. The members of the Partnership report regularly 
on per capita water use and the City is currently achieving the lowest per capita use of all the 
partners (see Exhibit A - Sonoma Marin Water Saving Partnership Per Capita Water Use 
Report). 

On Tuesday, July 15, in response to the continuing severity of the drought, the State Water 
Resources Control Board (State Water Board) approved Resolution No. 2014-0032, which 
includes new California Code of Regulations Title 23, Sections 863, 864 and 865, an emergency 
regulation to ensure urban water suppliers, their customers and state residents increase water 
consetvation in urban settings or face possible fines or other enforcement (see Exhibit B - State 
Water Board Emergency Regulation). The State Water Board Emergency Regulation became 
effective August I, 2014, will be in effect for 270 days, unless extended, and is intended to 
reduce outdoor urban water use and mandates minimum actions to conserve water supplies both 
for this year and into 2015. Urban water suppliers, like the City, must comply with this 
requirement within 30 days of the Emergency Regulation's effective date of August 1, 2014. 
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ITEM NO. 8 

TI1e Emergency Regulation includes both prohibitions and restrictions on outdoor water use. The 
"prohibitions" (Section 864(a) ( 1)-(4)) include: 

• washing down driveways and sidewaJks; 
• watering or outdoor landscapes that causes excess runoff; 
• using a hose to wash a motor vehicle, unless the hose is fitted with a shut-off nozzle; and 
• using potable water in a fountain or decorative water foature, unless the water is 

recirculated. 
TI1e Emergency Regulation makes an exception for health and safety circumstances. 

TI1e "restrictions" (Section 865(b) ( I)) include a requirement that urban water suppliers, such as 
Rohne.rt Park, "implement all requirements and actions of the stage of its water shortage 
contingency plan that imposes mandatory restrictions on outdoor irrigation ... " 

TI1e Emergency Regulation also provides a process that would allow local agencies to ask the 
courts lo fine water users up to $500 a day for failure to implement consen •ation requirements. 
TI1is new authority is in addition to any existing authorities and processes that local agencies 
have already developed. 

Finally, the Emergency Regulat ion requires water suppliers to report water use on a monthly 
basis to track progress towards reducing use by twenty percent from 2013 levels. 

1l1e State Water Board could initiate enforcement act ions against water suppliers Uiat do not 
comply with the new regulation. Failure to comply with a State Water Board enforcement order 
could result in penalties up to $10,000 a day for the City. 

ANALYSIS: 
TI1e City of Roluiert Park is an urban water supplier as defined in Water Code Section I 06 17 a11d 
is subject to the State Water Board's emergency regulation. Because it is an urban water 
suppl ier, the City has adopted prohibitions aga inst water waste (M unicipal Code Section 13.62). 

·n1e City has also adopted a Water Shortage Emergency Plan (Mm1icipal Code Section 13.66). 
which was submitted ac; lhe "water shortage contingency plan" in the City's 2010 rban Water 
Management Plan. TI1e Califomia Department of Water Resources has approved the City's 
Water Shortage Emergency Plan as its '"water shortage contingency plan". ·111c City has existing 
enforcement processes codified in both Section 13.62 and 13.66 of the Municipal Code. ·111ese 
enforcement processes are similar, but not ident ical, and generally emphasize customer 
education with options lo impose a water waste fee, install a now restricting device or lcm1inate 
service. Both sections of U1e Municipal Code allow the City Council to establish a water waste 
fee by resolution, which has not been done. 

TI1e Municipal Code has evolved over time, in response to changes in state Jaw. While the Water 
Shortage Emergency Plat1 (Municipal Code Section 13.66) has been approved by tl1e Depat1ment 
of Water Resources as part or the City's Urban Water Management Plan, the prohibitions and 
restrictions outlined in the Municipal Code do not align exactly with the state's emergency 
regulation. 

2 
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ITEM NO. 8 

TI1ere is need for some flexib ility in selecting the exact strategy to be used to respond to a 
particular water sho1tagc situation. TI1e action by the State Water Resomces Board imposes 
requirements on the City to init iate measures, specifically, elements of its "water short.age 
contingency plan", which nonnally would only be triggered after certain milestones have been 
met, such as a system-wide sho1tagc of water (declared by the wholesaler) followed by a City 
Council declaration of local water sho11age emergency. Here, while both the City and its 
wholesale suppl ier have actively encouraged voluntary conservation by customers, neither the 
City nor its wholesale supplier has declared a local water shortage emergency. To comply with 
the State Water Board 's emergency regulations and maintain the Council 's discretion to craft 
water measures that arc responsive to local conditions, staff recommends that the Council to 
adopt an Interim Urgency Ordinance that augments our current Municipal Code with a set or 
prohibitions and restrictions that are tailored to comply with the specific requirements of the 
State Water Board's Emergency Regulation and that arc enforced unifonnly. The ordinance is 
crafted as an urgency ordinance so that it will become effective immediately (as opposed to 
traditional ordinances which are effective 30 days after second reading) consistent with the 
Govem or 's declaration o r the state or emergency and the directi ve o r the State Water Board. It is 
crafted as an inl~rim ordinance because it is design~d to be in place only fo r so long as th~ 
Emergency Regulations are in effect. which is currently 270 days. although that period may be 
extended by the Stale Water Board. 

Specifically IJ1is Interim Urgency Ordinance will: 
• Impose the prohibitions included in the slate's emergency regulation including: 

o washing hardscapes, 
o washing cars without a shutoff nozzle 
o irrigation runoff 
o decorative water features 

• Restrict outdoor waler use by implementing the provisions of Stage 11 of our Waler Shortage 
Emergency Plan that make outdoor irrigation restrictions mandatory: 

o Restricting residential irrigation use Lo between IJ1c hours of six p.m. and eight a.m. 

o Restricting potable Willer use through a dedicated ill'igation meter lo the hours of six 
p.m. and eight a.m. and to an amount no greater than e ighty percent (80%) of 

historical net evapolranspiralion-based demand for the square footage of the irrigated 
area 

o Requiring customer inspections of all irrig11tion systems, repairing of leaks, and 

aqjustment of spray heads to provide optimum coverage and eliminate avoidable 
over-spray 

o Requiring that when irrigation control values are used, sprinkler system run limes 

vary consistent with fluctuations in weaU1er 
o Requiring reduced run-time for each irrigation cycle if water begins to run-off to 

gutters and ditches before the irrigation cycle is completed 
• Encouraging voluntary efforts Lo: 

o Utilize water consen-alion incentive, rebate and giveaway programs lo replace 
plumbing ftx'tures and appliances with more waler efficient models 

o Utilize city information reg11rding water efficient landscapes 
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ITEM NO. 8 

TI1e Interim Urgency Ordinance will utilize the enforcement procedures outlined in Municipal 
Code Section 13.66 including: 

• Personal contact 
• Written notice 
• Options lo install water restricting device or tem1inale service after notic.: and hearing 

TI1e Interim Urgency Ordinance treats violations as infractions, under Section 1.24 of the 
Municipal Code, which can be subject to abatement under the same Section. Council will r.:lain 
the ability to set a water waste fee by resolution. Staff is not proposing to set a fee at this time. 

Staff ha'S been coordinating with the members of the Sonoma Marin Water Saving Partnership 
both in order to leverage our existing regional partnership to encourage conservation and to 
understand how these agencies arc implementing the emergency regulation. Of the eight 
members of the Partnership. two arc proposing lo declare a "stage" of their existing water 
shortage emergency plan and the others arc proposing some form of resolution or ordinance to 
make their action consistent with the emergency regulation. 

TI1e Counci l's Water Issues Subcommittee (the Subconunittcc) met on August 6. 2014, and 
reviewed the State Water Board's Emergency Regulation and the proposed staff 
recommendation. l11e Subcommittee also considered activities to enhance community education 
and enforcement of the prohibitions and restrictions included in the proposed interim emergency 
ordinance. 

'I11c recommended action will have a fiscal impact for two reasons. First, by adopting the 
propos.:d emergency ordinance, the City will be enforcing mechanisms of its Water Shortage 
Emergency Plan des igned to reduce water use by twenty percent, which also reduces water sales 
revenue. 'l11is reduction in revenue is somewhal balanced by the fact that the City may 
experience lower costs associated with water purchases or groundwater pumping. Secondly, the 
City's efforts associated with enforcing the mandatory restrictions and reporting to the state will 
incr.:ase costs. Using enhanced communication between existing stafT, particularl y field staff Uiat 
have opportunity to see water wast e in their day-to-day work, will help minimize these additional 
costs. The effect of these cost increases is expected to be relatively short-lived because the 
Emergency Regulations are only in place for 270 clays, unless extended by the State Water 
Board. In anticipation of fu ture drought emergencies, staff is currently working on a water rate 
study that wi ll include, among other things, an analysis of "drought rates". These special rates, 
which come into effect only when water use is restricted, could help the City manage the fiscal 
impacts of water shortage emergencies in the future. 

TI1is ordinance is not subject to the California Environmental Quality Act (CEQA) for nvo 
reasons. The statutory exemption set forth in Section 15269(c) (specific actions necessary to 
prevent or mitigate an emergency) of the CEQA Guidelines. California Code of Regulations, 
Title 14, Chapter 3, applies because th is ordinance is a direct response to the State's Emergency 
Regulation. The categorical exemption set forth in Section 15307 (actions by regulatory agencies 
for protection of natural resources) also applies because the State Water Resources Control 
Board has mandated that Rolme1t Park, as an urban water supplier, protect ru1d conserve the 
natural resource of water during the severe drought. 
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ITEM NO. 8 

OPTIONS CONSIDERED: 
l. Adopt an interim urgency ordinance that clearly prohibits water waste and restricts 

outdoor water use, cons istent with the State Water Board 's Emergency Regulation 
(reconunended action) 

2. Adopt a resolution declaring Stage 2 of the City's Water Sho11age Emergency Plan. 11lis 
option is not recommended at lhis time as it does not reflect local conditions and would 
not be tailored to the requirements of the Emergency Regulation. 

FISCAL IMPACT/FUNDING SOURCE: 
111e reconuncndcd action will be funded through the water fund. As noted above, the fiscal 
impact is expected by relatively short-lived because the Emergency Regulations are in force for 
270 days. 

Department Head Approval Date: 8/11/14 

City Manager Approval Date: 8/13/14 

City Attorney Approval Date: 8/11/14 

Attachments (list in packet assembly orde1): 

1. httcrim Urgency Ordinance of the City Council of the City of Rolmcrt Park, 
California, as an Urban Water Supplier, Prohibiting Certain Activities that Waste 
Water and Implementing Mandatory Restrictions on Outdoor Irrigation to Promote 
Water Conservation and to become EITcctive Immediately 

2 . Exhibit A - Sonoma Marin Water Saving Partnership Per Capita Water Use Report 

3. Exhibit B - State Water Board Emergency Regulation 

4. Ordinance Summary 
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ORDINANCE NO. 880 

AN INTERIM URGENCY ORDI 'ANCE OF THE CITY COUNCIL OF THE CITY OF 
ROHNERT PARK, CALIFORNIA, AS AN URBAN WATER SUPPLIER, PROIIIBITING 
CERTAIN ACTIVITIES THAT WASTE W ATER ANO IMPLEMENTI NG 
MANDATORY 1rnSTRICTIONS ON OUTDOOR IRRIGATION TO PROMOTE 
WATER CONSERVATION, TO BECOME EFFECTIVE IMMEDIATELY 

THE CITY CO UNCIL OF TllE CITY OF ROHNERT PARK HEREUY ORDAINS 
AS FOLLOWS: 

SECTION 1. Autho1it.v. 111is Ordinance is adopted pursuant to the provisions set forth 
in Govenunent Code Section 36937(b) and pursuant to other applicable law. 

SECflON 2. Findings. 

A. On January 17, 2014 Governor Brown issued Governor 's Proclamation No. 1-17-2014 
declaring a State of Emergency to exist in California due to severe drought conditions. 

B. Febrnary 11 , 2014, and in suppo1t of the Governor's Proclamation, the City adopted its 
Resolution umber 2014-12 calling for a voluntary 20% reduction in water use. 

C. On April 25, 2014, Govemor Brown issued an executive order to strengthen the state 's 
ability to manage waler and habitat effectively in a drought. 

0 . On July 15, 2014, the Stale Water Resource~ Control Board approved its Resolution o. 
2014-0032 To Adopt an Emergency Regulation for Stat ewide Water Conservation and 
this emergency regulation includes new Califomia Code of Regulations Title 23, Section 
863, 864 and 865 (hereinafler "Emergency Regulation"). These Regulations became 
effective as of August 1, 2014. 

E. 111e Emergency Regulation prohibits each of lhe following actions, except where 
necessary to address an immediate health and safety need or to comply with a tcnn or 
condition in a pem1it issued by a stale or federal agency: 
• 111e application of potable water to outdoor landscapes in a manner that causes runoff 

such that water flows onto adjacent property, non-irrigated areas, private and public 
walkways, roadways, parking lots, or structures: 

• 111e use of a hose that dispenses potable water to wash a motor vehicle, except where 
the hose is fitted with a shut-off nozzle. or device attached to it that causes it to cease 
disp1:msing water immediately when not in use; 

• 111c application of potable water to driveways and sidewalks; and 
• 111e use of potable water in a fountain or other decorative water feature, except where 

the water is patt of a recirculating system. 
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F. l11e Emergency Regulation requin:lS that each urban water supplier within 30 days lo 
either implement all requirements and actions of the stage of their Water Shortage 
Contingency Plan that impose mandatory restrictions on outdoor irrigation of omarncntal 
landscapes or turf with potable water or request approval from the State Water Resources 
Control Board of an altemate plan that achieves a specified level of conservation. 

G. TI1e Emergency Regulation requires that urban water supplier shall prepare and submit to 
the State Water Resources Control Board by the 15th of each month a monitoring report 
on fom1s provided by the Board that includes the amount of potable water the urban 
water supplier produced, including waler provided by a wholesaler, in the preceding 
calendar month and shall compare that amount to the amount produced in the same 
calendar month in 2013. Begi1ming October 15, 2014, the monitoring report shall also 
estimate the gallons of water per person per day used by the residential customers it 
serves. 

H. ·n1e Emergency f~egulation is in elfect for 270 days, beginning on or about August 1, 
2014, and may be eKtended by the State Water Resources Control Board. 

I. The City of Rolmet1 Park (City) is an urban water supplier, as that tem1 is defmed in 
Water Code Section 10617 . 

.I. ' ll1e City's Water Waste Regulations (Municipal Code Section 13.62) and Water 
Shortage Emergency Plan (Municipal Code Section 13.66) contain prohibitions and 
mandatory restrictions to reduce water waste and control outdoor water use. 

K. By adopting this ordinance, the City will both implement the Emergency Regulation and 
provide clarity to its customers on prohibitions and restrictions that are in effect. 

L. ln light of the declaration of a State of Emergency by the Governor and the obligation to 
implement the Emergency Regulations in a short timcframc, the City considered the 
adoption of this interim urgency ordinai1ce in accordance with Government Code§ 36937 
at a duly noticed public meeting on August 26, 201.4, at which time it received and 
considered testimony from members of the public. 

M. Pm-suant to Article XL Section 7 of the California Constitution. the City may make and 
enforce all regulations and ordinances using its police powers. 

SECrION 3. I MPOSITION OF INTF.RM URGENCY ORDINANCE. 

In accordance with the authority granted the City under Government Code section 36937( b), and 
pursuant to the findings stated herein, the City Council: ( 1) hereby fmds that there exists a 
current and immediate threat to the public health, safety, and welfare requiring immediate 
implementation of the Emergency Regulations to promote water conservation during the 
drought, (2) further !inds that this ordinance is necessary for the immediate preservation of the 
public peace, health, and safety, and (3) hereby declares and imposes the prohibitions on wa~ting 
water and restrictions on water use as set forth below. 
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l11e City Council of the Ci ty of Rohne1t Park hereby ordains as follows: 

L To promote water conservation, each of the fo llowing actions shall be prohibited, except 
where necessary to address an inunediate health and safety need or to comply with a tenn or 
condition in a pem1it issued by a state or federal agency: 

A. TI1e application of potable water to outdoor landscapes in a maimer that causes nmoff 
such that water flows onto adjacent property, non-irrigated areas, private and public 
walkways, roadways, parking lots, or st ructures; 

B. l11e use of a hose that dispenses potable water to wash a motor vehicle, except where the 
hose is fitted with a shut-off nozzle or device attached to it that causes it to cease 
dispensing water immediately when not in use; 

C. l11e application of potable water to driveways and sidewalks; and 

D. l11e use of potable water in a fountain or other decorative water fean1re, except where the 
water is part of a recirculating syst em. 

In addition, the prohibition against nonessential uses of water outlined in Chapter 13.62.030 of 
the Mtmicipal Code remain in effect, except to the ell.1ent that those provis ions conflict with the 
prohibitions described above. In the event of a con,llict, the prohibitions described above shall 
gov em. 

2. To promote conservation, all potable water customers of the city shall comply with the 
following mandatory restrictions: 

A. Restrict res idential irrigation use to between the hours of six p.m. and eight a.m. 
B. Restrict potable water use through a dedicated irrigation meter to U1e hours of six p.m. 

and eight a.m. and lo an amount no greater than eighty percent (80%) of historical net 
evapotrauspiration-bascd demand for the square footage of the irrigated area. 

C. Inspect all irrigation systems, repair leaks, and adjust spray heads to provide optimum 
coverage and eliminate avoidable over-spray. 

0 . When irrigation control values are used, vary the sprinkler system run times consistent 
with fluctuations in weather. 

E. Reduce minutes o f run-time for each irrigation cycle if water begins to run-off to gutters 
and ditches before the irrigat ion cycle is completed. 

3. To promote conservation, all potable waler customers of !he city are requested to 
undertake the fo llowing voluntaJ"y activities: 

A. Utilize water conservation incentive, rebate and giveaway programs to replace plumbing 
fill.1ures and appl iances with more water efficient models. 

B. Utilize city infonnation regarding water efficient landscapes. 

4. Any customer of the city may make written application for an exception to this 
Ordinance. Said application shall describe in detai l why applicant believes an exception 
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is justilied. l11e application shall be processed in accordance with the Section 13.66.060 
of the Municipal Code. 

5. l11e violation of each provision of this Ordinance, and each separate violation thereof: 
shall be deemed a separate offense, and shall be enforced as an infraction in accordance with 
Chapter l.24 oflhe Municipal Code. When undertaking enforcement, the city may take any or all 
of the actions necessary and proper to ensure compliance, including but not limited to imposing 
any or all of the fees and charges described in Section 13.66.070 of the Municipal Code. When 
undertakjng enforcement, the city shall comply with the notice and hearing process described in 
Section 13.66.080 of the Municipal Code. 

6. As a remedy, the violation of any provision of this Ordinance by any person who has 
received more than one written wanting to refrain from the same or any other violation under this 
Ordinance, in one calendar year, shall be deemed and is declared to be a public nuisance and 
may be subject to abatement in accordance with Chapter 1.24 of the Municipal Code. 

7. As an additional remedy and in accordance with the Emergency Regulation, the taking of 
any prolubited action, in addition to any other applicable civi l or criminal penalties, is an 
infraction, punishable by a fine of up to five hundred dollars ($500) for each day in which the 
violation occurs. 

SECTION 9. Environmental Rc,1cw. 
l11e City Council finds tliat tllis ordinance is not subject lo tlle California Environmental Quality 
Act (CC::QA) pursuant lo the statutory exemption set forth in Section l5269(c) (specific actions 
necessary to prevent or mitigate an emergency) of the CEQA Guidelines, California Code of 
Regulations, Title 14, Chapter 3, because this ordinance is a direct response to the State's 
Emergency Regulation, and pursuant to Lhc categorical exemption set forth in Section 15307 
(actions by regulatory agencies for protection of natural resources) because the State Water 
Resources Control Board has mandated that Rohne11 Park. as an urban water supplier, protect 
and conserve tlie natural resource of water during the severe drought. 

s1;,cnON 10. Severahilitv. If any section, subsection, sentence, clause, or phrase of this 
ordinance is for any reason held lo be invalid or unconstitutional by a decision of any court of 
competent jurisdiction. such decision wi ll not affect the validity of the remaining portions of this 
ordinance. The City Council hereby declares that it would have passed this ordinance and each 
and every section, subsection, sentence, clause, or phras.: not declared invalid or unconstitutional 
without regard to whether any po11ion of the ordinance would be subsequently declared invalid 
or unconstitutional. 

SECTION 11. EtTedh1e Date and Duration. lhis ordinance is an urgency ordinance 
enacted under California Government Code sections 36934 and 36937(b). TI1is ttrgency 
ordinance is effective upon adoption by a four-fifths (415) vote of the City Council. l11is 
Ordinance shall remain in full force and elTecl for a period of two hundred and seventy (270) 
days from the dale of adoption, at which time it will automatically expire, unless it is earlier 
repealed by the enactment of a new regulato1y scheme or e11.iended by the City Council in 
accordance with applicable law. 
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SECTION 12. Publication. 111e City Clerk is directed lo cause this ordinance to be 
published in the manner required by law. 

111is ordinance was illtroduced and duly adopted by the City Cotmcil of the City of Rolu1ert Park 
at the regular meeting held this 26th day of August. 2014 by a four-fifths vote of the City Council 
as follows: 

AYES: 
OES: 

ABSE T: 
ABSTAIN: 

CITY OF ROHNERT PARK 

Joseph T. Callinan, Mayor 

ATTEST: 

JoAnne M. Bucrgler 
City Cl.:rk 

APPROVED AS TO FORM: 

Michelle M. Kenyon 
City Auom ey 
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Exhibit "A" 
MEMORANDUM 

To: Chris DeGabriele, Technical Advisory Committee Chair 
From: Carrie Pollard, Principal Program Specialist, Water Agency 
Subject: UPDATED 2013 Gallon per Capita per Day (GPCD) 

M ay 1, 2014 

On May 18, 2011 DWR was notified that a regional alliance has been formed between and 
among the cities of Santa Rosa, Rohnert Park, Sonoma, Cotati, Petaluma, Town of Windsor and North 
Marin, Marin Municipal and Val ley of the Moon Water Districts to comply with SBx7-7, t he Water 
Conservation Act of 2009. The regional alliance was formed pursuant to the Department of Water 
Resources Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use because 
the parties receive water from a common water wholesale supplier, the Sonoma County Water Agency. 

The Sonoma-Marin Saving Water Partnership established a regional commitment to work 
collaborat ively on the implementation of appropriate water use efficiency programs. The Partnership is 
t he mechanism used for tracking each w ater contractor's individual progress towards SBx7-7 compliance 
and to track the regional status on an annual basis. 

The graph and table below show the reported 2013 GPCD, the 2015 Target and the 2020 Target 
for each water contractor and the region as whole. 
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WHEREAS: 

Exhibit "B" 

STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 2014..0038 

TO ADOPT AN EMERGENCY REGULATION 
FOR STATEWIDE URBAN WATER CONSERVATION 

1. On April 25, 2014, Governor Edmund G. Brown Jr. issued an executive order to 
strengthen the state's ability to manage water and habitat effectively in drought 
conditions and called on all Californians to redouble their efforts to conserve water. The 
executive order finds that the continuous severe drought conditions present urgent 
challenges across the state including water shortages in communities and for agricultural 
production, increased wildfires, degraded habitat for fish and wildlife , threat of saltwater 
contamination. and additional water scarcity if drought conditions continue into 2015. 
The National Integrated Drought Information System reported that nearly 80% of the 
state was reported to be under "extreme" drought conditions at the end of June; 

2. The executive order refers to the Governor's Proclamation No. 1-17-2014, issued on 
January 17, 2014, declaring a State of Emergency to exist in California due to severe 
drought conditions. The January Proclamation notes that the state is experiencing 
record dry conditions, with 2014 projected to become the driest year on record. Since 
January, state water officials indicate that reservoirs, rainfall totals and the snowpack 
remain critically low . This follows two other dry or below average years, leaving 
reservoir storage at alarmingly low levels. The January Proclamation highlights the 
State's dry conditions, lack of precipitation and the resulting effects on drinking water 
supplies, the cultivation of crops, and the survival of animals and plants that rely on 
California 's rivers and streams. The January Proclamation also calls on all Californians 
to reduce their water usage by 20 percent; 

3. There is no guarantee that winter precipitation will alleviate the drought conditions that 
the executive orders address , which will lead to even more severe impacts across the 
state if the drought wears on; 

4. Water Code section 1058.5 grants the State Water Board the authority to adopt 
emergency regulations in certa in drought years in order to: "prevent the waste, 
unreasonable use, unreasonable method of use, or unreasonable method of diversion, 
of water, to promote water recycling or water conservation, to require curtailment of 
diversions when water is not available under the diverter's priority of right, or in 
furtherance of any of the foregoing, to require reporting of diversion or use or the 
preparation of monitoring reports"; 

5. Over 400,000 acres of farmland are expected to be fallowed, thousands of people may 
be out of vvork, communities risk running out of drinking water , and fish and wildlife will 
suffer. 



SWRCB Order Dated 08/25/2014 Provision 17: Water Demand Reduction Plan 
September 15, 2014 

Page 69
 

6. Many Californians have taken bold steps over the years and in this year to reduce water 
use; nevertheless, the dire nature of the current drought requires additional conservation 
actions from residents and businesses. Some severely affected communities have 
implemented water rationing, limiting water use in some cases to only 50 gallons per 
person per day, foregoing showers, laundry, toilet flushing, and all outdoor watering. 

7. Water conservation is the easiest, most efficient and most cost effective way to quickly 
reduce water demand and extend supplies into the next year, providing flexibility for all 
California communities. Water saved this summer is water available next year, giving 
water suppliers the flexibility to manage their systems efficiently. The more water that is 
conserved now, the less likely it is that a community vvill experience such dire 
circumstances that water rationing is required ; 

8. Most Californians use more water outdoors than indoors. In many areas, 50 percent 
or more of daily water use is for lawns and outdoor landscaping. Outdoor water use 
is generally discretionary, and many irrigated landscapes would not suffer greatly from 
receiving a decreased amount of water ; 

9. Public information and awareness is critical to achieving conservation goals and the 
Save Our Water campaign, run jointly by the Department of Water Resources (DWR) 
and the Association of California Water Agencies, is an excellent resource for 
conservation information and messaging that is integral to effective drought response 
(http://saveourwater.com). 

10. Enforcement against water waste is a key tool in conservation programs. When 
conservation becomes a social norm in a community, the need for enforcement is 
reduced or eliminated; 

11 . The emergency regulations set a minimum standard requiring only modest lifestyle 
changes across the state. Many communities are already doing more and have been for 
years. They should be commended, but can and should do more. Others are not yet 
doing so and should at least do this, but should do much more given the severity of the 
drought; 

12. On July 8, 2014, the State Water Board issued public notice that the State Water Board 
would consider the adoption of the regulation at the Board's regularly-scheduled 
July 15, 2014 public meeting, in accordance vvith applicable State laws and regulations. 
The State Water Board also distributed for public review and comment a Finding of 
Emergency that complies vvith State laws and regulations; 

13. On April 25, 2014, the Governor suspended the California Environmental Quality Act's 
application to the State Water Board's adoption of emergency regulations pursuant to 
Water Code section 1058.5 to prevent the waste, unreasonable use, unreasonable 
method of use , or unreasonable method of diversion of water, to promote water recycling 
or water conservation; 

14. As discussed above, the State Water Board is adopting the emergency regulation 
because of emergency drought conditions, the need for prompt action, and current 
limitations in the existing enforcement process; 
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15. Disadvantaged communities may require assistance in increasing water conservation 
and state agencies should look for opportunities to provide assistance in promoting 
water conservation; 

16. Nothing in the regulations or in the enforcement provisions of the regulations, preclude a 
local agency from exercising its authority to adopt more stringent conservation 
measures. Moreover, the Water Code does not impose a mandatory penalty for 
violations of the regulations adopted by this resolution and local agencies retain their 
enforcement discretion in enforcing the regulations, to the extent authorized, and may 
develop their O'M'l progressive enforcement practices to encourage conservation. 

THEREFORE BE IT RESOLVED THAT: 

1. The State Water Board adopts California Code of Regulations, title 23, sections 863, 
864, and 865, as appended to this resolution as an emergency regulation; 

2. The State Water Board staff Vt/ill submit the regulation to the Office of Administrative Law 
(OAL) for final approval; 

3. If, during the approval process, State Water Board staff, the State Water Board, or OAL 
determines that minor corrections to the language of the regulation or supporting 
documentation are needed for clarity or consistency, the State Water Board Executive 
Director or designee may make such changes; 

4. These regulations shall remain in effect for 270 days after filing with the Secretary of 
State unless the State Water Board determines that it is no longer necessary due to 
changed conditions, or unless the State Water Board renews the regulations due to 
continued drought conditions as described in Water Code section 1058.5; 

5. The State Water Board directs staff to provide the Board with monthly updates on the 
implementation of the emergency regulations and their effect; 

6. Directs State Water Board staff to condition funding upon compliance with the 
emergency regulations, to the extent feasible ; 

7. Directs State Water Board staff to mrk with the Department of Water Resources and the 
Save Our Water campaign to disseminate information regarding the emergency 
regulations; and 

8. Directs State Water Board staff in developing an electronic reporting portal to include 
data fields so that local agencies may provide monthly reporting data on (i) conservation
related implementation measures or enforcement actions taken by the local agency and 
(ii) substitution during the drought of potable water with recycled water to extend water 
supplies. 
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THEREFORE BE IT FURTHER RESOLVED THAT: 

9. The State Water Board commends water suppliers that have increased conservation 
messaging and adopted innovative strategies to enhance customer awareness of water 
use, such as applications that let customers compare their water use to water use by 
others; reduce system losses, such as fixing system leaks vvhich can deplete supplies by 
10 percent or more; and establish incentives to reduce demand, such as tiered or 
drought rate structures. The State Water Board also commends all Californians that 
have already been working to maximize their conservation efforts, both at home and at 
work; 

10. The State Water Board calls upon water suppliers to take the following actions: 

Educate customers and employees 
• Retail water suppliers should provide notice of the regulations in English and 

Spanish in one or more of the following ways: newspaper advertisements, bill inserts, 
website homepage, social media, notices in public libraries; 

• Wholesale suppliers should include reference to the regulations in their customer 
communications; 

• All water suppliers should tra in personnel on the regulations; 
• All water suppliers should provide signage where recycled or reclaimed water is 

being used for activities that the emergency regulations prohibit vvith the use of 
potable water, such as operation of fountains and other water features; 

• All water suppliers should redouble their efforts to disseminate information regarding 
opportunities and incentives to upgrade indoor fixtures and appliances; 

• All water suppliers should use education and the tools available through the Save 
Our Water website (http://saveourwater.com); and 

• All water suppliers should educate and prepare their boards and councils on the 
drought response actions contained in the emergency regulations and in this 
resolution, and to make sure that drought response items are placed on agendas as 
early as possible ; 

Increasing local supplies 
• All water suppliers should accelerate the completion of projects that vvill conserve 

potable water by making use of non-potable supplies, such as recycled water, 
"greywater," and stormwater collection projects; 

• All water suppliers should improve their leak reporting and response programs and 
request that police and fire departments and other local government personnel report 
leaks and water waste that they encounter during their routine duties/patrols; 

• Smaller water suppliers - those with fewer than 3,000 service connections - should 
take proactive steps to secure their communities' water supplies and educate their 
customers about water conservation and the status of their supply reserves; 

• All water suppliers should conduct water loss audits and make leak detection and 
repa ir a top priority for the duration of the drought; and 

• All urban water suppliers should evaluate their rate structures and begin to 
implement needed changes as part of planning for another dry year. Information and 
assistance on setting and implementing drought rates is available from the Alliance 
for Water Efficiency. (http://www.allianceforwaterefficiency.org0 . 
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RESOLUTION NO. 28536 

RESOLUTIO OF THE COUNCIL OF THE CITY OF SANTA ROSA ADOPTING STAGE l 
- M DATORY OF TH E C ITY' S URBAN WATER SHORTAGE CONTI GE CY PLA 
REQUIRING CUSTOMERS TO REDUCE COM MU !TY-WIDE WATER USE BY 20% 
Al'\TD AUTHORIZING UTILIZATIO or TIIE UTILITY'S CATASTROPIIIC RESERVE 

WHEREAS, the C ity of Santa Rosa is a City empowered lo provide water service within 
certain boundaries; and 

WHEREAS, Califomia is continuing to ex1Jerience extremely dry conditions and the 
Governor of the Stale of California, on January 17, 20 14, declared a state-wide drought 
emergency and requested Californians to voluntarily reduce water use by 20%; and 

WHEREAS, on February 11 , 2014, the Council ofthe City of Santa Rosa adopted 
Resolution o. 28427 requesting Santa Rosa customers reduce water use by 20% community
wide through voluntary conservation; and 

WHEREAS, on April 25, 20 14, the Governor of the State of California issued an 
Executive Order directing local water suppliers to redouble efforts to implement water 
conservation activities; and 

WH EREAS, Santa Rosa customers have reduced water use by approximately 16% during 
the months of March through June 2014 in comparison to the same time in 201 3; and 

WHEREAS, on July 15, 201.4, the State Water Resources Control Board adopted Drought 
Emergency Water Conservation Regulations (Emergency Regulations) prohibiting certain water 
using activit ies and requiring urban water suppliers to implement their Urban Water Shortage 
Contingency Plans to a level that imposes mandatory restrictions on outdoor irrigation with 
potable water; and 

WHEREAS, the Ci ty of Santa Rosa has the aut hority and responsibility to adopt and had 
adopted water conservation measures within its area of service; and 

WHEREAS, t11e City of Santa Rosa has the authority to employ the Catastrophic Reserve 
during implementation of the City's Urban Waler Shortage Contingency Plan; and 

WHEREAS, in order to comply with the State Water Resources Control Board 
Emergency Regulations , the Utilities Department is reconunending im plementation of Stage 1 -
Mandatory of the City's Urban Water Shortage Contingency Plan; and 

WIIEREAS, on July 24, 2014, the Board of Public Utilities recommended that the 
Council of the City of Santa Rosa. by resolution. adopt Stage 1 - Mandatory of the City's Urban 
Water Shortage Contingency Plan, directing staff to implement the water conservation program 

Reso. No. 28536 
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as defined by Stage 1 - Mandatory to realize community-wide water use reduction of20%, and 
authorizing staff to utilize the Utility's Catastrophic Reserve, if necessary. 

NOW, THEREFORE, HE IT RESOLVED that the Council of the City of Santa Rosa 
adopL~ Stage l - Mandatory of the City's Urban Water Shortage Contingency Plan and directs 
staff to implement the water conservation program as defined by Stage I - Mandatory to realize 
community-wide water use reduction of20%. 

BE IT FURTHER RESOLVED that the Counci l of the City of Santa Rosa authorizes 
staff to utilize the Utility's Catastrophic Reserve. if necessary. 

IN COUNCIL DULY PASSED ihis 5th day of August, 2014. 

A YES: (5) Mayor Bartley, Vice Mayor Swinth, Council Members Carlstrom, Olivares, 
Ours 

TOES: (0) 

ABSE T: (2) Council lcmbcrs Combs, Wysocky 

ABSTAIN: (0) 

ATTEST: APPROVED: -----------
City Clerk 

APPROVED AS TO FORM: 

City Attorney 

Mayor 

Reso. No. 28536 
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CITY OF SONOMA 

RESOLUTION 42 - 2014 

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF SONOMA 
DECLARING A MANDATORY STAGE 2 WATER SHORTAGE ALERT 

WHEREAS, pursuant to California Water Code Section 102, all water in the state is the property 
of the people of the state; and 

WHEREAS, the State Rescurces Control Board (State Board) is the agency tasked with issuing 
and monitoring permits to urban water suppliers and others to appropriate water statewide and 
determining the amount, purpose. place and beneficial use of that water. The City of Sonoma is the 
beneficiary of multiple Stale Board permits which authorize the appropriation of waters of the state; and 

WHEREAS, Water Code Section 10617 defines ·urban water supplier" as a supplier for municipal 
purposes that serves 3,000 customers or more than 3,000 acre feet annually. Pursuant to Section 10617, 
the City is an urban water supplier; and 

WHEREAS, Caiifornia is continuing to experience extremely dry conditions and the Governor of 
!he State of California, en January 17, 2014, declared a state-wide drought emergency and requested 
Californians to vo!untarily reduce water ~se by 20%; and 

W HEREAS, on February 3, 2014, the Council of the City of Sonoma adopted Resolution 07-2014 
requesting Sonoma customers reduce water use by 15% community-wide through voluntary 
conservation; and 

WHEREAS, on April 25, 2014, the Governor of the State of California issued an Executive Order 
directing local water suppliers to redouble efforts to implement water conservation activities; and 

WHEREAS, Sonoma customers have reduced water use by approximately 16% during the 
months of April through July 2014 in comparison to the same time in 2013; and 

WHEREAS, on July 15, 2014, the State Water Resources Control Board adopted Drought 
Emergency Water Conservation Regulations {Emergency Regulations) prohibiting certain water using 
activities and requiring urban water suppliers to implement their Urban Water Shortage Contingency 
Plans to a level that imposes mandatory restrictions on outdoor irrigation with potable water; and 

WHEREAS, the City of Sonoma has tl1e authority and responsibility to adopt and had adopted 
water conservation measures within its area of service; and 

WHEREAS, in order to comply with the State Water Resources Control Board Emergency 
Regulations, the City staff is recommending implementation of a Mandatory Stage 2 Water Conservation 
Alert, which imposes mandatory restrictions on outdoor irrigation with potable water; and 

WHEREAS, the City Council has detenmined that it is necessary to be proactive and responsible 
in the management of the City's water supply. 

NOW. THEREFORE, BE IT RESOLVED that the City Council of the City of Sonoma hereby 
declares a mandatory Stage 2 water shortage alert. in accordance with Sonoma Municipal Code 
13.10.070. 



SWRCB Order Dated 08/25/2014 Provision 17: Water Demand Reduction Plan 
September 15, 2014 

Page 75
 

BE tT FURTHER RESOLVED that until such time as the City Council determines that the 
condition for conservation no longer exists, all potable water customers of the City of Sonoma shall 
adhere to the following restrictions on non-essential water use: 

1. Refilling or initial fil ling of a swimming pool shall be prohibited; 
2 Use of water for nonrecirculating ornamental fountains by commercial customers shall be 

prohibited; 
3. Noncommercial washing of privately owned motor vehicles, trailers, and boats except from a 

bucket ands hose equipped with a shutoff nozzle shall be prohibited; 
4. Any use of 'Nater from a fire hydrant except for fighting fires shall be prohibited. Use for essential 

construction needs may be permitted by the director upon submittal of a permit application for 
construction water; 

5. Use of potable water for dust control at construction sites shall be prohibited; 
6. Res1dential and commercial turf irrigation shall be prohibited except on Mondays and Thursdays 

from 7:00pm to 7:00am. An exception io this prohibition shall apply to the Sonoma Plaza Park 
turf and athietic fields to the degree to ensure the safety of athletes. 

PASSED, APPROVED AND ADOPTED this 18th day of August 2014 by the following vote: 

AYES: 
NOES: 
ABSENT: 

Barbosa, Cook, Rouse, Brown, Gallirn 
None / 

None / ~ 
h ,,,, 

//,,.. 
or 

ATTEST: 

? 
_y,;:;:, 
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RESOLUTION NO. 3118-14 

RESOLUTION OF THE TOWN COUNCIL OF THE TOWN OF WINDSOR 
TERMINATING STAGE 1 WATER SHORTAGE EMERGENCY AND 

DECLARING A STAGE 2 WATER SHORTAGE EMERGENCY AND DIRECTING 
IMPLEMENTATION OF MANDATORY WATER RESTRICTIONS 

WHEREAS, the Town of Windsor is a retail water purveyor and a Sonoma County Water 
Agency Water Contractor; and 

WHEREAS, calendar year 2013 was the lowest rainfall year on record in 120 year~; and 

WHF,RRAS, the historical dry conditions 11ave resulted in severely low storage levels in Lake 
Mendocino, requiring a Temporary Urgency Change order issued by the State Water Resources 
Control Board earlier this year enabling lower in stream releases to the Russian River and 
preserving lake storage; and 

WHEREAS, on January 17, 2014, Governor Brown declared a statewide drought in California 
and called for a 20 percent voluntary reduction in water use; and 

WHEREAS, on February 3, 2014, the Water Advisory Committee for the Restmctured Water 
Supply Agreement for the Russian River project adopted a resolution that encourages residents 
to increase water use efficiency and urged water customers to heed the Governor's declaration to 
reduce water use by 20%; and 

WHEREAS, on Febrrnny 19, 2014, the Town Council adopted Resolution ~057-14 in support of 
the call voluntarily to reduce water use by 20%; and 

WHEREAS, on July 15, 2014 the State Water Resources Control Board (State) adopted 
emergency regulations for mandatory outdoor water restrictions due to the ongoing drought 
emergency; 

WHEREAS, a duly noticed public hearing was held on August 6, 2014, at which time public 
comment was heard and considered. 

NOW, THEREFORE, BE IT RESOLVED that the Town Council of the Town of \Vindsor 
hereby terminates the existing Stage 1 water shortage emergency condition; finds, determines 
and declares that a Stage 2 water shortage emergency condition exists, with an overall man<lalory 
rationing requiremt::nl of 20 percent; aml declares certain waler uses lo be non-essential and 
ded<ires suspension of new connections, all as specified in Section 12-1-800 et.seq. of the Code. 

BE IT FURTHER RESOLVED that all customers are subject to the Stage 2 water shortage 
emergency measures and prohibitions listed in Exhibit "A." 

Page 1 crf 4 
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BE IT FURTHER RESOLVED that Town staff is directed to do what is necessary and 
appropriate to implement the Stage 2 water shortage emergency through education and outreach, 
by monitoring customer water use and encouraging customers to increase water use efficiency 
measures, by inspection of outdoor water waste prohibitions and mandatory restrictions, and by 
enforcement thereof. 

PASSED, APPROVED AND ADOPTED this 6111 day of August 2014 by the following vote: 

AYES: 

NOES: 
ABSTAIN: 
ABSRNT: 

ATTEST: 

COUNCJLMEMBERS FUDGE, GOBLE, SALMON AND 
MAYOR OKREPKIE 
VICE MAYOR ALLEN 
NONE 
NONR 

Gk~ BRUCEOKREi>:MAYOR 

~,M}d_ ~ 
RlADELA 0, TOWN CLERK 

Attachment: 
F.xh ihit "A" 
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Exhibit "A" 
Stage 2 Water Shortage Emergency Measures and Prohibitions 

Measures: 

1. Inspect all irrigation systems, repair leaks, and adjust spray heads to provide optimum coverage 
and eliminate avoidable over-spray; 

2. For irrigation valves controlling water applied to turf grass, vary the minutes of run-time 
consistent with fluctuations in weather; 

3. Reduce minutes of run-time for each Irrigation cycle if water begins to run -off to gutters and 
ditches before the irrigation cycle is completed; 

4 . Become informed about and strict ly adhere to the Town's Water Waste Prohibitions listed in 
Section 12-3-825 o f the Windsor Municipal Code; 

5. Utilize water conservation incentive, rebate and giveaway programs to replace water guzzling 
pl urn bing fixtures and appliances with water efficient models. 

6. Take <1dvantage of t he free information available from the Town on how t o use water efficiently, 
read a water meter, repair ordinary leaks, and how to app!y water efficiently to the landscape; 

Prohibitions: 

a. Washing of sidewalks, walkways, driveways, parking lots and other hard-surfaced areas by direct 
hosing. 

b. Escape of water through breaks or leaks within the customer's plumbing or private distribution 
system for any substantial period of time within which such break or leak should reasonably 
have been discovered and corrected. It shall be presumed that a period of seventy two (72) 

hours after the customer discovers such a break or leak or receives notice from the Town, Is a 
reasonable t ime within which to correct such break or leak or, as a rninirnurn. to stop lhe flow of 
water from such break or leak. 

c. Irrigation in a manner or to an extent which allows excessive runoff of water or unreasonable 
over-spray of the areas being watered. Every customer is deemed to have his water system 
under control at all t imes, to know the manner an::! extent of his water use and any run off, and 
to employ available alternatives to apply irrigation water in a reasonably efficient manner. 

d. Water for non-recycling decorative water fountains. 
e. Water for single pass evaporative cooling systems for air condit ioning in all connections installed 

after July 18, 2007 unless required for health or safety reasons. 
f. Wat er for new non-recirculating conveyor car wash systems. 
g. Water for new non-recirculating industrial clothes wash systems. 
h. Initial fill ing of any swimming pool for which approval of a construction permit issued by the 

Town was made after the date on which the water shortage emergency condition was declared 
to exist, and refilling a swimming pool that was drained after the emergency condit ion has berm 
declared. 

i. Nori-commercial washing of motor vehicles, trailers and boats except from a bucket with use of 
a hose equipped with a shutoff nozzle for a quick r inse. 

j. Watering of new turf grass or rcplllccment turf grass. 
k. Service of drinking water at any restaurant, cafe, cafeteria or other public place where food is 

sold, served or offered for sale, unless el<pressly requested by a patron. 
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Use of Sprinklers is Conditiona l: 

a. Automated sprinkler irrigation must be properly controlled and performed in a non-wasteful 
and efficient manner between the nighttime hours of 7:00 p.m. and 9:00 a.m. of the next day. 

b. The amount of water normally required to maintain a healthy landscape shall be reduced by 20 
percent, based on landscape size, plant water requirement, and current weather as specified in 
section 12-3-835 of the Windsor Municipal Code. 

Page 4 of 4 
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RESOLUTIOI\ NO. 140801 

RESOLl:TION OF THE BOARD OF DIRECTORS OF VALLEY OF THE MOON 
WATER DISTRICT DECLARING MANDATORY CONSERVATION IN RESPONSE 
TO THE STATE WATER RESOURCES CONTROL BOARD EMERGENCY 
CONSERVATION REGl'LATIONS AND ADOPTING WATER SHORTAGE 
CHARGF.S 

WFfER.EAS, the Valley of11ie Moon Water District is a County \Vater District, duly 
organized arid existing under the pro\'isiorn of the County Water District Jaw (California Water 
Code section 30000 et seq.), and is empowered to provide water service to customers within 
ccitain boundaries; and 

·wl!EREAS, the State of California is in a drought caused by two years of below average 
rainfall followed by this past year of significantly below average rainfall; and 

WHEREAS, on January 17. 2014 Governor Brown declared a state·wide drought in 
California and called for a 20% voluntary reduction in water use; and 

WHEREAS, on March 4, 2014 the District adopted a resolution that encourages residents 
to increase water use efficiency by fixing leaks and eliminating unnecessary outdoor irrigation to 
help protect and preserve reliable drinking water supplies stored in Lake Mendocino and Lake 
Sonoma; and urge water customers to heed the Governor's declaration and SCWA's General 
Manager's request to voluntarily reduce water use by 20%; and 

WHEREAS, due lo imuffidenl s1<tlnvidt:: cumervaliun and a pulen!ially dry 2.015 the 
State Water Resources Control Board adopted resoluljon nmnber 2014-0038 adopting Califrrrnia 
Code of Regulations title 23, sections 863, 864 and 865 that requires each urban water supplier to 
implement all requirements and actions of the stage of its water shrniage contingency plan that 
imposes mandatory restriction on outdoor inigation of ornamental landscapes or turf with 
potable water; and 

WHEREAS, pursuant to the provisions of Water Code section 375 et seq. and 10632, the 
District has the authonty and responsibility to adapt water demand reduction measures w;thin its 
area of service during the existence of a water shortage. 

NOW, THEREFORE, IT IS RESOLVED that the Board of Directors finds and determines 
that the State Water Resources Control Board Emergency Conservation Regulations require the 
District to declare a Stage 2 water shortage at a 20% level. 

BE IT FURTHER RESOLVED, that the Board of Directors hereby establishes 1he \Vater 
Shortage Charges as defined in the Discrict's 2014 Urban Water Shortage Contingency Phm. 

Valley of tte Moon. Water District Resolution. No. 140801 
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BE IT FURTHER RESOLVED, that the Board of Directors finds and detennines that the 
water shortage declaration are in the public interest, serve a public purpose, and will promote the 
health, welfare, and safety of the people who reside within the District. 

RE ITFURTHER RESOLVED, th:-it 1his resolution shall become effective innnediately 
with Water Shortage Charges starting for water bills issued afier August 31, 2014 and will 
automatically expire April 30, 2015. 

BE IT FURTHER RESOLVED, that the General Manager is hereby authorized and 
directed to take such steps as he shall deem necessary to implement Stage 2 and shall report back 
to the Board and make such recommendations for further actions of this Board as may be 
necessary due to additional State \Vater Resources Control Board Actions or actual water supply 
conditions. 

THIS RESOUJTION PASSED AND ADOPTED THIS 5th DAY OF AUGUST, 2014, 
by the following votes: ---

Director Heneveld ____filL 

Director Foreman ____filL 

Director Kenny _AxL By~ ~1-·•·-' /yJd..( ,,(__ 
Deputy Set:relary 

Oirector Peddicnrd Absent 

Director Prushko ~ 

AYES .'lOES Q ABSENT L ABSTAIN 0 

I HEREBY CERTIFY that the foregoing Resolution was duly adopted at a regular meeting of the 
board of Directors of Valley of the Moon Water District, held on the 5'h day of August, 2014, of 
which meeting all Directors were duly notified and at which meeting a quorum was present at all 
times and acting. 

Valley of the \foon Water District 

By ~~ffe/f./ £:.._ 
Deputy Secretary 

Reso.Jution No, 140801 
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1.0 Introduction 
On August 14, 2014, the Sonoma County Water Agency (Water Agency) filed a Temporary Urgency 
Change Petition (TUCP) with the State Water Resources Control Board (SWRCB) to temporarily reduce 
minimum instream flows in the Russian River to address low storage conditions in Lake Mendocino. 

In summary, the Water Agency requested that the SWRCB make the following temporary changes to the 
Decision 1610 (D1610) instream flow requirements: 

(1) From August 15, 2014, through February 10, 2015, reduce instream flow requirements for the 
upper Russian River (from its confluence with the East Fork of the Russian River to its confluence 
with Dry Creek) from 75 cubic feet per second (cfs) to 50 cfs. 
 

(2) From August 15, 2014, through February 10, 2015, reduce instream flow requirements for the 
lower Russian River (downstream of its confluence with Dry Creek) from 85 cfs to 60 cfs. 

The TUCP also requested that compliance with these minimum instream flow requirements be 
measured based on a 5-day running average of average daily stream flow measurements, provided that 
instantaneous flows on the upper Russian River shall be no less than 40 cfs and on the lower Russian 
River shall be no less than 50 cfs.  These 5-day running average provisions will allow the Water Agency 
to reduce the operational buffers needed to manage these stream flows, thereby allowing the Water 
Agency to conserve more water in Lake Mendocino.  

The SWRCB issued an Order (Order) approving the Water Agency’s TUCP on August 25, 2014.  The Order 
was effective until 180 days from the date of the Order (February 20, 2015) or Lake Mendocino storage 
reached the top of the water supply pool (68,400 acre-feet), whichever was earlier.  The Order included 
several terms and conditions, including requirements for monitoring water quality to assess possible 
effects from the TUCP on the availability of aquatic habitat for salmonids or recreation (Terms 7 and 8).  
Data collected under Terms 7a and 8 were provided in weekly Hydrologic Status Reports as they became 
available.  This report provides and summarizes all data collected during the 2014 water quality 
monitoring program as required by Term 10 of the Order. 

2.0  2013 Russian River Flow Summary 
As described in the Order, the Water Agency requested temporary changes to D1610 instream flow 
requirements for dry water supply conditions, including reductions from 75 cfs to 50 cfs in the upper 
Russian River (from its confluence with the East Fork of the Russian River to its confluence with Dry 
Creek) and from 85 cfs to 60 cfs in the lower Russian River (downstream of its confluence with Dry 
Creek).  The purpose of the 2014 Temporary Urgency Change (TUC) was to address low storage 
conditions in Lake Mendocino. 

Through a prior TUCP that was approved by the State Board on December 31, 2013 and in effect 
through June 29, 2014, the Water Agency requested a change in the hydrologic index used to define 
D1610 water supply conditions.  The modification involved relying on storage in Lake Mendocino instead 
of cumulative Lake Pillsbury inflow to determine D1610 minimum instream flow requirements in the 
upper Russian River.  While the prior TUCP was in effect, low storage levels in Lake Mendocino resulted 
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in water supply conditions being defined as a Dry Spring under D1610, thereby allowing flows to be 
decreased from 185 cfs to 75 cfs in the upper Russian River.  Concurrently, low inflow into Lake Pillsbury 
resulted in dry water supply conditions in the lower Russian River, thereby allowing flows to be 
decreased from 125 cfs to 85 cfs below the confluence with Dry Creek.  In 2014, water storage in Lake 
Mendocino was below conditions experienced in 2009 and remained below conditions observed in 2009 
and 2013 for the entire season until early December storms increased storage to over 56,000 acre-feet 
by 31 December (Figure 2-1).  Lake Mendocino storage continued to increase through January and was 
approximately 68,092 acre-feet by 20 February 2015, the date the Order expired. 

 

 

Figure 2-1.  Lake Mendocino water storage levels, in acre-feet, from 2009 to early 2015. 

 

The reduced Coyote Valley Dam releases authorized by the Order allowed flows to drop below D1610 
dry water supply condition minimum flows in most sections of the Russian River.  However, a moderate 
demand season allowed stable releases from Lake Mendocino.  Figure 2-2 shows 2014 and early 2015 
average daily flows. 
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Figure 2-2.  2014 and early 2015 average daily flows in the Russian River as measured at U.S. Geological Survey (USGS) gages 
in cubic feet per second (cfs). 

 

While the Order was in effect, upper Russian River flows did not drop below the 50 cfs five-day running 
average TUC flow or the instantaneous flow of 40 cfs authorized by the Order.  Flows in the upper 
Russian River at Hopland were below 75 cfs periodically in late September and again in late October and 
November.  Flows at Digger’s Bend dropped to less than 75 cfs from August 28 to November 21, but did 
not drop below the five-day running average of 50 cfs or the instantaneous minimum flow of 40 cfs 
throughout the Order (Figure 2-3). 

Flows in the lower Russian River at Hacienda (downstream of the confluence with Dry Creek) dropped 
below the TUC five-day running average of 60 cfs one day on October 7, but remained higher than the 
TUC instantaneous minimum flow of 50 cfs throughout the Order (Figure 2-4). 
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Figure 2-3.  2014 and early 2015 average daily flows in the Russian River as measured at USGS gages above the Dry Creek 
confluence in cubic feet per second. 

 
Figure 2-4.  2014 and early 2015 average daily flows in the Russian River as measured at USGS gages below the Dry Creek 
confluence in cubic feet per second. 
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3.0 Water Quality Monitoring 
Water quality data was collected to monitor TUC flows for potential effects to recreation and available 
aquatic habitat for salmonids.  The data will also be used to supplement existing data to provide a more 
complete basis for analyzing spatial and temporal water quality trends due to Biological Opinion-
stipulated changes in river flow and estuary management.  The resulting data will help provide 
information to evaluate potential changes to water quality and availability of habitat for aquatic 
resources resulting from the proposed permanent changes to D1610 minimum instream flows that are 
mandated by the Biological Opinion.  A complete evaluation of the water quality data is being conducted 
as part of the California Environmental Quality Act (CEQA) analysis associated with proposed permanent 
changes to D1610. 

3.1  Seasonal Mainstem Bacterial Sampling (Beach Sampling) 
The Sonoma County Department of Health Services (DHS) conducts seasonal bacteriological sampling to 
monitor levels of pathogens at nine (9) Russian River beaches with recreational activities involving the 
greatest body contact.  Results are used by the Sonoma County DHS to determine whether or not 
bacteria levels fall within State guidelines.  The 2014 Sonoma County DHS seasonal beach sampling 
locations consisted of: Cloverdale River Park; Camp Rose Beach; Healdsburg Veterans Memorial Beach; 
Steelhead Beach; Forestville Access Beach; Sunset Beach; Johnson's Beach; Monte Rio Beach; and 
Patterson Point.  Bacteriological samples were collected weekly beginning May 27 and continued until 
September 2.  The samples were analyzed using the Colilert quantitray MPN method for total coliform 
and E. coli.  Results from the sampling program are reported by the Sonoma County DHS at their website 
and on the Sonoma County DHS Beach Sampling Hotline.  The 2014 seasonal results are shown in Table 
3-1 and in Figures 3-1 and 3-2. 

The California Department of Public Health (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 single sample maximum concentrations 
is: 10,000 most probable numbers (MPN) per 100 milliliters (ml) for total coliform, 235 MPN per 100 ml 
for E. coli, and 61 MPN per 100 ml for Enterococcus.  In 2012, the United States Environmental 
Protection Agency (EPA) issued Clean Water Act (CWA) §304(a) Recreational Water Quality Criteria 
(RWQC) for States (EPA 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 EPA recommends using STV values as SSM values 
for potential recreational beach posting and those values are provided in this report for comparative 
purposes.  Exceedances of the STV values are highlighted in Table 3-1.  It must be emphasized that 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 and criteria were established for and are only applicable 
to fresh water beaches.  Currently, there are no numeric guidelines or criteria that have been developed 
for estuarine areas.   
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Table 3-1.  Russian River Seasonal Recreational Beach Bacteria Sampling Results collected by the Sonoma County Department of 
Health Services in 2014.  Highlighted values indicate those values exceeding the California Department of Public Health Draft 
Guidance for Fresh Water Beaches (CDPH 2011). 

Date

TC EC TC EC TC EC TC EC TC EC TC EC TC EC TC EC TC EC

5/27/2014 24196 20 2613 30 1723 63 1439 10 2382 10 2755 <10 2359 20 2902 20 1785 10
5/29/2014 24196 10
6/3/2014 4376 61 2382 85 1565 63 1396 63 1785 41 1616 10 1354 <10 1597 <10 749 10
6/10/2014 9804 30 4352 10 1616 20 1396 20 2481 20 2755 10 1850 30 2909 10 905 10
6/17/2014 4106 20 2359 41 2359 41 1112 10 1236 41 2014 <10 1723 63 813 20 1081 <10
6/24/2014 8164 120 3076 <10 1616 63 1396 31 1842 10 2098 <10 2098 85 565 <10 1664 20
7/1/2014 9208 10 4352 31 2755 75 2143 10 2143 10 2755 <10 2187 52 10 20 1607 <10
7/8/2014 6131 31 2613 31 3448 52 1119 10 2014 10 2909 20 2142 <10 2613 63 2224 20
7/15/2014 10462 <10 2613 30 2098 52 1439 31 1565 10 1624 31 2909 31 1274 20 3873 10
7/16/2014 3076 20
7/22/2014 6131 20 3255 20 3130 52 4106 41 2755 <10 1314 <10 1401 41 1296 10 480 <10
7/29/2014 9804 <10 5794 31 2359 31 1309 10 1259 <10 1793 10 908 10 1658 30 727 31
8/5/2014 7270 10 6867 10 3076 52 2247 31 1658 63 1421 10 1317 10 987 10 1497 20
8/12/2014 9804 30 4884 31 2613 63 1607 20 1597 <10 1137 41 1664 <10 1333 <10 1782 20
8/19/2014 6867 10 2613 31 2014 63 1274 10 1317 20 1515 31 1112 <10 839 41 908 10
8/26/2014 6488 31 2255 10 2247 76 1354 41 1081 73 1153 20 1664 <10 556 41 664 20
9/2/2014 8164 31 2909 10 2909 20 1081 31 1783 41 1515 31 933 <10 1014 10 1145 30

Recommended EPA Recreational Water Quality Criteria - Statistical Threshold Values (STV):
(Beach posting is recommended when indicator organisms exceed the STV) - Indicated by red text
Total Coliforms (STV):  10,000 per 100ml
E. coli (STV): 235 per 100 ml

Johnson's 
Beach

Monte Rio 
Beach

Patterson Point
Cloverdale 
River Park

Camp Rose 
Beach

Healdsburg 
Veterans

Steelhead 
Beach

Forestville 
Access Beach

Sunset Beach

 

 

 

Figure 3-1.   Russian River Beach Recreational Beach Bacteria Sample Results for Total Coliform in 2014. 
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Figure 3-2.  Russian River Recreational Beach Bacteria Sample Results for E. coli in 2014. 

3.2 Water Agency Estuary Water Quality Sampling and Monitoring  
Flows in the lower Russian River at Hacienda (downstream of the confluence with Dry Creek) continued 
to be affected by drought conditions during the term of the Order in late-2014 and dropped below the 
TUC five-day running average of 60 cfs one day on October 7, but remained higher than TUC 
instantaneous minimum flow of 50 cfs.  Long-term water quality monitoring and grab sampling was 
conducted in the lower, middle, and upper reaches of the Russian River Estuary and the upper extent of 
inundation and backwatering during lagoon formation, between the mouth of the river at Jenner and 
Vacation Beach, including in two tributaries.   

Water Agency staff conducted weekly grab sampling from May 15 to October 21 at five stations in the 
mainstem of the lower river including: Jenner; Casini Ranch; Patterson Point, Monte Rio, and Vacation 
Beach (Figure 3-3).  All samples were analyzed for nutrients, chlorophyll a, standard bacterial indicators 
(Total coliforms, E. coli, and Enterococcus), total and dissolved organic carbon, total dissolved solids, and 
turbidity.  Additional sampling was conducted for Bacteroides bacteria at the 3 surface-water sites that 
occur in the maximum backwater area including Patterson Point, Monte Rio, and Vacation Beach.  The 
Water Agency submitted samples to the Sonoma County DHS Public Health Division Lab in Santa Rosa 
for bacteria analysis.  E. coli and total coliform were analyzed using the Colilert method and 
Enterococcus was analyzed using the Enterolert method.  Samples for all other constituents were 
submitted to Alpha Labs in Ukiah for analysis. 
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Samples were not analyzed specifically for total coliforms, but concentrations are determined as part of 
the analytical process for determining E. coli concentrations and the results are included in the lab 
report.  As such, it should be noted that the dilution rates that are utilized to accurately quantify E. coli 
concentrations for comparison to the draft guidelines do not allow for the quantification of total 
coliform concentrations at a high enough level to compare with the draft guidelines and are instead 
reported as greater than 2419.6 MPN (>2419.6).  However, some samples were collected during the 
middle of the monitoring season for diluted and undiluted analysis of E. coli and total coliforms for 
comparative purposes and the results are included in the Tables 3-2 through 3-6.  The decision to focus 
on E. coli for the analysis of potential water quality impacts and not total coliform concentrations was 
done in coordination and consultation with North Coast Regional Water Quality Control Board 
(NCRWQCB) staff. 

Staff at the NCRWQCB also indicated that Enterococcus is not currently being utilized as a fecal indicator 
bacteria 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.  However, Water Agency staff will 
continue to collect Enterococcus samples and record and report the data.  NCRWQCB staff also indicated 
during the 2014 monitoring season that they were uncertain of the validity of the laboratory analysis for 
Bacteroides and would not be conducting lab analysis of the samples until the question of validity had 
been resolved.  Water Agency staff continued to collect surface-water samples to test for Bacteroides, 
however the samples have not been analyzed to date and remain stored at the County DHS lab.  As a 
result, there are no Bacteroides data to report.  

Water Agency staff continued to collect long-term monitoring data to: establish baseline information on 
water quality in the Estuary and assess the availability of aquatic habitat in the Estuary; gain a better 
understanding of the longitudinal and vertical water quality profile during the ebb and flow of the tide; 
and track changes to the water quality profile that may occur during periods of low flow conditions, 
barrier beach closure, lagoon outlet channel implementation, and reopening.  Long-term monitoring 
datasondes were deployed at nine stations in the Russian River estuary, including two tributary stations 
during the 2014 monitoring season (Figure 3-3).   

Saline water is denser than freshwater and a salinity “wedge” forms as freshwater outflow passes over 
the denser tidal inflow. During the lagoon management period (May 15 to October 15), the lower and 
middle reaches of the Estuary up to Sheephouse Creek are predominantly saline environments with a 
thin freshwater layer that flows over the denser saltwater. The upper reach of the Estuary transitions to 
a predominantly freshwater environment, which is periodically underlain by a denser, saltwater layer 
that migrates upstream to Duncans Mills during low flow conditions and barrier beach closure.  
Additionally, river flows, tides, topography, and wind action affect the amount of mixing of the water 
column at various longitudinal and vertical positions within the Estuary. 

The Water Agency submits an annual report to the National Marine Fisheries Service and California 
Department of Fish and Wildlife documenting the status updates of the Water Agency’s efforts in 
implementing the Biological Opinion.  The water quality monitoring data for 2014 is currently being 
compiled and will be discussed in the “Russian River Biological Opinion Status and Data Report Year 
2014-15” due to be released in June 2015.  The annual report will be available on the Water Agency’s 
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website:  http://www.scwa.ca.gov/bo-annual-report/.  This data will also be evaluated as part of the 
CEQA requirements associated with proposed permanent changes to minimum flows under D1610.   

The grab sample sites are shown in Figure 3-3, and the results are summarized in Tables 3-2 through 3-
11 and Figures 3-4 and 3-5.  Highlighted values indicate those values exceeding California Department of 
Public Health Draft Guidance for Fresh Water Beaches for Indicator Bacteria (CDPH 2011), EPA 
Recreational Water Quality Criteria (EPA 2012), and EPA recommended criteria for Nutrients, 
Chlorophyll a, and Turbidity in Rivers and Streams in Aggregate Ecoregion III (EPA 2000).  However, it 
must be emphasized that the draft CDPH guidelines and EPA criteria are not adopted standards, and are 
therefore both subject to change (if it is determined that the guidelines or criteria are not accurate 
indicators) and are not currently enforceable. In addition, these draft guidelines and criteria were 
established for and are only applicable to fresh water beaches and freshwater portions of the estuary. 
Currently, there are no numeric guidelines or criteria that have been established specifically for 
estuaries.  

Based upon the recommended RWQC for fresh water beaches, Enterococcus exceedances varied 
throughout the term of the Order with several exceedances being observed at Jenner.  The exceedances 
at Jenner occurred throughout the monitoring season and under a variety of flows ranging from 70 cfs 
to 130 cfs.  Several exceedances of the Enterococcus RWQC were also observed in the latter half of the 
season at all of the other stations, with flows varying from 60 cfs to 114 cfs.  External factors likely had 
an effect on increasing Enterococcus concentrations including the removal of two summer dams in 
Guerneville at the end of September during a period of extended estuary closure that occurred from 
mid-September through October.  There were also several exceedances of the RWQC for E. coli at the 
Monte Rio site following summer dam removal.  None of the other stations had any exceedances of the 
RWQC for E. coli during the term of the Order.  However, Jenner did have one exceedance of the E. coli 
RWQC that occurred before the term of the Order on July 15 when flows were approximately 134 cfs 
(Table 3-6).  Interestingly, two samples were collected at the Jenner site for E. coli that day, one was 
analyzed undiluted and the other was diluted 1:10.  The undiluted sample had a concentration of 579 
MPN, whereas the diluted sample had a concentration of 20 MPN.    
 
All five stations predominantly exceeded the EPA criteria for Total Phosphorous before and during the 
term of the Order and under flows that ranged from 60 cfs to 147 cfs, continuing a trend of consistent 
exceedances observed in previous years.  Total Nitrogen was exceeded periodically at all stations before 
and during the term of the Order under flows that ranged from 60 cfs to 147 cfs.  Occasional 
exceedances of the Turbidity EPA criteria occurred before and during the term of the Order at all 
stations under flows that ranged from 60 cfs to 134 cfs.  Most exceedances were slightly higher than the 
criteria, except for samples collected on October 7.  Jenner had a turbidity value of 5,100 NTU, whereas 
the other four stations had values in the 230 to 250 NTU range, compared to the EPA criteria of 2.34 
NTU.  Algal (chlorophyll a) results exceeded the criteria at Vacation Beach Monte Rio before the term of 
the Order in May and July when flows ranged from 85 cfs to 147 cfs, but not while the Order was in 
effect.  Algal results also exceeded the criteria at Patterson Point and Casini Ranch in May and July, and 
again at the end of September and October following summer dam removal while the estuary was 
closed.  Jenner had several algal exceedances throughout the season at flows ranging from 60 cfs to 132 
cfs.  See Tables 3-7 through 3-11. 
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Figure 3-3.  2014 Russian River Estuary water quality monitoring stations sampled by the Sonoma County Water Agency.  
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Table 3-2.  2014 Vacation Beach bacteria concentrations for samples collected by the Sonoma County Water Agency. This site 
experiences freshwater conditions. 
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MDL* 20 20 2 Flow Rate****
Date °C MPN/100mL MPN/100mL MPN/100mL MPN/100mL MPN/100mL (cfs)

5/15/2014 11:10:00 21.5 8.4 1413.6 ---- 9.7 ---- 8.5 147
5/20/2014 11:10:00 20.7 8.3 1986.3 ---- 8.4 ---- 9.7 109
5/27/2014 11:30:00 22.9 8.2 >2419.6 ---- 17.3 ---- 5.2 85

6/3/2014 11:30:00 21.1 8.0 >2419.6 ---- 16.0 ---- 26.6 105
6/10/2014 12:20:00 23.6 8.6 >2419.6 3143 15.6 20 6.3 106
6/17/2014 10:00:00 21.6 8.3 2419.6 1785 32.7 20 32.7 96
6/24/2014 10:50:00 23.9 8.3 >2419.6 2382 19.9 31 47.3 94

7/1/2014 10:40:00 24.9 8.1 1553.1 2187 22.6 <10 49.6 100
7/8/2014 11:50:00 24.3 8.0 2419.6 2613 13.5 <10 28.1 95

7/15/2014 10:40:00 24.1 8.1 1732.9 2909 14.5 10 28.1 134
7/22/2014 11:10:00 22.1 8.1 1413.6 1616 4.1 <10 17.7 132
7/29/2014 11:00:00 24.6 8.1 960.6 1872 14.8 41 28.5 96

8/5/2014 11:00:00 22.6 8.1 1732.9 1565 12.2 31 12.1 111
8/12/2014 11:50:00 22.6 8.1 ---- 1616 ---- <10 7.3 105
8/19/2014 12:10:00 23.0 8.1 ---- 1732 ---- <10 9.7 87
8/26/2014 12:40:00 22.1 8.0 ---- 1236 ---- 41 75 93

9/2/2014 12:30:00 22.4 8.1 ---- 2046 ---- 10 41 70
9/9/2014 12:20:00 21.1 8.1 1553.1 ---- 5.2 ---- 3.1 81

9/16/2014 11:20:00 21.5 8.0 1986.3 ---- 33.1 ---- 4.1 84
9/23/2014 12:20:00 21.7 7.9 1986.3 ---- 12.1 ---- 47.3 89
9/25/2014 12:50:00 21.8 7.9 1413.6 ---- 18.7 ---- 18.3 73
9/30/2014 10:50:00 19.6 7.8 1299.7 ---- 70.3 ---- 214.3 73
10/2/2014 11:30:00 19.3 7.7 1413.6 ---- 52.1 ---- 44.1 64
10/7/2014 11:00:00 19.0 7.9 601.5 ---- 18.1 ---- 63.1 60
10/9/2014 10:50:00 18.3 7.9 1119.9 ---- 32.8 ---- 46.7 75

10/14/2014 11:10:00 17.9 7.8 472.1 ---- 50.4 ---- 91.1 86
10/21/2014 11:20:00 17.5 7.9 770.1 ---- 63.1 ---- 76.7 101

* Method Detection Limit - l imits can vary for individual samples depending on matrix
   interference and dilution factors, all  results are preliminary and subject to final revision.
** United States Geological Survey (USGS) Continuous-Record Gaging Station
*** Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Recreational Water Quality Criteria - Statistical Threshold Value (STV) and Geomteric Mean (GM)
(Beach posting is recommended when indicator organisms exceed the STV) - Indicated by red text
E. coli (STV): 235 per 100 ml Enterococcus (STV):  61 per 100 ml 
E. coli (GM): 126 per 100mL Enterococcus (GM): 33 per 100 mL
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Table 3-3.  2014 Monte Rio bacteria concentrations for samples collected by the Sonoma County Water Agency. This site 
experiences freshwater conditions. 
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MDL* 20 20 2 Flow Rate****
Date °C MPN/100mL MPN/100mL MPN/100mL MPN/100mL MPN/100mL (cfs)

5/15/2014 10:50:00 21.6 8.3 1553.1 ---- 11.8 ---- 11.0 147
5/20/2014 11:00:00 21.3 8.3 >2419.6 ---- 12.2 ---- 11.0 109
5/27/2014 11:10:00 23.2 8.1 >2419.6 ---- 7.5 ---- 2.0 85

6/3/2014 11:10:00 21.6 8.1 2419.6 ---- 7.5 ---- 6.3 105
6/10/2014 12:00:00 24.4 8.7 2419.6 1515 18.7 10 4.1 106
6/17/2014 9:40:00 21.9 8.5 1732.9 1985 7.4 10 18.7 96
6/24/2014 10:30:00 23.3 8.2 1553.1 1187 14.5 31 44.8 94

7/1/2014 10:20:00 24.4 8.0 >2419.6 1956 21.6 10 24.7 100
7/8/2014 11:30:00 24.1 8.0 2419.6 1935 14.5 10 6.3 95

7/15/2014 10:30:00 24.0 8.0 2419.6 1989 4.1 <10 7.3 134
7/22/2014 10:50:00 22.3 8.1 2419.6 1500 4.1 20 23.8 132
7/29/2014 10:40:00 24.0 8.1 1732.9 1376 3.1 20 9.5 96

8/5/2014 10:50:00 22.5 8.1 1553.1 1597 12 10 9.3 111
8/12/2014 11:30:00 22.6 8.2 ---- 1076 ---- 31 6.3 105
8/19/2014 12:00:00 22.8 8.2 ---- 794 ---- 20 6.2 87
8/26/2014 12:20:00 22.1 8.1 ---- 1334 ---- 20 105 93

9/2/2014 12:20:00 23.2 8.0 ---- 1989 ---- 10 156 70
9/9/2014 12:00:00 21.0 8.0 1119.9 ---- 14.8 ---- 25.9 81

9/16/2014 11:10:00 20.9 8.0 920.8 ---- 5.1 ---- 4.1 84
9/23/2014 12:00:00 21.5 7.9 648.8 ---- 29.5 ---- 5.2 89
9/25/2014 12:30:00 21.7 7.9 2419.6 ---- 365.4 ---- 248.9 73
9/29/2014 11:40:00 ---- ---- >2419.6 ---- 162.4 ---- 344.8 84
9/30/2014 10:30:00 20.2 7.9 1732.9 ---- 187.2 ---- 150.0 73
10/2/2014 11:20:00 19.5 7.8 >2419.6 ---- 133.4 ---- 191.8 64
10/7/2014 10:40:00 19.0 7.9 1986.3 ---- 117.8 ---- 139.1 60
10/9/2014 10:30:00 18.9 8.0 >2419.6 ---- 410.6 ---- 435.2 75

10/13/2014 12:10:00 18.8 7.8 >2419.6 ---- 1299.7 ---- 920.8 85
10/14/2014 10:50:00 18.5 7.9 >2419.6 ---- 686.7 ---- 1119.9 86
10/16/2014 12:20:00 18.0 7.8 >2419.6 ---- >2419.6 ---- 1986.3 107
10/17/2014 10:30:00 17.6 7.7 >2419.6 ---- 2419.6 ---- >2419.6 114
10/21/2014 11:00:00 18.0 7.8 1299.7 ---- 248.1 ---- 435.2 101

* Method Detection Limit - l imits can vary for individual samples depending on matrix
   interference and dilution factors, all  results are preliminary and subject to final revision.
** United States Geological Survey (USGS) Continuous-Record Gaging Station
*** Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Recreational Water Quality Criteria - Statistical Threshold Value (STV) and Geomteric Mean (GM)
(Beach posting is recommended when indicator organisms exceed the STV) - Indicated by red text
E. coli (STV): 235 per 100 ml Enterococcus (STV):  61 per 100 ml 
E. coli (GM): 126 per 100mL Enterococcus (GM): 33 per 100 mL
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Table 3-4.  2014 Patterson Point bacteria concentrations for samples collected by the Sonoma County Water Agency.  This site 
experiences freshwater conditions. 
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Date °C MPN/100mL MPN/100mL MPN/100mL MPN/100mL MPN/100mL (cfs)

5/15/2014 10:30:00 21.3 8.3 1553.1 ---- 7.5 ---- 2.0 147
5/20/2014 10:30:00 21.6 8.2 1732.9 ---- 4.1 ---- 3.1 109
5/27/2014 10:40:00 22.7 8.0 >2419.6 ---- 4.1 ---- 6.3 85

6/3/2014 10:50:00 21.5 8.0 1203.3 ---- 8.6 ---- 10.6 105
6/10/2014 11:30:00 24.2 8.6 2419.6 1850 39.3 52 22.1 106
6/17/2014 9:20:00 21.9 8.5 1732.9 1872 4.1 <10 29.9 96
6/24/2014 10:10:00 24.0 8.2 >2419.6 1553 16.1 <10 66.8 94

7/1/2014 10:00:00 24.1 7.9 >2419.6 4611 12.1 <10 55.6 100
7/8/2014 11:00:00 23.4 7.8 1986.3 2595 13.4 20 7.2 95

7/15/2014 10:10:00 23.6 7.9 1986.3 2247 8.6 10 19.3 134
7/22/2014 10:30:00 22.1 8.1 1686.3 3255 11.0 31 14.6 132
7/29/2014 10:20:00 23.8 7.9 2419.6 4352 3.1 10 8.5 96

8/5/2014 10:30:00 22.1 8.1 2419.6 3448 11.8 <10 11.0 111
8/12/2014 11:10:00 22.2 8.1 ---- 1842 ---- 10 17.3 105
8/19/2014 11:40:00 22.3 8.2 ---- 2909 ---- 10 5.2 87
8/26/2014 11:50:00 21.9 7.9 ---- 1670 ---- 31 121.0 93

9/2/2014 11:50:00 22.5 7.9 ---- 2282 ---- 10 529 70
9/9/2014 11:40:00 20.6 7.9 1046.2 ---- 17.3 ---- 10.9 81

9/16/2014 10:50:00 20.9 7.9 1413.6 ---- 43.5 ---- 8.5 84
9/23/2014 11:30:00 21.9 7.9 1203.3 ---- 42.8 ---- 71.2 89
9/25/2014 12:20:00 22.0 7.9 >2419.6 ---- 116.9 ---- 62.7 73
9/30/2014 10:10:00 20.1 7.9 1732.9 ---- 58.3 ---- 143.9 73
10/2/2014 11:00:00 19.8 7.8 1553.1 ---- 71.4 ---- 116.9 64
10/7/2014 10:20:00 18.7 7.9 1203.3 ---- 103.9 ---- 95.9 60
10/9/2014 10:10:00 18.6 8.0 648.8 ---- 19.9 ---- 48.7 75

10/14/2014 10:30:00 18.6 7.9 >2419.6 ---- 70.3 ---- 114.5 86
10/21/2014 10:50:00 17.8 7.8 866.4 ---- 29.2 ---- 86.0 101

* Method Detection Limit - l imits can vary for individual samples depending on matrix
   interference and dilution factors, all  results are preliminary and subject to final revision.
** United States Geological Survey (USGS) Continuous-Record Gaging Station
*** Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Recreational Water Quality Criteria - Statistical Threshold Value (STV) and Geomteric Mean (GM)
(Beach posting is recommended when indicator organisms exceed the STV) - Indicated by red text
E. coli (STV): 235 per 100 ml Enterococcus (STV):  61 per 100 ml 
E. coli (GM): 126 per 100mL Enterococcus (GM): 33 per 100 mL
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Table 3-5.  2014 Casini Ranch bacteria concentrations for samples collected by the Sonoma County Water Agency.  This site may 
experience estuarine conditions. 
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MDL* 20 20 2 Flow Rate***
Date °C MPN/100mL MPN/100mL MPN/100mL MPN/100mL MPN/100mL (cfs)

5/15/2014 10:00:00 22.5 8.4 1553.1 ---- 21.8 ---- 13.2 147
5/20/2014 10:10:00 22.0 8.4 1732.9 ---- 2.0 ---- 6.3 109
5/27/2014 10:10:00 22.3 8.2 >2419.6 ---- 6.3 ---- 5.2 85

6/3/2014 10:30:00 21.1 8.1 1553.1 ---- 4.1 ---- 2.0 105
6/10/2014 11:10:00 22.6 8.9 >2419.6 2909 9.8 20 3.0 106
6/17/2014 9:00:00 20.6 8.9 >2419.6 2143 5.1 <10 6.2 96
6/24/2014 9:50:00 23.4 8.4 >2419.6 1918 6.3 10 17.7 94

7/1/2014 9:40:00 22.4 8.2 >2419.6 2909 <1.0 <10 13.2 100
7/8/2014 10:40:00 22.8 8.0 1732.9 1401 4.1 <10 5.2 95

7/15/2014 9:50:00 24.1 8.2 1413.6 1500 5.1 10 11.8 134
7/22/2014 10:10:00 23.0 8.4 1203.3 1956 3.0 10 4.1 132
7/29/2014 10:00:00 24.1 8.4 1203.3 1396 4.1 <10 5.2 96

8/5/2014 10:10:00 21.3 8.2 1986.3 1291 3.1 10 3.0 111
8/12/2014 10:50:00 21.45 8.19 ---- 933 ---- <10 14.6 105
8/19/2014 11:20:00 22.1 8.6 ---- 959 ---- 10 2.0 87
8/26/2014 11:20:00 21.9 8.1 ---- 932 ---- 20 41.0 93

9/2/2014 11:20:00 22.6 8.1 ---- 1076 ---- <10 20 70
9/9/2014 11:00:00 20.6 8.1 488.4 ---- 7.4 ---- 10.9 81

9/16/2014 10:30:00 21.1 8.2 686.7 ---- 3.1 ---- 1.0 84
9/23/2014 11:00:00 21.5 8.0 2419.6 ---- 224.7 ---- 980.4 89
9/25/2014 11:50:00 22.9 8.0 2419.6 ---- 98.7 ---- 260.3 73
9/30/2014 9:50:00 20.3 8.0 1732.9 ---- 142.1 ---- 218.7 73
10/2/2014 10:40:00 20.4 8.0 >2419.6 ---- 98.8 ---- 218.7 64
10/7/2014 10:00:00 19.4 8.0 2419.6 ---- 108.1 ---- 222.4 60
10/9/2014 9:50:00 18.5 8.1 1553.1 ---- 44.1 ---- 66.3 75

10/14/2014 10:10:00 18.6 8.1 >2419.6 ---- 50.4 ---- 344.8 86
* Method Detection Limit - l imits can vary for individual samples depending on matrix
   interference and dilution factors, all  results are preliminary and subject to final revision.
** United States Geological Survey (USGS) Continuous-Record Gaging Station
*** Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Recreational Water Quality Criteria - Statistical Threshold Value (STV) and Geomteric Mean (GM)
(Beach posting is recommended when indicator organisms exceed the STV) - Indicated by red text
E. coli (STV): 235 per 100 ml Enterococcus (STV):  61 per 100 ml 
E. coli (GM): 126 per 100mL Enterococcus (GM): 33 per 100 mL
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Table 3-6.  2014 Jenner bacteria concentrations for samples collected by the Sonoma County Water Agency.  Estuarine 
conditions exist at this site.  
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RR near 

Guerneville 
(Hacienda)**

MDL* 20 20 2 Flow Rate***
Unit of Measure °C MPN/100mL MPN/100mL MPN/100mL MPN/100mL MPN/100mL (cfs)

5/15/2014 9:40:00 18.4 8.4 >2419.6 ---- 16.8 ---- 15 147
5/20/2014 9:40:00 16.9 8.3 >2419.6 ---- 4.1 ---- 8.6 109
5/27/2014 9:40:00 18.9 8.1 >2419.6 ---- 1.0 ---- 1.0 85

6/3/2014 10:00:00 16.2 8.0 >2419.6 ---- 3.0 ---- 3.1 105
6/10/2014 9:40:00 19.0 8.6 >2419.6 6131 74.9 85 195.6 106
6/17/2014 8:40:00 15.6 8.2 2419.6 7270 5.2 <10 33.7 96
6/24/2014 9:20:00 18.2 8.1 >2419.6 24196 81.3 <10 145.5 94

7/1/2014 9:20:00 17.5 8.2 >2419.6 4884 222.4 120 344.1 100
7/8/2014 10:20:00 19.0 8.1 >2419.7 14136 22.3 10 22.6 95

7/15/2014 9:30:00 18.2 7.9 >2419.6 10462 579.4 20 435.2 134
7/22/2014 9:50:00 19.7 7.9 >2419.6 10462 28.8 10 613.1 132
7/29/2014 9:40:00 20.4 8.0 >2419.6 >24196 15.9 <10 2419.6 96

8/5/2014 9:50:00 17.8 7.9 >2419.6 14136 152.5 41 103.4 111
8/12/2014 10:30:00 19.0 7.9 ---- 14136 ---- 41 231.0 105
8/19/2014 10:50:00 18.9 8.0 ---- 7270 ---- 10 79.8 87
8/26/2014 11:00:00 19.5 8.0 ---- 3873 ---- <10 2046.0 93

9/2/2014 11:00:00 19.1 8.1 ---- 10462 ---- <10 289 70
9/9/2014 10:40:00 18.2 8.1 >2419.6 ---- 30.2 ---- 248.1 81

9/16/2014 10:10:00 18.0 8.1 >2419.6 ---- 17.3 ---- 172.2 84
9/23/2014 10:40:00 19.2 8.4 >2419.6 ---- 59.5 ---- 365.4 89
9/25/2014 11:30:00 19.5 8.3 >2419.6 ---- 87.5 ---- 18.7 73
9/30/2014 9:20:00 18.2 8.2 >2419.6 ---- 151.5 ---- 204.6 73
10/2/2014 10:10:00 18.3 8.3 1732.9 ---- 16.8 ---- 45.9 64
10/7/2014 9:40:00 18.1 8.2 2419.6 ---- 8.5 ---- 60.2 60
10/9/2014 9:30:00 17.8 8.0 >2419.6 ---- 23.5 ---- 32.7 75

10/14/2014 9:50:00 18.0 8.0 >2419.6 ---- 51.9 ---- 435.2 86
* Method Detection Limit - l imits can vary for individual samples depending on matrix
   interference and dilution factors, all  results are preliminary and subject to final revision.
** United States Geological Survey (USGS) Continuous-Record Gaging Station
*** Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Recreational Water Quality Criteria - Statistical Threshold Value (STV) and Geomteric Mean (GM)
(Beach posting is recommended when indicator organisms exceed the STV) - Indicated by red text
E. coli (STV): 235 per 100 ml Enterococcus (STV):  61 per 100 ml 
E. coli (GM): 126 per 100mL Enterococcus (GM): 33 per 100 mL
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Figure 3-4.  E. coli results on for the Russian River from Vacation Beach to Jenner in 2014. 

 
Figure 3-5.  Enterococcus results for the Russian River from Vacation Beach to Jenner in 2014.
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Table 3-7.  2014 Vacation Beach nutrient grab sample results.  This site experiences freshwater conditions. 
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RR near 
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(Hacienda)***
MDL* 0.200 0.10 0.00010 0.030 0.030 0.10  0.020 0.020 0.0400 0.0400 4.2 0.020 0.000050 Flow Rate****
Date °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L (cfs)

5/15/2014 11:10 21.5 8.4 ND 0.07 0.0066 0.11 ND 0.21 0.32 0.046 0.094 1.54 1.83 180 1.8 0.0026 147
5/20/2014 11:10 20.7 8.3 ND 0.070 0.0055 0.11 ND 0.24 0.36 0.056 0.12 1.67 2.12 180 2.9 0.0026 109
5/27/2014 11:30 22.9 8.2 ND 0.070 ND 0.13 ND 0.21 0.34 0.041 0.11 1.72 1.96 170 2.2 0.0034 85

6/3/2014 11:30 21.1 8.0 0.35 ND ND 0.13 ND 0.35 0.48 0.059 0.078 1.56 1.82 150 1.8 0.0017 105
6/10/2014 12:20 23.6 8.6 ND 0.070 0.012 0.12 ND ND 0.26 0.041 0.11 1.57 2.14 190 1.7 0.00037 106
6/17/2014 10:00 21.6 8.3 ND ND ND ND ND ND ND 0.039 0.091 1.82 1.93 160 2.4 0.00063 96
6/24/2014 10:50 23.9 8.3 0.24 ND ND ND ND 0.24 0.24 0.041 0.087 1.58 1.77 150 2.0 0.0017 94

7/1/2014 10:40 24.9 8.1 ND ND ND 0.12 ND ND 0.26 0.035 0.084 1.59 1.92 140 2.6 0.0021 100
7/8/2014 11:50 24.3 8.0 0.38 ND ND ND ND 0.38 0.38 0.036 0.075 1.83 2.18 150 2.3 0.0024 95

7/15/2014 10:40 24.1 8.1 ND ND ND ND ND ND 0.18 0.035 0.071 1.68 1.88 140 2.3 0.0026 134
7/22/2014 11:10 22.1 8.1 ND ND ND ND ND ND 0.07 0.025 0.075 1.51 1.75 160 2.0 0.0016 132
7/29/2014 11:00 24.6 8.1 0.35 ND ND ND ND 0.35 0.35 0.033 0.071 1.65 2.09 220 1.6 0.0014 96

8/5/2014 11:00 22.6 8.1 0.21 ND ND 0.12 ND 0.21 0.33 0.034 0.065 0.78 0.94 140 1.5 0.0016 111
8/12/2014 11:50 22.6 8.1 ND ND 0.0034 0.12 ND ND 0.23 0.033 0.064 1.72 2.07 150 2.2 0.0010 105
8/19/2014 12:10 23.0 8.1 ND ND ND ND ND ND 0.18 0.027 0.072 1.70 2.09 130 0.96 0.00089 87
8/26/2014 12:40 22.1 8.0 ND ND ND 0.13 ND ND 0.27 0.027 0.075 1.64 2.02 140 1.5 0.00069 93

9/2/2014 12:30 22.4 8.1 ND ND ND 0.15 ND ND 0.29 0.030 0.052 1.81 2.11 140 1.4 0.00089 70
9/9/2014 12:20 21.1 8.1 0.21 ND ND ND ND 0.21 0.21 0.026 0.058 1.53 1.84 130 1.1 0.00084 81

9/16/2014 11:20 21.5 8.0 0.28 ND ND ND ND 0.28 0.28 0.025 0.082 1.65 1.95 130 1.2 0.0011 84
9/23/2014 12:20 21.7 7.9 ND ND ND ND ND ND ND 0.025 0.068 1.82 2.12 120 1.7 0.0015 89
9/25/2014 12:50 21.8 7.9 0.24 ND ND ND ND 0.24 0.24 0.031 0.065 1.56 1.91 130 2.4 0.00098 73
9/30/2014 10:50 19.6 7.8 0.21 ND ND ND ND 0.21 0.21 0.036 0.094 1.65 2.06 160 0.96 0.0013 73
10/2/2014 11:30 19.3 7.7 ND ND ND 0.16 ND ND 0.18 0.048 0.10 1.51 1.95 150 3.0 0.00027 64
10/7/2014 11:00 19.0 7.9 ND ND ND ND ND ND 0.18 0.032 0.08 1.50 1.88 140 230 0.00081 60
10/9/2014 10:50 18.3 7.9 ND ND 0.0009 0.17 ND ND 0.17 0.025 0.06 1.46 1.80 150 1.8 0.00095 75

10/14/2014 11:10 17.9 7.8 ND ND ND ND ND ND 0.18 0.029 0.085 1.40 1.83 150 2.1 0.00094 86
*  Method Detection Limit - l imits can vary for individual samples depending on matrix interference and dilution factors, all  results are preliminary and subject to final revision.
**  Total nitrogen is calculated through the summation of the different components of total nitrogen: organic and ammoniacal nitrogen
      (together referred to as Total Kjeldahl Nitrogen or TKN) and nitrate/nitrite nitrogen.
***  United States Geological Survey (USGS) Continuous-Record Gaging Station
****  Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Criteria based on Aggregate Ecoregion III
Total Phosporus:  0.02188 mg/L (21.88 ug/L) ≈ 0.022 mg/L Chlorophyll  a :  0.00178 mg/L (1.78 ug/L) ≈ 0.0018 mg/L
Total Nitrogen:  0.38 mg/L Turbidity:  2.34 FTU/NTU   
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Table 3-8.  2014 Monte Rio nutrient grab sample results.  This site experiences freshwater conditions.  
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RR near 
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(Hacienda)***
MDL* 0.200 0.10 0.00010 0.030 0.030 0.10  0.020 0.020 0.0400 0.0400 4.2 0.020 0.000050 Flow Rate****
Date °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L (cfs)

5/15/2014 10:50 21.6 8.3 ND 0.21 0.016 0.12 ND ND 0.29 0.048 0.11 1.49 1.91 180 1.9 0.0018 147
5/20/2014 11:00 21.3 8.3 ND 0.070 0.0053 0.12 ND 0.21 0.33 0.060 0.12 1.63 2.13 180 2.7 0.0027 109
5/27/2014 11:10 23.2 8.1 ND 0.070 0.0039 0.13 ND ND 0.31 0.057 0.13 1.68 1.94 170 3.1 0.0037 85

6/3/2014 11:10 21.6 8.1 ND ND ND 0.12 ND ND 0.30 0.099 0.094 1.52 1.85 160 2.1 0.0017 105
6/10/2014 12:00 24.4 8.7 ND 0.070 0.014 ND ND ND 0.14 0.040 0.1 1.58 2.14 160 1.8 0.00055 106
6/17/2014 9:40 21.9 8.5 ND ND ND ND ND ND 0.18 0.041 0.11 1.58 1.98 150 1.7 0.00073 96
6/24/2014 10:30 23.3 8.2 ND ND ND ND ND ND 0.10 0.045 0.12 1.61 1.82 140 1.8 0.0010 94

7/1/2014 10:20 24.4 8.0 ND ND ND ND ND ND 0.18 0.050 0.13 1.53 1.95 150 3.1 0.0023 100
7/8/2014 11:30 24.1 8.0 ND ND ND ND ND ND 0.14 0.045 0.087 1.79 2.25 140 2.6 0.0020 95

7/15/2014 10:30 24.0 8.0 ND ND ND ND ND ND 0.14 0.044 0.083 1.77 1.77 150 2.2 0.0020 134
7/22/2014 10:50 22.3 8.1 ND ND ND ND ND ND 0.18 0.028 0.091 1.42 1.28 160 2.2 0.0016 132
7/29/2014 10:40 24.0 8.1 0.21 ND ND ND ND 0.21 0.21 0.035 0.098 1.57 2.08 180 1.9 0.0013 96

8/5/2014 10:50 22.5 8.1 ND ND ND 0.12 ND ND 0.30 0.034 0.073 0.76 0.81 140 1.6 0.0011 111
8/12/2014 11:30 22.6 8.2 0.21 ND ND ND ND 0.21 0.21 0.028 0.068 1.74 2.23 150 1.0 0.00089 105
8/19/2014 12:00 22.8 8.2 ND ND ND ND ND ND 0.14 0.036 0.072 1.80 2.11 130 1.2 0.00099 87
8/26/2014 12:20 22.1 8.1 0.24 ND ND ND ND 0.24 0.24 0.027 0.059 1.63 2.03 140 1.2 0.0011 93

9/2/2014 12:20 23.2 8.0 0.38 ND ND 0.15 ND 0.38 0.53 0.028 0.055 1.76 2.11 130 1.4 0.00067 70
9/9/2014 12:00 21.0 8.0 ND ND ND ND ND ND 0.14 0.030 0.061 1.56 1.86 130 0.82 0.00084 81

9/16/2014 11:10 20.9 8.0 0.52 ND ND ND ND 0.52 0.52 0.025 0.07 1.58 1.95 140 2.5 0.00082 84
9/23/2014 12:00 21.5 7.9 ND ND ND ND ND ND 0.18 0.028 0.08 1.66 2.11 130 0.95 0.00076 89
9/25/2014 12:30 21.7 7.9 ND ND ND ND ND ND 0.18 0.027 0.077 1.66 2.07 130 1.1 0.0011 73
9/30/2014 10:30 20.2 7.9 ND ND ND ND ND ND 0.10 0.025 0.067 1.60 2.07 130 1.3 0.00081 73
10/2/2014 11:20 19.5 7.8 0.24 ND ND 0.17 ND 0.24 0.25 0.037 0.087 1.73 2.13 170 1.3 0.00027 64
10/7/2014 10:40 19.0 7.9 0.21 ND ND 0.17 ND 0.21 0.38 0.046 0.1 1.65 2.09 150 250 0.0011 60
10/9/2014 10:30 18.9 8.0 ND ND ND 0.16 ND ND 0.16 0.034 0.083 1.63 1.99 150 1.1 0.00068 75

10/14/2014 10:50 18.5 7.9 ND ND ND 0.17 ND ND 0.34 0.034 0.085 1.49 1.96 140 1.0 0.00082 86
*  Method Detection Limit - l imits can vary for individual samples depending on matrix interference and dilution factors, all  results are preliminary and subject to final revision.
**  Total nitrogen is calculated through the summation of the different components of total nitrogen: organic and ammoniacal nitrogen
      (together referred to as Total Kjeldahl Nitrogen or TKN) and nitrate/nitrite nitrogen.
***  United States Geological Survey (USGS) Continuous-Record Gaging Station
****  Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Criteria based on Aggregate Ecoregion III
Total Phosporus:  0.02188 mg/L (21.88 ug/L) ≈ 0.022 mg/L Chlorophyll  a :  0.00178 mg/L (1.78 ug/L) ≈ 0.0018 mg/L
Total Nitrogen:  0.38 mg/L Turbidity:  2.34 FTU/NTU  
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Table 3-9.  2014 Patterson Point nutrient grab sample results.  This site experiences freshwater conditions. 
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RR near 
Guerneville 

(Hacienda)***
MDL* 0.200 0.10 0.00010 0.030 0.030 0.10  0.020 0.020 0.0400 0.0400 4.2 0.020 0.000050 Flow Rate****
Date °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L (cfs)

5/15/2014 10:30 21.3 8.3 ND 0.21 0.016 0.13 ND 0.32 0.44 0.051 0.11 1.49 1.87 180 1.9 0.0018 147
5/20/2014 10:30 21.6 8.2 ND 0.070 0.0044 0.11 ND 0.21 0.32 0.055 0.13 1.64 2.17 190 2.8 0.0024 109
5/27/2014 10:40 22.7 8.0 ND 0.070 0.003 0.13 ND 0.24 0.38 0.063 0.15 1.76 1.96 180 2.4 0.0043 85

6/3/2014 10:50 21.5 8.0 0.24 ND ND 0.12 ND 0.24 0.37 0.081 0.98 1.51 1.87 160 2.2 0.0021 105
6/10/2014 11:30 24.2 8.6 0.21 ND ND ND ND 0.21 0.21 0.034 0.097 1.32 2.29 170 1.9 0.00092 106
6/17/2014 9:20 21.9 8.5 ND ND ND ND ND ND 0.14 0.046 0.12 1.62 2.05 170 3.0 ND 96
6/24/2014 10:10 24.0 8.2 0.32 ND ND ND ND 0.32 0.32 0.054 0.12 1.60 1.94 150 3.0 0.001 94

7/1/2014 10:00 24.1 7.9 0.21 ND ND 0.13 ND 0.21 0.34 0.054 0.12 1.54 1.97 160 2.2 0.0013 100
7/8/2014 11:00 23.4 7.8 0.32 ND ND 0.12 ND 0.32 0.44 0.050 0.11 1.81 2.18 140 4.6 0.0018 95

7/15/2014 10:10 23.6 7.9 ND ND ND ND ND ND 0.18 0.044 0.087 1.34 1.65 150 2.7 0.002 134
7/22/2014 10:30 22.1 8.1 ND ND ND ND ND ND 0.18 0.030 0.091 1.55 1.84 150 2.4 0.0022 132
7/29/2014 10:20 23.8 7.9 ND ND ND ND ND ND 0.18 0.042 0.094 1.56 2.05 160 2.8 0.00096 96

8/5/2014 10:30 22.1 8.1 ND ND ND ND ND ND 0.18 0.041 0.085 1.34 1.40 140 2.0 0.0011 111
8/12/2014 11:10 22.2 8.1 ND ND 0.0017 ND ND ND 0.18 0.032 0.095 1.71 2.10 150 2.7 0.00067 105
8/19/2014 11:40 22.3 8.2 0.31 ND ND 0.12 ND 0.31 0.43 0.049 0.087 1.75 2.11 130 2.2 0.00079 87
8/26/2014 11:50 21.9 7.9 0.21 ND ND 0.12  ND 0.21 0.33 0.029 0.075 1.60 2.04 140 2.0 0.00059 93

9/2/2014 11:50 22.5 7.9 0.24 ND ND 0.15 ND 0.24 0.39 0.036 0.09 1.78 2.19 140 2.4 0.0011 70
9/9/2014 11:40 20.6 7.9 ND ND ND ND ND ND 0.10 0.030 0.065 1.49 1.86 140 0.9 0.00074 81

9/16/2014 10:50 20.9 7.9 0.42 ND ND ND ND 0.42 0.42 0.028 0.074 1.56 1.95 140 1.5 0.00062 84
9/23/2014 11:30 21.9 7.9 ND ND ND ND ND ND 0.14 0.028 0.072 1.72 2.15 130 1.0 0.00065 89
9/25/2014 12:20 22.0 7.9 0.21 ND ND ND ND 0.21 0.21 0.031 0.069 1.67 2.00 130 1.0 0.0016 73
9/30/2014 10:10 20.1 7.9 ND ND ND ND ND ND 0.18 0.031 0.071 1.65 2.06 120 0.86 0.0021 73
10/2/2014 11:00 19.8 7.8 ND ND ND ND ND ND 0.18 0.036 0.075 1.58 2.03 99 1.0 0.00095 64
10/7/2014 10:20 18.7 7.9 ND ND ND ND ND ND 0.18 0.043 0.10 1.95 2.15 160 250 0.0026 60
10/9/2014 10:10 18.6 8.0 ND ND ND ND ND ND ND 0.037 0.099 1.68 2.10 150 1.2 0.0018 75

10/14/2014 10:30 18.6 7.9 0.24 ND ND ND ND 0.24 0.24 0.034 0.089 1.59 1.97 140 0.68 0.0018 86
*  Method Detection Limit - l imits can vary for individual samples depending on matrix interference and dilution factors, all  results are preliminary and subject to final revision.
**  Total nitrogen is calculated through the summation of the different components of total nitrogen: organic and ammoniacal nitrogen
      (together referred to as Total Kjeldahl Nitrogen or TKN) and nitrate/nitrite nitrogen.
***  United States Geological Survey (USGS) Continuous-Record Gaging Station
****  Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Criteria based on Aggregate Ecoregion III
Total Phosporus:  0.02188 mg/L (21.88 ug/L) ≈ 0.022 mg/L Chlorophyll  a :  0.00178 mg/L (1.78 ug/L) ≈ 0.0018 mg/L
Total Nitrogen:  0.38 mg/L Turbidity:  2.34 FTU/NTU
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Table 3-10.  2014 Casini Ranch nutrient grab sample results.  This site may experience estuarine conditions. 
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RR near 
Guerneville 

(Hacienda)***
MDL* 0.200 0.10 0.00010 0.030 0.030 0.10  0.020 0.020 0.0400 0.0400 4.2 0.020 0.000050 Flow Rate****
Date °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L (cfs)

5/15/2014 10:00 22.5 8.4 ND 0.07 0.0071 0.12 ND ND 0.30 0.058 0.12 1.78 1.88 190 2.0 0.0011 147
5/20/2014 10:10 22.0 8.4 ND 0.07 0.0068 0.11 ND ND 0.28 0.056 0.12 1.54 2.02 180 2.5 0.002 109
5/27/2014 10:10 22.3 8.2 0.21 ND ND 0.13 ND 0.21 0.34 0.064 0.14 1.63 2.03 190 2.3 0.0031 85

6/3/2014 10:30 21.1 8.1 0.24 ND ND 0.12 ND 0.24 0.37 0.081 0.12 1.61 1.92 160 2.0 0.0014 105
6/10/2014 11:10 22.6 8.9 ND ND ND 0.12 ND ND 0.30 0.044 0.11 2.03 1.55 170 1.6 ND 106
6/17/2014 9:00 20.6 8.9 ND ND ND ND ND ND 0.14 0.047 0.12 1.72 2.11 160 1.0 0.00021 96
6/24/2014 9:50 23.4 8.4 ND ND ND ND ND ND 0.18 0.057 0.13 2.04 2.36 150 3.6 0.0015 94

7/1/2014 9:40 22.4 8.2 0.28 ND ND 0.12 ND 0.28 0.40 0.058 0.14 1.61 2.05 150 1.4 0.0014 100
7/8/2014 10:40 22.8 8.0 ND 0.21 0.0097 0.12 ND 0.32 0.44 0.055 0.11 1.88 2.50 140 1.8 0.0026 95

7/15/2014 9:50 24.1 8.2 ND ND ND ND ND ND 0.14 0.050 0.10 1.77 2.40 140 1.1 0.0013 134
7/22/2014 10:10 23.0 8.4 ND ND ND 0.12 ND ND 0.30 0.030 0.091 1.61 1.60 160 1.1 0.0020 132
7/29/2014 10:00 24.1 8.4 0.21 ND ND ND ND 0.21 0.21 0.039 0.11 1.70 2.24 160 1.4 0.00087 96

8/5/2014 10:10 21.3 8.2 ND ND ND ND ND ND 0.18 0.073 0.096 1.47 2.03 140 1.3 0.0012 111
8/12/2014 10:50 21.5 8.2 ND ND ND 0.13 ND ND 0.30 0.032 0.079 1.69 2.14 140 1.2 0.00067 105
8/19/2014 11:20 22.1 8.6 0.21 ND ND ND ND 0.21 0.21 0.036 0.076 1.78 2.20 140 0.81 0.0012 87
8/26/2014 11:20 21.9 8.1 0.24 ND ND 0.12 ND 0.24 0.37 0.029 0.071 1.72 2.15 150 1.5 0.00089 93

9/2/2014 11:20 22.6 8.1 ND ND ND 0.15 ND ND 0.29 0.030 0.071 1.84 2.35 140 1.5 0.0010 70
9/9/2014 11:00 20.6 8.1 ND ND ND ND ND ND 0.18 0.032 0.065 1.55 1.95 150 0.64 0.00074 81

9/16/2014 10:30 21.1 8.2 0.24 ND ND ND ND 0.24 0.24 0.088 0.07 1.72 2.06 140 0.82 0.00072 84
9/23/2014 11:00 21.5 8.0 ND ND ND 0.17 ND ND 0.31 0.032 0.076 1.81 2.34 120 1.4 0.00076 89
9/25/2014 11:50 22.9 8.0 0.21  ND ND ND ND 0.21 0.21 0.038 0.096 1.70 2.11 120 0.64 0.0015 73
9/30/2014 9:50 20.3 8.0 ND ND ND ND ND ND 0.14 0.027 0.078 1.78 2.25 120 0.79 0.0019 73
10/2/2014 10:40 20.4 8.0 ND ND 0.0013 ND ND 0.21 0.21 0.030 0.067 1.62 2.13 140 0.94 0.00068 64
10/7/2014 10:00 19.4 8.0 0.24 ND ND 0.17 ND 0.24 0.42 0.049 0.096 1.95 2.39 160 250 0.0022 60
10/9/2014 9:50 18.5 8.1 ND ND ND 0.17 ND ND 0.17 0.042 0.10 1.92 2.32 160 1.0 0.0019 75

10/14/2014 10:10 18.6 8.1 0.28 ND ND 0.17 ND 0.28 0.45 0.038 0.093 1.74 2.13 140 0.84 0.0020 86
*  Method Detection Limit - l imits can vary for individual samples depending on matrix interference and dilution factors, all  results are preliminary and subject to final revision.
**  Total nitrogen is calculated through the summation of the different components of total nitrogen: organic and ammoniacal nitrogen
      (together referred to as Total Kjeldahl Nitrogen or TKN) and nitrate/nitrite nitrogen.
***  United States Geological Survey (USGS) Continuous-Record Gaging Station
****  Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Criteria based on Aggregate Ecoregion III
Total Phosporus:  0.02188 mg/L (21.88 ug/L) ≈ 0.022 mg/L Chlorophyll  a :  0.00178 mg/L (1.78 ug/L) ≈ 0.0018 mg/L
Total Nitrogen:  0.38 mg/L Turbidity:  2.34 FTU/NTU  
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Table 3-11.  2014 Jenner Boat Ramp nutrient grab sample results.  Estuarine conditions exist at this site.  
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Guerneville 

(Hacienda)***
MDL* 0.200 0.10 0.00010 0.030 0.030 0.10  0.020 0.020 0.0400 0.0400 4.2 0.020 0.000050 Flow Rate****
Date °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L (cfs)

5/15/2014 9:40 18.4 8.4 ND 0.21 0.013 2.0 ND 0.24 2.20 0.055 0.13 1.22 1.13 10000 2.2 0.00068 147
5/20/2014 9:40 16.9 8.3 ND 0.070 0.0032 ND ND 0.24 0.24 0.056 0.12 1.06 1.28 11000 2.4 0.0011 109
5/27/2014 9:40 18.9 8.1 0.28 0.070 0.0024 ND ND 0.35 0.35 0.067 0.12 1.46 1.51 9700 2.6 0.0079 85

6/3/2014 10:00 16.2 8.0 0.21 ND ND ND ND 0.21 0.21 0.067 0.13 1.09 1.07 11000 2.7 0.0056 105
6/10/2014 9:40 19.0 8.6 ND 0.10 0.011 ND ND 0.24 0.24 0.035 0.13 1.20 1.03 10000 2.5 0.00074 106
6/17/2014 8:40 15.6 8.2 ND ND ND ND ND ND 0.10 0.051 0.13 0.80 0.94 19000 2.7 0.00031 96
6/24/2014 9:20 18.2 8.1 0.49 ND ND ND ND 0.49 0.49 0.110 0.17 1.19 1.05 16000 20 0.019 94

7/1/2014 9:20 17.5 8.2 0.21 ND ND ND ND 0.21 0.21 0.047 0.088 1.13 0.97 15000 2.4 0.0014 100
7/8/2014 10:20 19.0 8.1 0.56 ND ND ND ND 0.56 0.56 0.053 0.11 1.51 1.45 10000 5.9 0.0019 95

7/15/2014 9:30 18.2 7.9 0.21 ND ND ND ND 0.21 0.21 0.055 0.11 0.46 0.46 600 1.9 0.00093 134
7/22/2014 9:50 19.7 7.9 0.35 ND ND ND ND 0.35 0.35 0.044 0.083 1.16 1.01 13000 1.7 0.0051 132
7/29/2014 9:40 20.4 8.0 0.32 ND ND ND ND 0.32 0.32 0.043 0.086 1.23 1.24 14000 2.1 0.0011 96

8/5/2014 9:50 17.8 7.9 0.28 ND ND ND ND 0.28 0.28 0.044 0.085 0.82 0.95 13000 1.5 0.0011 111
8/12/2014 10:30 19.0 7.9 0.24 ND ND ND ND 0.24 0.24 0.051 0.10 1.21 1.14 16000 4.8 0.0062 105
8/19/2014 10:50 18.9 8.0 0.32 ND ND ND ND 0.32 0.32 0.032 0.072 1.23 1.16 15000 1.9 0.0012 87
8/26/2014 11:00 19.5 8.0 0.32 ND ND ND ND 0.32 0.32 0.043 0.075 1.10 1.04 16000 3.4 0.00099 93

9/2/2014 11:00 19.1 8.1 0.28 ND ND ND ND 0.28 0.28 0.042 0.059 1.48 1.64 9900 2.4 0.0034 70
9/9/2014 10:40 18.2 8.1 0.21 ND ND ND ND 0.21 0.21 0.030 0.061 1.06 1.03 18000 1.2 0.0012 81

9/16/2014 10:10 18.0 8.1 ND ND ND ND ND ND 0.18 0.029 0.066 1.01 1.03 16000 1.2 0.00062 84
9/23/2014 10:40 19.2 8.4 ND ND ND ND ND ND 0.18 0.028 0.044 2.06 2.25 4900 1.6 0.0027 89
9/25/2014 11:30 19.5 8.3 0.21 ND ND ND ND 0.21 0.21 0.033 0.049 2.18 2.19 3400 0.98 0.002 73
9/30/2014 9:20 18.2 8.2 0.24 ND ND ND ND 0.24 0.24 0.025 0.055 2.70 2.55 3000 1.2 0.0037 73
10/2/2014 10:10 18.3 8.3 0.32 ND ND ND ND 0.32 0.33 0.030 0.044 2.33 2.43 4000 1.4 0.0023 64
10/7/2014 9:40 18.1 8.2 0.21 ND 0.0014 ND ND 0.24 0.24 0.028 0.044 2.59 2.80 2800 5100 0.0019 60
10/9/2014 9:30 17.8 8.0 0.28 ND ND ND ND 0.28 0.28 0.033 0.06 2.60 2.97 2800 1.1 0.0014 75

10/14/2014 9:50 18.0 8.0 0.32 ND ND ND ND 0.32 0.32 0.039 0.061 2.70 2.77 2600 1.1 0.0034 86
*  Method Detection Limit - l imits can vary for individual samples depending on matrix interference and dilution factors, all  results are preliminary and subject to final revision.
**  Total nitrogen is calculated through the summation of the different components of total nitrogen: organic and ammoniacal nitrogen
      (together referred to as Total Kjeldahl Nitrogen or TKN) and nitrate/nitrite nitrogen.
***  United States Geological Survey (USGS) Continuous-Record Gaging Station
****  Flow rates are preliminary and subject to final revision by USGS.

Recommended EPA Criteria based on Aggregate Ecoregion III
Total Phosporus:  0.02188 mg/L (21.88 ug/L) ≈ 0.022 mg/L Chlorophyll  a :  0.00178 mg/L (1.78 ug/L) ≈ 0.0018 mg/L
Total Nitrogen:  0.38 mg/L Turbidity:  2.34 FTU/NTU  
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4.0 Additional Monitoring  

4.1 Permanent Datasondes 
In coordination with the USGS the Water Agency maintains three, multi-parameter water quality sondes 
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), .  These three sondes are referred 
to as “permanent” because the Water Agency maintains them as part of its early warning detection 
system for use year-round.  The sondes take real time readings of water pH, temperature, dissolved 
oxygen content (DO), specific conductivity, turbidity, and depth, every 15 minutes.   

In addition to the permanent sondes, the Water Agency, in cooperation with the USGS, installed three 
seasonal sondes 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.  The two seasonal sondes at 
Cloverdale and Jimtown are included by the USGS on its “Real-time Data for California” website. 

The data collected by the sondes described above are evaluated in Section 4.2 in response to the SWRCB 
request to evaluate whether and to what extent the reduced flows authorized by the Order caused any 
impacts to water quality or availability of aquatic habitat for salmonids.  In addition, the 2014 data will 
help provide information to evaluate potential changes to water quality and availability of habitat for 
aquatic resources resulting from the proposed permanent changes to D1610 minimum instream flows 
that are mandated by the Biological Opinion.  A complete evaluation of the water quality data is being 
conducted as part of the California Environmental Quality Act (CEQA) analysis associated with proposed 
permanent changes to D1610. 
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Figure 4-6.  2014 Russian River mainstem water quality monitoring stations sampled by the Sonoma County Water Agency. 
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4.2 Aquatic Habitat for Salmonids 

4.2.1  Introduction 
The State Water Resource Control Board (SWRCB) tasked the Water Agency with both fisheries and 
water quality monitoring and reporting requirements.  These tasks included consulting with the National 
Marine Fisheries Service (NMFS) and the California Department of Fish and Wildlife (CDFW) to develop 
methodology to monitor freshwater fish in the Russian River and implement the resulting plan.  In 
addition to these tasks the SWRCB required the Water Agency to collect adult fish counts at Dry Creek 
and report these counts on a weekly and annual basis to NMFS, CDFW, and the SWRCB. Furthermore, 
The SWRCB tasked the Water Agency with evaluating impacts associated with reductions in minimum 
instream flows authorized by the Order to water quality and the availability of aquatic habitat for 
salmonids in the Russian River.  

4.2.2  Russian River Salmonid Life Stages 
Salmonids in the Russian River can be affected by flow, temperature, and dissolved oxygen (DO) changes 
at multiple life stages.  The Russian River supports three species of salmonids, coho salmon, steelhead, 
and Chinook salmon.  These species follow a similar life history where adults migrate from the ocean to 
the river and move upstream to spawn in the fall and winter.  Females dig nests called redds in the 
stream substrate on riffles and pool tail crests.  As eggs are deposited into the nest they are fertilized by 
males.  The eggs are covered with gravel by the female and the eggs remain in the nest for 8-10 weeks 
before hatching.  After hatching, the larval fish remain in the gravel for another 4-10 weeks before 
emerging.  After emerging from the gravel these young salmonids are identified first as fry and then 
later as parr once they have undergone some freshwater growth.  Parr rear for a few months (Chinook) 
to 2 years (steelhead) in freshwater before undergoing a physiological change identified as 
smoltification.  At this stage, fish are identified as smolts, and are physiologically able to adapt to living 
in saltwater, and are ready for ocean entry (Quinn 2005).  In the Russian River smolts move downstream 
to the ocean in the spring (Chase et al. 2005 and 2007, Obedzinski et al. 2006).  Salmonids spend 1 to 4 
years at sea before returning to the river to spawn as adults (Moyle 2002).  Because all life stages of all 
three species of Russian River salmonids spend a period of time in the Russian River watershed, they 
must cope with the freshwater conditions they encounter including flow, temperature, and DO.  While 
all three species follow a similar life history, each species tends to spawn and rear in different locations 
and are present in the Russian River watershed at slightly different times. These subtle but important 
differences may expose each species to a different set of freshwater conditions. 

Coho Timing and Distribution 
Wild coho have become scarce in the Russian River and monitoring data relies mainly on fish released 
from the hatchery as part of the Russian River Coho Salmon Captive Broodstock Program (RRCSCBP).  
Data collected on the Water Agency’s Mirabel inflatable dam video camera system in 2011 through 2013 
indicate that the adult coho salmon run may start in late October and continue through at least January 
(SCWA unpublished data). Spawning and rearing occurs in the tributaries to the Russian River (NMFS 
2008).  Downstream migrant trapping in tributaries of the Russian River indicate that the coho smolt 
out-migration starts before April and continues through mid-June (Obedzinski et al. 2006).  Coho salmon 
have been detected as late as mid-July in the mainstem Russian River downstream migrant traps 
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operated by the Water Agency (Martini-Lamb and Manning 2011).  For coho, only the temperature and 
DO data relating to the adult life stage will be analyzed for this report as this is the life stage likely to be 
present in the Russian River during the time period governed by the Order (August 25, 2014 through 
February 20, 2015). 

Steelhead Timing and Distribution 
Based on video monitoring at the Water Agency’s Mirabel inflatable dam and returns to the Warm 
Springs Hatchery, adult steelhead return to the Russian River later than Chinook.  Deflation of the 
inflatable dam and removal of the underwater video camera system preclude a precise measure of adult 
return timing or numbers; however, continuous video monitoring at the inflatable dam during late fall 
through spring in 2006-2007, timing of returns to the hatchery, and data gathered from steelhead angler 
report cards (SCWA unpublished data, Jackson 2007) suggests that although very few adult steelhead 
may return as early September in some years, the vast majority of returns occur between January and 
April.  Additionally, during coho spawner surveys conducted by the University of California Cooperative 
Extension (UCCE), steelhead have been observed spawning in tributaries of the Russian River in January, 
but more often in February and March (Obedzinski 2012). 

Many steelhead spawn and rear in the tributaries of the Russian River while some steelhead rear in the 
upper mainstem Russian River (NMFS 2008, Cook 2003).  Cook (2003) found that summer rearing 
steelhead in the main stem of the Russian River were distributed in the highest concentrations between 
Hopland and Cloverdale (Canyon Reach).  Steelhead were also found in relatively high numbers (when 
compared to habitats downstream of Cloverdale) in the section of river between the Coyote Valley Dam 
and Hopland.  The Canyon Reach is the highest gradient section of the mainstem Russian River and 
contains fast water habitats that include riffles and cascades (Cook 2003).  Both the Canyon and Ukiah 
reaches generally have cooler water temperatures when compared to other mainstem reaches.   

The steelhead smolt migration in the Russian River begins at least as early as March and continues 
through June, peaking between mid-March and mid-May (Martini-Lamb and Manning 2011).  For 
Russian River steelhead, adult migratory and parr (rearing) life stages are present in the mainstem 
during the time period covered by the Order.  Therefore only the temperature and DO data relating to 
the adult life stage and juvenile rearing will be analyzed for this report.  

Chinook Timing and Distribution 
Based on video monitoring at the Water Agency’s Mirabel inflatable dam, adult Chinook are typically 
observed in the Russian River before coho and steelhead.  Chinook enter the Russian River as early as 
September, but are typically not present in high numbers until mid-October.  Generally the Chinook run 
peaks between mid-October and mid-November and is over in late December (Chase et al. 2005 and 
2007, Martini-Lamb and Manning 2011).  Chinook are mainstem spawners and deposit their eggs into 
the stream bed of the mainstem Russian River and in Dry Creek during the fall (Chase et al. 2005 and 
2007, Cook 2003, Martini-Lamb and Manning 2011).  Chinook offspring rear for approximately two to 
four months before out-migrating to sea in the spring.  Based on downstream migrant trapping data 
Chinook smolts are present as early as march and the majority of the Chinook smolt out-migration 
appears to be complete by mid to late June (Chase et al. 2005 and 2007, Martini-Lamb and Manning 
2011).  The adult migratory life stage is present in the mainstem of the Russian River during the time 
period covered by the Order.  Therefore, only the temperature and DO data relating to the adult life 
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stage will be analyzed for this report as this is the life stage likely to be present in the Russian River 
during the time period governed by the Order. 

4.2.3  Methods 
The Water Agency uses, underwater video, and dual frequency identification sonar (DIDSON), and water 
quality data collected in the Russian River and Dry Creek to summarize Russian River water quality 
conditions when salmonids where present.  The Water Agency operates underwater video cameras and 
DIDSON to enumerate adult salmonids.  USGS stream gages were used to provide water quality data in 
the mainstem Russian River. 

Typically the Water Agency operates an underwater video camera system at Mirabel to estimate the 
number of adult Chinook that return to the Russian River. However, a large construction project to 
improve fish passage at Mirabel in 2014 precluded us from operating an underwater camera system at 
this site.  Instead the Water Agency relied on adult counts from a DIDSON paired with an underwater 
video camera at Dry Creek (a tributary to the Russian River near Healdsburg).  The DIDSON collects sonar 
images of fish as they pass the sample site.  This allows us to count fish that would be too distant for an 
underwater camera to collect images of fish during periods of high turbidity when an underwater 
camera would be ineffective. The resolution of DIDSON often precludes the accurate identification of 
species.  When conditions permitted we operated an underwater video camera at this site in 
combination with the DIDSON in order to determine the species composition of fish passing the Dry 
Creek site.  This allowed us to prorate DIDSON counts at Dry Creek. In addition to operating a DIDSON at 
Dry Creek the Water Agency experimented with an underwater video camera in a fish ladder at 
Memorial Beach near Healdsburg.  This site is located on the mainstem Russian River upstream of Dry 
Creek. Data from these monitoring site were used to determine when adult salmonids were present in 
the Russian River during 2014-15.   

Physical habitat conditions (flow, water temperature, and DO) were collected at multiple sites in the 
Russian River.  USGS stream gages located on the Russian River at Hacienda, Diggers Bend, Jimtown, and 
Hopland provided flow, water temperature, and DO data.  These water quality conditions were 
compared to findings in the literature and were used to construct temperature and DO criteria for 
Russian River salmonids (Table 4-1).  

Adult salmonid counts are used to relate water quality conditions to the timing and magnitude of the 
adult salmonid run. We compared adult counts from counting stations with water quality information 
only where fish would either pass through a water quality station before or after being detected at a 
particular counting station.  For instance since Hacienda is downstream of both Dry Creek and 
Healdsburg all adult salmonids observed at these sites must first pass through the Hacienda water 
quality station.  Therefore displaying Dry Creek and Healdsburg adult salmonid counts with Hacienda 
water quality conditions allows us to relate the timing and magnitude of the adult salmonid run to water 
quality conditions they likely experienced at Hacienda.  Fish counted at Dry Creek are destined to spawn 
in Dry Creek and will not experience the conditions at water quality stations in the mainstem Russian 
River upstream of Dry Creek (Diggers Bend, Jimtown, and Hopland).  Adult salmonids passing Healdsburg 
are destined to spawn in the upper mainstem Russian River and may swim past Diggers Bend, Jimtown, 
and Hopland stations on their way to spawning grounds.  Therefore we relate only Healdsburg adult 
salmonid counts to water quality collected at the Diggers Bend, Jimtown, and Hopland stations.  
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Because the Majority of steelhead rearing habitat in the mainstem Russian River occurs upstream of 
Hopland this report presents the water quality data from the USGS Hopland gaging station when 
discussing juvenile steelhead. 

Table 4-1.  Temperature and dissolved oxygen thresholds used for ranking observed estuarine water quality for rearing 
salmonids in 2010.  Temperature thresholds are based on Sullivan et al. (2000) and NCRWQCB (2000).The Order only applies 
to the Mainstem Russian River and not its tributaries.   

Quality 

Maximum weekly average 

temperature (˚C) 

Dissolved 

oxygen (mg/l) 

Excellent 13-17 7-12 

Good 17-19 5-7 

Poor 19-24 3-5 

Very poor >24 <3 

 

4.2.4  Results 

Flow 
Flow in the Russian River was generally controlled by reservoir releases from the beginning of the Order 
on August 24, 2014 to the first major storm event on November 20, 2014.   Flows in the Russian River 
were mainly the result of natural runoff starting with the storm on November 20 through the end of the 
Order on February 20, 2015.  Flow generally remained slightly below 100 cfs at Hacienda during the 
beginning of the order. From August 25, 2014 to late November flow in the Russian River at Hacienda 
ranged from approximately 60 cfs to approximately 150 cfs.  A major storm event in early December 
elevated stream flows at Hacienda to 40,500 cfs (instantaneous maximum) on December 12, 2014 and a 
second major storm event in early February elevated stream flows to 25,000 cfs (instantaneous 
maximum) on February 7, 2015. These two storm events required us to remove our monitoring 
equipment from the stream.  On December 3, 2014 we removed the underwater video cameras from 
Dry Creek and the Russian River.  On December 11, we removed the DIDSON from Dry Creek.  We 
reinstalled the DIDSON on December 29, 2014, but elevated turbidity precluded us from reinstalling 
either of the underwater video camera systems.  We were not able to operate the DIDSON from 
February 6, 2015 through February 18, 2015 due to another storm event (Figure 4-1).  This report only 
summarizes data through February 1, 2015. 

Adult salmonids including Chinook were observed migrating past the adult counting stations at Dry 
Creek and on the mainstem Russian River at Healdsburg during the order.  Adult salmonids were 
frequently observed at these monitoring sites in November when stream flow was still controlled by 
reservoir releases.  Prior to late October, few salmonids were observed but this is mainly attributed to 
the mouth of the Russian River being closed from September 17, 2014 to October 22, 2014.  Prior to the 
breach that occurred on October 23, 2014 only 3 salmonids had been observed at the counting stations 
operated by the Water Agency.  The river mouth closed again on October 24, 2014 and remained closed 
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for 25 days.  During this time, a total of 321 adult salmonids were observed at the counting station.   The 
first of these fish were observed at the counting stations the day following the breach.  This suggests 
that flow was adequate for adult salmonid passage from the mouth of the river upstream to at least the 
location of the adult counting station – a distance of approximately 50 river km.  During this time period 
(October 23, 2014 through November 22, 2014) flow in the river was mainly controlled by reservoir 
releases (Figure 4-2).  

 
Figure 4-2.  Flow in the Russian River gaged at the USGS Hacienda stream gage for the period of the Order shown with 
the period of time that the mouth of the Russian River was closed due to the formation of a sand bar.  Also shown are 
adult Chinook counts from video collected at Healdsburg on the mainstem Russian River and adult Chinook and 
salmonid counts from video and DIDSON collected on Dry Creek and the period of time that the DIDSON was not 
operating. 

Temperature 
Temperature was relatively warm for salmonids during the beginning of the order, but salmonids were 
not present until later in the order when temperature was generally good to excellent.  At Hacienda 
average daily water temperature ranged from a high of 22.5 °C to a low of 9.1 °C during the period of 
the order.  Few salmonids were observed in the Russian River prior to October 23, 2014.  During the 
period of time following the beach on October 23 to the end of the Order the average daily water 
temperature at Hacienda ranged from a high of 17.6 °C to a low of 9.1 °C (Figure 4-3). This temperature 
range is considered good to excellent for salmonids based on Sullivan et al. (2000) and NCRWQCB 
(2000).   

At Diggers Bend near Healdsburg, water temperature was relatively warm for salmonids in the early part 
of the order but was generally favorable for salmonids for the remainder of the Order.  Average daily 
water temperature at the USGS Diggers Bend stream gage ranged from a maximum of 24.9 °C to a 
minimum of 9.1 °C during the Order.  Few salmonids were present prior to breaching the mouth of the 
Russian River on October 23, 2014.  For the time period following this breach to the end of the Order, 
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the average daily water temperature at Diggers Bend ranged from a maximum of 18.8 °C to a minimum 
of 9.1 °C (Figure 4-4).  According to the literature, this temperature range is good to excellent for 
salmonids Sullivan et al. (2000) and NCRWQCB (2000). 

 
Figure 4-3.  The 7-day running average of the minimum and maximum water temperatures collected at Hacienda shown 
with the Chinook counts from the mainstem Russian River and Chinook and salmonid counts from Dry Creek. Also 
shown are the excellent, good, poor, and very poor water temperature thresholds based on Sullivan et al. (2000) and 
NCRWQCB (2000). See Table 4-1 for a description of water quality zones. 

 
Figure 4-4.  The 7-day running average of the minimum and maximum water temperatures collected at Diggers Bend 
shown with the Chinook counts from the mainstem Russian River. Also shown are the excellent, good, poor, and very 
poor water temperature thresholds based on Sullivan et al. (2000) and NCRWQCB (2000). See Table 4-1 for a description 
of water quality zones. 

Water temperature collected at the USGS gage near Jimtown only exists for the early part of the record 
and ranges from poor to excellent conditions for salmonids. During the period of time that water 
temperature was recorded for Jimtown (October 1, 2014 to October 31, 2014) average daily water 

Very Poor 

Poor 

Good 

Excellent 
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temperatures ranged from a maximum of 21.8 °C to 15.7 °C (Figure 4-5). It is worth noting that data 
from this gage is missing for most of the time period when adult salmonids were present in the Russian 
and based on nearby gages, water temperatures were likely favorable for salmonids during this time 
period. 

 
Figure 4-5.  The 7-day running average of the minimum and maximum water temperatures collected at the USGS gage 
near Jimtown shown with the Chinook counts from the mainstem Russian River. Also shown are the excellent, good, 
poor, and very poor water temperature thresholds based on Sullivan et al. (2000) and NCRWQCB (2000). See Table 4-1 
for a description of water quality zones. 

 

At Hopland water temperatures conditions for salmonids ranged from poor to excellent during the 
period of the order.  The majority of the time water temperatures at Hopland ranged from good to 
excellent with the poor conditions only occurring in the early portion of the Order.  The average daily 
water temperature at Hopland ranged from 22.6 °C to 8.3 °C during the order. Few adult salmonids were 
present in the Russian River prior to breaching the mouth of the Russian River on October 23, 2014.  For 
the time period following this breach to the end of the Order the average daily water temperature at 
Diggers Bend ranged from a maximum of 18.8 °C to a minimum of 9.1 °C (Figure 4-6).  Cold water 
released from the bottom of Lake Mendocino typically makes the section of river between Cloverdale 
and Lake Mendocino favorable for juvenile salmonids throughout the summer.  However these 
conditions did not likely persists throughout the summer as storage in Lake Mendocino was unusually 
low due to drought conditions and the cold water pool in Lake Mendocino was likely depleted during the 
summer (Figure 2-1).   
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Figure 4-6.  The 7-day running average of the minimum and maximum water temperatures collected at the USGS gage 
near Hopland shown with the Chinook counts from the mainstem Russian River. Also shown are the excellent, good, 
poor, and very poor water temperature thresholds based on Sullivan et al. (2000) and NCRWQCB (2000). See Table 4-1 
for a description of water quality zones. 

Dissolved Oxygen 
Dissolved oxygen was generally favorable for salmonids in the Russian River through the Order.  At 
Hacienda, the average daily dissolved oxygen ranged from a 7.6 mg/L to 12.2 mg/L (Figure 4-7).  
Dissolved oxygen levels in this range are considered excellent for salmonids based on Sullivan et al. 
(2000) and NCRWQCB (2000). 

 
Figure 4-7.  The 7-day running average of the minimum and maximum dissolved oxygen collected at Hacienda shown with 
the Chinook counts from the mainstem Russian River and Chinook and salmonid counts from Dry Creek. Also shown are 
the excellent, good, poor, and very poor dissolved oxygen thresholds based on Sullivan et al. (2000) and NCRWQCB 
(2000). See Table 4-1 for a description of water quality zones. 

Dissolved oxygen levels at Diggers Bend were favorable for salmonids throughout the Order.  Dissolved 
oxygen levels at the USGS stream gage at Diggers Bend ranged from 6.1 mg/L to 12.4 mg/L (Figure 4-8).  
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Dissolved oxygen levels in this range are considered good to excellent based on Sullivan et al. (2000) and 
NCRWQCB (2000). 

 

Figure 4-8.  The 7-day running average of the minimum and maximum dissolved oxygen collected at the USGS stream 
gage near Diggers Bend shown with the Chinook counts from the mainstem Russian River. Also shown are the excellent, 
good, poor, and very poor dissolved oxygen thresholds based on Sullivan et al. (2000) and NCRWQCB (2000). See Table 
4-1 for a description of water quality zones. 

The period of record at the USGS stream gage at Jimtown only extends for a portion of the Order, but 
dissolved oxygen levels were favorable for salmonids.  At Jimtown the average daily dissolved oxygen 
ranged from a 6.2 mg/L to 12.2 mg/L during the period of the order and when salmonids were present 
in the Russian River (Figure 4-9).  Dissolved oxygen levels in this range are considered good to excellent 
for salmonids based on Sullivan et al. (2000) and NCRWQCB (2000). 

 

Figure 4-9.  The 7-day running average of the minimum and maximum dissolved oxygen collected at the USGS stream 
gage near Jimtown shown with the Chinook counts from the mainstem Russian River. Also show are the excellent, good, 
poor, and very poor dissolved oxygen thresholds based on Sullivan et al. (2000) and NCRWQCB (2000). See Table 4-1 for 
a description of water quality zones. 
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Dissolved oxygen levels at Hopland where favorable for salmonids throughout the Order.  Dissolved 
oxygen levels at the USGS stream gage at Hopland ranged from 7.3 mg/L to 11.8 mg/L (Figure 4-10).  
Dissolved oxygen levels in this range are considered excellent based on Sullivan et al. (2000) and 
NCRWQCB (2000). 

 
Figure 4-10.  The 7-day running average of the minimum and maximum dissolved oxygen collected at the USGS stream 
gage near Hopland shown with the Chinook counts from the mainstem Russian River. Also show are the excellent, good, 
poor, and very poor dissolved oxygen thresholds based on Sullivan et al. (2000) and NCRWQCB (2000). See Table 4-1 for 
a description of water quality zones. 

4.2.5  Summary 
Flow in the Russian River was generally sufficient to allow for Chinook passage during the Order.  The 
Chinook run in 2014 occurred later in the year relative to other years due to a sand bar forming at the 
mouth of the Russian River during most of the fall.  Once Chinook had access to the river they were 
observed the following day at the adult counting stations located approximant 50 river km upstream of 
the river mouth. Chinook were observed at these counting stations for a 26 day period when the flow 
was controlled by reservoir releases.  This suggest that flow was sufficient to allow for Chinook passage 
during the Order. 

Water quality conditions in the Russian River were generally favorable for salmonids during the Order 
and particularly in the later portion of the order when adult salmonids were present in the river. Water 
temperatures were often poor during the beginning of the order, this likely affected juvenile steelhead 
that often rear in the section of the Russian River between Cloverdale and Lake Mendocino.  Normally 
Lake Mendocino releases make this section of river relatively cool in the summer, however during the 
summer and early fall 2014 upper river water temperatures were warm due to low lake levels.  It is 
important to note that steelhead rear in many of the tributaries to the Russian River and these fish 
would not be affected by the conditions in the upper Russian River. During the period of time that adult 
salmonids were observed at the counting stations water temperature was generally good to excellent.  
Dissolved oxygen was good to excellent for salmonids at the Hacienda, Diggers Bend, Jimtown, and 
Hopland USGS stream gages. 
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1. INTRODUCTION 
 
Sonoma County Water Agency (the Agency) is required to develop a management plan for the 
Russian River Estuary mouth in response to a 2008 Biological Opinion (BO) from the National 
Marine Fisheries Service (NMFS) designed to improve salmonid rearing habitat in the estuary 
(NMFS, 2008).  Prior to the BO, the existing Russian River Estuary management plan focused on 
artificial breaching to prevent flooding.  The Agency retained ESA PWA1

 

 to assist in developing the 
revised plan to address the objectives of the BO. 

The BO stipulates several phases of outlet channel management over fifteen years with additional 
management options specified for each phase. The phases are part of an adaptive process for 
management actions to enhance salmonid habitat.  If earlier phases are successful in meeting the 
performance criteria, subsequent phases will not be needed. The existing plan was first developed in 
2009 to address the Phase 1 objectives in the BO and then updated in 2010, 2011, 2012, and 2013.  
This document, the management plan for 2014, is largely based on the plan drafted in 2013.  The 
changes between the 2013 and 2014 plan include: documented 2013 inlet conditions (Attachment 
H), and updated permitting requirements (Sections 3.2 and Attachment C).   
 
Because of permitting issues, the outlet channel was not implemented in 2009.  In 2010, the outlet 
channel naturally established itself for about one a week at the end of June, and was then closed by 
ocean waves.  After this closure, the Agency mechanically re-created the outlet channel.  However, 
waves closed the outlet channel less than a day after implementation. Before the outlet channel could 
be re-established by the Agency, the lagoon breached, returning the estuary to tidal conditions for 
the remainder of the summer.  Additional closures occurred in September and October, but large 
wave conditions and imminent flooding prevented efforts to create an outlet channel.  In 2011, the 
inlet never closed long enough to warrant management action.  Wave events caused a series of 
closures between the end of September and into November.  However, the closures lasted a week or 
less, ending when rising lagoon water levels overtopped the beach berm and naturally scoured a new 
tidal channel. 2013 was similar to 2011 and 2012, with early summer and early fall closures ending 
when overtopping naturally scoured a new channel. 
 
The approach of the 2014 plan is to meet the objective of the Reasonable and Prudent Alternative 
(RPA), Alterations to Estuary Management, to the greatest extent feasible while staying within the 
constraints of existing regulatory permits and minimizing the impact to aesthetic, biological, and 
recreational resources of the site.  It is recognized that the measures developed in the 2014 
management plan, when implemented, may not fully meet the objective established by the RPA.  
The concept of this approach was developed in coordination with NMFS, California Department of 
Fish and Wildlife (CDFW)2

                                                      
1 Previously Philip Williams & Associates 

, and California State Parks (CSP).  This draft plan was provided to these 
agencies and discussed at a meeting on March 11, 2014 that included representatives from NMFS 
and CDFW, as well as the Sonoma County Water Agency, Bodeg Marine Laboratory, the U.S. Army 

2 CDFW’s CESA tracking number is 2080-2009-016-03 and 1600 Notification number is III-1176-96 
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Corps of Engineers, the Regional Water Quality Control Board, and ESA PWA.  Comments on the 
draft plan from these representatives will inform the revision of the draft plan to create the final plan. 
 
The goal of the management plan is to reduce marine influence on the Russian River Estuary (Figure 
1) during the management period, May 15th to October 15th.  The management actions are intended 
to limit tidal exchange between the ocean and the estuary.  Instead of the existing tidal estuary, the 
BO proposes a perched lagoon with water levels above tidal elevations.  With tidal inflows limited, 
river inflow to the lagoon may enhance the extent of freshwater habitat for the benefit of juvenile 
salmonid rearing.  Maintaining the lagoon water levels in a perched state that is also below flood 
stage requires an outlet channel to convey water from the estuary to the ocean over the beach berm.   
 
The outlet channel adaptive management plan is organized as follows.  Conclusions and 
recommendations of this plan are described in Section 2.  Sections 3-6 describe the planning and 
analysis steps:  (1) defining project performance criteria (Section 3), (2) developing a conceptual 
model of relevant physical processes (Section 4), and (3) conducting technical analysis to quantify 
target outlet channel conditions (Sections 5 and 6).  The resulting operations and management plan 
derived from these planning steps is also documented in this report (Section 7).  The adaptive 
management strategy will continue by actual implementation of this plan, then monitoring and 
evaluating the outlet channel response to refine the plan for subsequent years.  
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2. CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions about the physical processes affecting outlet channel behavior and recommendations for 
2014 management are summarized below. 
 
2.1 CONCLUSIONS: PHYSICAL PROCESSES AFFECTING OUTLET CHANNEL 

BEHAVIOR 
 

1. The location of the outlet channel, at the interface of the Russian River estuary and the surf 
zone of the Pacific Ocean, is a dynamic system influenced by river discharge, ocean waves, 
and sand transport.  As such, the outlet channel will be subject to variable forcing at hourly, 
tidal, and monthly timescales.  In order for the outlet channel mouth to preserve its function 
in this active transport zone, the net sediment transport must be small, even though the gross 
sediment transport is large.  To sustainably meet its performance criteria, the outlet channel 
must be resilient in the face of this variable forcing.  This resiliency is difficult to predict.   

2. Under current management of the Russian River watershed and estuary, there has been one 
documented occurrence of target outlet channel conditions occurring during the proposed 
management season of May 15 to October 15 for the fifteen year period of record (1999 to 
2013).  Outlet channel conditions occurred in June 2010 and persisted for about one week 
before closing. More typically, as a result of natural processes and existing artificial 
breaching practice, the connection between the estuary and the ocean has been observed in 
one of two states:  bi-directional tidal exchange (88% of the time during the 1999-2008 
management periods) or fully closed with no exchange (12% of the time).   

3. Conditions similar to target outlet channel performance criteria were observed outside the 
management period five times between 1999 and 2013.  These events appeared to be 
extended transitions to fully tidal conditions rather than stable conditions.  Estuary water 
levels steadily declined throughout all events and the estuary typically returned to tidal 
exchange within 48 hours.  

4. To meet the performance criteria, the outlet channel geometry must simultaneously meet 
two key constraints:  convey sufficient discharge from the estuary to the ocean to preserve 
constant water levels in the estuary and preserve channel function by avoiding closure or 
breaching.  These two constraints can be in conflict, since both conveyance capacity to 
preserve estuary water levels and the potential for breaching increase with flow rates but 
closure is more likely for lower flow rates.   

5. The target outlet channel is subject to two failure modes:  (1) closure caused by deposition, 
leading to estuary water levels to rise and possibly cause flooding, and (2) breaching caused 
by scour, leading to tidal exchange and marine conditions in the estuary.  Of the two failure 
modes, breaching is more detrimental to NMFS’s goal of reducing or eliminating exposure 
of the estuary to tidal water levels and saline inflow.  Once breaching occurs, the estuary 
may persist in a breached state for weeks or months before the target outlet channel can re-
form.  The immediate impact of closure is only increasing estuary water levels, which allows 
time for management action to prevent habitat loss.  



 
K:\projects\1958RREAMPOutletChannel\.06Task 1 2014 plan\2014Plan\2014-05-15 final\RRE_2014_Outlet_channel_mmgt_plan_v2.docx 

5/15/14 4  

6. Based on engineering calculations, the channel bed slope must be essentially flat (slope on 
the order of 0.0001) and water depths less than 2 ft, preferably 0.5 to 1 ft, to reduce the 
likelihood of channel scour at likely May to October flows.  

7. Based on the results of hydrologic modeling, it may be difficult to convey sufficient 
discharge to maintain estuary water levels while simultaneously keeping the bed shear stress 
in the outlet channel below the threshold for scour.  Even with the anticipated reduced 2014 
instream flows, the predicted local bed shear stress during the management period is almost 
always greater than the critical bed shear stress threshold for erosion.  

8. Discharge conditions are a significant source of hydraulic uncertainty for assessing the outlet 
channel.  Discharge measurements are made at the USGS Guerneville gaging station3

 

, 21 
miles upstream from the Russian River’s mouth, and changes in flow (losses/gains) are 
known to occur between the Guerneville station and the mouth. A water balance model for 
the estuary indicates that net losses between the Guerneville gaging station and the mouth 
vary from 10% to 53% and average 37%. Limited USGS and Agency discharge 
measurements at other locations suggest that most losses occur in the lower 6 miles of the 
river; perhaps in large part due to seepage through the beach berm.  

2.2 RECOMMENDATIONS:  2014 MANAGEMENT ACTIONS 
 

1. Two channel configurations will be initially considered for implementation.   
o a wide and short channel that seeks to minimize scour potential; or 
o a narrow and long channel aligned to the north that seeks minimize closure 

potential.   
The channel selected for implementation will be based on site conditions at the time of 
closure and discussion with the resource agency management team.  Monitoring of the outlet 
channel and estuary response will be used to inform adaptive management during the 
management period. 

2. Initial management actions may be more frequent, and include maintenance actions that are 
corrections to the existing channel configuration.  Based on experience from these initial 
efforts, larger and less frequent actions may be undertaken. 

3. Once the estuary closes, implement the channel so that when reconnecting the channel, the 
estuary water levels are no more than 0.5 to 1 ft above the constructed channel bed 
elevation.  This approach reduces the potential for scour.  

4. Channel excavation activities should be completed (i.e. the temporary sand barrier removed) 
coincident with high tides in the ocean. This will reduce the scour potential associated with 
the initial outflow at the time of breaching. 

5. A communication protocol will provide guidance between the Agency and identified points 
of contact representing key resource management agencies in the estuary. 

6. Because of uncertainty about the system and its response to outlet channel management, the 
adaptive management approach specified in the BO and being pursued by the Agency is 

                                                      
3  Located just downstream of Hacienda Bridge, USGS station ID 11467000. 
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critical. A year-end evaluation to assess actual channel performance and revised 
management for subsequent years is also recommended. 
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3. PERFORMANCE CRITERIA 
 
The principal estuarine habitat goal stipulated in the Reasonable and Prudent Alternative (RPA), 
Alterations to Estuary Management, in the BO is to reduce marine influence in the estuary from May 
15 to October 15.  According to the BO, marine influence includes tidal water level oscillations and 
saline water.  NMFS believes that marine conditions diminish habitat quality for salmonid rearing by 
reducing the habitat extent, elevating salinity above optimal levels for salmonid juveniles and their 
invertebrate prey, and flushing juveniles into the ocean. 
 
The performance criteria for outlet channel management are intended to assist in meeting the 
estuarine habitat objective of the RPA specified in the BO. This section presents performance 
criteria for Phase 1 of outlet channel management, and minor modifications to these criteria for 2014 
management.  
 
Performance criteria for water quality and ecological values in the lagoon are addressed separately 
and are not included in this document. The Water Agency’s water quality monitoring plan is 
described in Sonoma County Water Agency (2013a), with the monitoring results described in 
Sonoma County Water Agency (2013b). 
 
3.1 PHASE 1  
 
Phase 1 of outlet channel management has the following performance criteria for the May 15 to 
October 15 management period:  
 

1. Estuary water levels. The estuary water level management target is “[a]n average daily 
water surface elevation of at least 7 feet [NGVD] from May 15 to October 15” (BO, p. 249).  
Higher estuary water levels, but not exceeding flood stage of 9 ft NGVD, would be preferred 
by NMFS.  However, water levels greater than 4 ft NGVD are expected to accompany 
reduced marine influence and would be likely to improve habitat. 

2. Sand channel. The outlet channel will be a temporary feature, created only by excavating 
and placing beach sand.  No new structures or mechanical devices, temporary or permanent, 
will be a part of the outlet channel implementation.   

3. Minimize artificial breaching. Though the overall goal is to create a freshwater estuary, 
and therefore avoid artificial breaching, in light of natural variability of river discharge and 
nearshore wave conditions, several years of experience managing the estuary may be 
required to develop operational procedures which minimize the need for artificial breaching.  
As such, NMFS estimates “that SCWA will need to artificially breach the lagoon using 
methods that do not create a perched lagoon twice per year between May 15 and October 15 
during the first three years covered by this opinion, and once per year between May 15 and 
October 15 during years 4-15 covered by this opinion” (BO, p. 302). 

4. Economic feasibility. Operations and maintenance requirements will not place undue 
burden on the Agency in terms of cost, particularly as it relates to frequency or duration of 
maintenance activities.  
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5. Public Safety. The outlet channel management plan will not diminish public safety as it 
pertains to floodplain property owners, visitors and employees of the State Beach, and the 
Agency maintenance staff.  

 
To meet the criterion for estuary water level (#1 above), the estuary will function as a perched 
lagoon with “water surface elevation above mean high tide … where freshwater flows out to the 
ocean over the sandbar at the lagoon’s mouth” (BO, p. 92).  This implies uni-directional flow in the 
outlet channel, from the estuary to the ocean, to minimize marine influence, and minimal sediment 
transport within the outlet channel to prevent the channel bed from scouring and transforming into a 
tidal channel.   
 
NMFS (2008) introduced the terminology ‘natural’ to describe breaches that occur without human 
intervention and ‘artificial’ to describe breaches that are the result of human sand excavation. This 
terminology was used in the management plan through 2013. However, inlet and beach observations 
in 2012 (Attachment G) and 2013 (Attachment H), suggest that the jetty, a human intervention, may 
indirectly facilitate breaching. The jetty appears to encourage some breaches sooner than natural 
conditions because the jetty shelters a portion of the beach immediately to its north, limiting sand 
deposition and resulting in a low point in the beach berm. In 2012 and 2013, this low point was often 
the location where rising lagoon water levels scoured a new inlet. Therefore, starting with the 2014 
plan, the term ‘self-breach’ is used to describe breaches caused by the estuary’s own rising water 
levels. This term is used to include all breaches of this type, since the extent of the jetty’s influence 
has not been fully determined. ‘Artificial’ breach continues to refer to instances involving human 
excavation, covering both authorized Water Agency contractors with mechanical equipment or 
unauthorized members of the public with hand tools. 
 
Note that each time the lagoon breaches, NMFS believes the lagoon is subject to undesirable water 
quality conditions not just during the breached period, but also for some period of time following the 
subsequent closure. “NMFS anticipates 3-4 weeks of adverse water quality conditions after the 
sandbar closes at the mouth of the estuary” (BO p. 302). Thus the management plan seeks to 
minimize self, as well as artificial breaching events.  
 
The BO requires the Agency to petition the State Water Resources Control Board (SWRCB) to 
change minimum instream flow requirements to improve rearing habitat for steelhead.  Permanent 
changes in instream flow requirements will take years to accomplish, therefore, the BO also requires 
the Agency to petition the SWRCB to change minimum instream flow requirements on an interim 
(temporary) basis to facilitate management of the Estuary as a summer lagoon.  The management 
plan anticipates an interim reduction in instream minimum flow requirements between the Dry 
Creek confluence and the mouth starting in 2010.  Minimum flows would be reduced from current 
SWRCB Water Right Decision 1610 levels of 125 ft3/s to 80-85 ft3/s 4

                                                      
4 The proposed instream flow requirement is 70 ft3/s, but “SCWA maintains a 10 to 15 ft3/s buffer to avoid 
non-compliance of the minimum standard” (BO, p. 245). 

.  The expected reduction in 
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minimum instream flow will provide more favorable conditions for outlet channel management by 
reducing the potential for scour-induced breaching.  
 
For channel location, the BO suggests the use of “a lagoon outlet channel cut diagonally to the 
northwest.  …  Alternative methods may include … use of a channel cut to the south if prolonged 
south west swells occur” (BO p. 250). 
 
3.2 2014 MODIFICATIONS  
 
As discussed above (Section 1), the approach of the 2014 plan is to meet the objective of the RPA to 
the greatest extent feasible while staying within the constraints of existing regulatory permits.  It is 
recognized that the measures developed in the 2014 management plan, when implemented, may not 
fully meet the objective established by the RPA as summarized in Section 3.1 above.  The concept of 
this approach was developed in coordination with NMFS, CDFG, and CSP. 
 
Because of the estuary’s coastal location and hydrologic significance, the Agency must manage the 
estuary’s mouth in accordance with multiple land use permits from various state and federal 
agencies.  A table summarizing all these permits is provided in Attachment C.  Key aspects of these 
permits which directly affect 2014 outlet channel management include: 

• Excavation is limited to 2,000 cubic yards of sand per event to create a channel 25 to 100 ft 
wide. The channel width range is consistent with historic widths observed within the 
management covered by existing permits (Behrens, 2008).   

• Management actions are permitted only on Monday-Thursday to minimize interference with 
public use. 

• Management actions cannot be longer than two consecutive days (unless flooding is 
threatened). 

• Access is constrained during marine mammal pupping season (March 15 – June 30) to 
reduce incidental harassment of habor seals, sea lions, and elephant seals.  

 
Artificial breaching may be required during 2014. With this management plan, the Agency seeks to 
minimize or avoid such breaches during the management period, but recognizes that they may be 
needed to avoid flooding of adjacent properties.  
 



 
K:\projects\1958RREAMPOutletChannel\.06Task 1 2014 plan\2014Plan\2014-05-15 final\RRE_2014_Outlet_channel_mmgt_plan_v2.docx 

5/15/14 9  

4. CONCEPTUAL MODEL 
 
The conceptual model of the outlet channel articulates the project’s working assumptions about 
process linkages between channel features, external conditions (e.g. river flow and ocean processes), 
and channel performance.  These working assumptions are uncertain, and may not capture all 
relevant processes.  However, by making these assumptions explicit, they can be documented, 
discussed, and tested, all of which are necessary steps in the adaptive management process.  
Observations of the actual outlet channel response will then enable refinement of the conceptual 
model.  In addition, because the conceptual model is expressed in a relatively non-technical manner, 
it provides an avenue for public outreach and education about the outlet channel. The conceptual 
model is not a hydrodynamic, sediment transport model but rather uses empirical observations and 
geomorphic interpretations to identify likely responses to key forcing parameters, given antecedent 
conditions and management actions.   
 
Development of a conceptual model for the outlet channel focuses on the essential physical 
processes and linkages, as well as the management parameters of the channel.  Although this 
approach leaves out some processes which may slightly alter the channel’s performance, it prevents 
the conceptual model from becoming so complex that it becomes unwieldy.  In addition to limiting 
the conceptual model’s scope to only the essential processes, the model also excludes impacts of the 
outlet channel on water quality and ecological aspects of the estuary.  To further enhance model 
clarity, the conceptual model is presented graphically with a schematic that reflects the layout of the 
physical system.  One caveat to simplification is that the static, schematic diagrams clearly do not 
encapsulate the full complexity of this dynamic system. 
 
The conceptual model first describes target conditions for the outlet channel, in accordance with the 
performance criteria in Section 3.  Then the model identifies the morphological processes which may 
lead to the two failure modes for the outlet channel: closure and breaching.  Closure refers to sand 
transport induced by ocean waves that deposits sufficient volume of sand in the outlet channel mouth 
that it blocks the outlet channel.  Closure prevents discharge through the outlet channel, leading to 
increasing estuary water levels and the threat of flooding.  Breaching refers to the flows enlarging 
the outlet channel to the point that it becomes a tidal inlet subject to bi-directional flow.  It is 
important to note that these “failure modes” are conditions associated with natural tidal inlets and 
river mouths, but are considered problems at the Russian River Mouth because modified forcing 
parameters have affected the timing and frequency such that native species may be adversely 
affected (see the BO), as well as conflicts with other man-made constraints. One of the key questions 
in this management plan is whether the inherently dynamic system can be “trained” to drain 
gradually without breaching and then closing repeatedly. 
 
There are additional aspects of the site which may impact the outlet channel, but whose impacts are 
thought to be secondary or not well defined.  Therefore, they are not included in the conceptual 
model at this time.  If implementation of the outlet channel suggests these aspects are important, they 
will be incorporated into a revised conceptual model.  These aspects include large rocks and/or bed 
rock within the beach berm, jetty impacts on seepage, and decadal changes to beach width. 
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Specifically, the jetty at the river mouth and the fill across the tombolo to the south of the site may 
have affected littoral processes and mouth dynamics, but are not addressed in this study. 
 
This conceptual model is based on existing literature, knowledge of similar estuaries, professional 
judgment, and ongoing discussion with the Agency, NMFS, CDFW, and CSP.  New data and 
experience adaptively managing the outlet channel will be used to revise the conceptual model in 
subsequent management plans.  
 

4.1 TARGET OUTLET CHANNEL CONDITIONS 

 
The conceptual model for target outlet conditions is shown in Figure 2.  Ideally, the outlet channel 
conveys water from the estuary to the ocean so that estuary can be maintained in a non-tidal state 
during the management period.  A key performance criterion of this non-tidal state is that the water 
levels in the estuary (hl) fall within the range of 4 to 9 ft NGVD, with elevations above 7 ft NGVD 
preferred.  The estuary water level will not be managed directly, e.g. by pumping.  Instead, it will be 
managed indirectly by management actions dictated by the BO, the operation and maintenance of the 
outlet channel and the reduction of instream flow requirement.      
 
The estuary water level is determined by the balance between inflowing river discharge (Qr) and 
three outflows:  outlet channel discharge (Qc), evaporation (Qe), and seepage through beach berm 
(Qs).  For estuary water levels to remain within the target range, the inflow and outflows must sum to 
zero when averaged over a period of several days.  As indicated by the width of the arrows depicting 
these flows in Figure 2, the river inflow, seepage and the outlet channel discharge are the three 
largest flows; evaporation is a minor factor in the water balance.  As such, the sum of the seepage 
and outlet channel discharge capacity needs to nearly match the river discharge.  If the combined 
outflows are too low, the estuary water level will rise to flood stage and artificial breaching will be 
necessary.  If the outlet channel discharge is too high, the channel will scour and deepen, allowing 
tidal flows to enter through the channel.  The outlet channel discharge is determined in part by its 
width, bed elevation, slope, and planform alignment.  These parameters can be managed to a certain 
degree, but are likely to evolve in response to the natural variability of the discharge and wave 
forcing, and the effects of tide range.  Seepage is determined by the beach berm’s permeability, the 
water level difference between the estuary and the ocean, and the ambient conditions of the regional 
water table (Largier and Behrens, 2010).  Presently, only the water level difference is subject to 
management influence.  In the future, modification of the jetty to increase the beach berm’s 
hydraulic conductivity will be studied (NMFS, 2008).  The river inflow is another management 
parameter, however, since its value is determined as part of a separate water supply determination 
and permitting process, its manipulation is not considered here.   
 
Although sediment transport will be minimal within the outlet channel under target conditions, the 
channel’s mouth will perpetually be an active transport zone.  This portion of the channel, at its 
interface with the ocean, will be an active transport zone for two reasons.  First, it lies within the surf 
zone and breaking waves move up and down its face in response to the tides and variations in wave 
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direction, magnitude, and period.  Second, this wave action creates a slope on the order of 10:1, 
which is sufficiently steep that flows of nearly any magnitude from the outlet channel will accelerate 
to above the scour velocity threshold.  In order for the outlet channel to persist with this active 
transport zone at its mouth, this zone will have to experience minimal net sediment transport.  In 
other words, tidal fluctuations in water level and variability in wave intensity will cause the locations 
of scour and deposition to shift at hourly timescales, but averaging across several tidal cycles, any 
sand lost by scour will be balanced by an equivalent amount of deposition.  This active transport 
zone also plays a significant role in lateral migration of the existing channel mouth.  This process is 
discussed in Section 4.4 on planform alignment. 
 
Preserving these target conditions, particularly the discharge conveyance capacity, requires that the 
outlet channel maintain its cross-sectional flow area.  This flow area can decrease or increase, 
leading to the two failure modes of the outlet channel: closure and breaching.  These two failure 
modes are discussed in the sections below. 
 

4.2 CHANNEL FAILURE:  CLOSURE 

 
The processes which lead to outlet channel closure are likely to originate from elevated total water 
levels in the ocean (zwave), as shown on the right side of Figure 3.  Elevated ocean water levels will 
move the active transport zone into the outlet channel, increasing deposition at elevations above that 
of the outlet channel’s bed, zout.  Once deposition rates exceed any capacity of the outlet channel 
discharge to scour sediment, a berm will build at the mouth of the outlet channel, causing it to close.  
This process is thought to occur over one to several high tides, corresponding to one to several days.  
During the management season, total ocean water level is the combination of two ocean processes, 
the tides and ocean waves.  As offshore waves interact with the coastline and nearshore, they are 
transformed such that the significant elevation on the beach is a function of the wave direction, 
magnitude, period and runup.  While the tides fluctuate with a predictable schedule, ocean waves 
vary according to the unpredictable weather and wind patterns over the ocean.  Therefore, the total 
water level can be best characterized as frequency distribution that is based on observed tide and 
wave data.  
 
If the outlet channel closes and flow through the channel stops, the estuary water level will increase 
since the continuing river inflow cannot be exported through evaporation and seepage alone.  
Although seepage rates are likely to increase as a result of increasing water levels, it is assumed that 
seepage rates will remain below river inflow.  As the water level rises, it will again overflow the 
beach berm when it reaches the minimum elevation of the berm crest.  Early in the management 
season, the flow may overtop the berm below flood stage of 9 ft NGVD.  However, as the berm crest 
elevation rises over the course of the management period, the water levels can rise above flood stage.  
If more moderate management actions do not stop this rising water level, a full artificial breach, as is 
currently practiced, will be necessary to prevent flooding.   
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4.3 CHANNEL FAILURE:  BREACHING 

 
The breach failure considered as part of the conceptual model and shown in Figure 4 is breaching 
that occurs when the outlet channel is operating according to the target conditions described above.  
Breaching is likely to result from two processes, high discharge which scours the channel bed or 
seepage-induced bed mobilization.  Self or artificial breaching after a closure event are not discussed 
in this section because it is assumed that management actions would be enacted to return the outlet 
channel to target conditions prior to either of these breach mechanisms occurring.  Additionally, 
breaching by wave overtopping or strong river discharge are not considered because these processes 
are associated with winter storm events, which are rare during the management period.  
 
Because the outlet channel is an unconsolidated bed composed of relatively small particles, it is 
susceptible to scour by the discharge flowing through the outlet channel.  Sand scoured from the 
channel will be lost to the ocean and there is not a significant upstream source to replace scoured 
sand.  Extensive scour will enlarge the channel to the point of breaching and tidal inflows.  To 
prevent scour, flow conditions within the outlet channel (uc) must be below the threshold for 
scouring sand (ucrit).  This threshold is a function of the sand grain size, which has been observed to 
be coarse sand, narrowly distributed around 1 mm at the Russian River mouth (EDS, 2009a).  
Further north on the beach, large rocks imbedded in the beach berm may provide grade control and 
limit scour. Whether the flow velocity is below the threshold depends on the type of bed material 
and hydraulic conveyance through the management parameters of the outlet channel’s width, length, 
and bed slope.   
 
As noted in the description of target channel conditions, the beach face slope is set by wave action in 
the surf zone and is sufficiently steep that flow velocity exceeds threshold for sand movement for all 
expected discharge rates.  Under target conditions, the sand scoured by this process will be replaced 
by wave action on high tides, yielding no net change in the channel mouth morphology.  However, if 
the scour is larger than deposition on the beach face, the active scour zone may move landward, into 
the outlet channel.  This upstream movement is similar to nick point migration or head-cutting 
observed in streams and rivers.  It is also the process observed by the Agency’s maintenance staff 
when the beach berm is artificially breached under current practice.  The breaching typically 
happens very quickly, before wave-induced sand transport can close off the breach in subsequent 
higher tides. 
 
A second possible mechanism of breaching is seepage-induced sand mobilization, represented in 
Figure 4 as an arrow associated with Qs.  If seepage rates are sufficiently large, the movement of 
water through the sand can mobilize sand particles where the seepage flow daylights at the ground 
surface.  Piping of groundwater along preferred pathways, which may exist within or adjacent to the 
jetty, might encourage this process by increasing flow rates through portions of the beach.  Although 
seepage failure has not been observed at the Russian River estuary, it has been observed at other 
estuaries including Crissy Field (Battalio et al 2006) and others (Kraus et al 2002).  Seepage failure 
may simultaneously accompany other breach mechanisms and hence be difficult to identify on its 
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own.  Or, seepage failure may require a larger head difference between the estuary and the ocean 
than what occurs at the Russian River mouth because of artificial breaching to prevent flooding. 
 
In contrast to closure which can be managed with further intervention, breaching can immediately 
and negatively impact NMFS’s habitat objectives by allowing the marine influences of tidal water 
levels and saline water to enter the estuary.  For this reason, breaching is more detrimental to 
NMFS’s habitat goals than closure.   
 

4.4 PLANFORM ALIGNMENT 

 
Because of the presence of hard barriers in the form of the southern jetty and the northern cliffs, the 
outlet channel is expected to occupy an alignment within the same region that the current tidal inlet 
occupies, as show in Figure 1.  At this initial stage in the adaptive management process, the 
conceptual model for the outlet channel’s planform alignment is indeterminate as to a target 
alignment most likely to facilitate outlet channel sustainability.  Therefore, observations and 
interpretations of the existing channel are presented in this section to provide an indication of factors 
acting on the proposed outlet channel.  Once the outlet channel is implemented and monitored, a 
more definitive conceptual model for target alignment will be developed.  
 
The exiting channel’s initial alignment after a closure is typically straight and set by one of three 
factors, depending on the breaching mechanisms.  When breached by high river discharge, the 
channel aligns itself to the northwest, primarily in response to the direction of the river flow during 
these events.  When the channel self breaches at water levels below flood stage, it will overflow the 
berm at the minimum elevation in the berm crest.  For example, in April 2009, this low point was 
toward the north since this was where the antecedent inlet had lowered the berm crest elevation.  The 
Agency has attempted artificial breaching in several locations; under current practice, the initial 
alignment is perpendicular to the beach and just to the north of the large rock (“Haystack Rock”) at 
the northwest corner of the estuary (Agency staff, personal communication). 
 
Once breached, the existing channel typically changes alignment because the mouth migrates 
laterally in response to wave and littoral transport processes (Behrens et al., 2009).  Lateral 
migration by the mouth while the upstream channel lags behind creates a sinuous channel.  The 
direction and magnitude of wave energy and the resultant littoral sand transport are thought to 
determine the migration direction and extent.  For the case of a tidal inlet, the mouth typically moves 
in the direction of the littoral transport (Dean and Dalrymple, 2002).  However, several mechanisms 
have been identified that enable an inlet to move updrift, opposite to the direction of the littoral 
transport.  Aubrey and Speer (1984) demonstrate that sand bars associated with the inlet’s ebb tide 
delta can attach to the downdrift beach, displacing the inlet in the updrift direction. Pranzini (2001) 
documents a mechanism whereby riverine sediments discharged to a prograding delta preferentially 
deposit on the downdrift side side, which translate and rotate the inlet mouth towards incoming wave 
energy.  Aubrey and Speer (1984) also propose that flow patterns created by inlet channel bends can 
create erosion on the outside of the bend and deposition on the inside, much like the development of 
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river meanders, with a net result of the inlet migrating updrift.  Mechanisms similar to these may 
explain observations by NMFS that suggest that the direction of migration of the outlet channel may 
be against the direction of littoral transport (J. McKeon, personal communication).   
 
Observations by Behrens et al. (2009) show that the existing tidal mouth typically moves both 
northward and southward during the management period.  Their analysis correlates large changes in 
mouth location with rapid changes in significant wave height, indicating that the wave processes 
control the migration process.  The bi-directional migration of the mouth suggests that wave energy 
also changes directions.  This is further supported by the resulting shape of the channel, which can 
develop multiple channel bends in response to the mouth reversing directions.  The temporal and 
spatial distribution of wave energy along the mouth is not well documented since wave observations 
have only been made offshore and estimates of how the offshore waves are transformed by local 
bathymetry have not been verified.  Studies using trace elements and sand budgets along this stretch 
of coast indicate reversing directions of littoral transport because of varying periods of convergence 
and divergence of wave energy (DeGraca, 1976).  The predominant direction may be sensitive to the 
relative contributions of northwest wind waves versus southerly swell.  For instance, Behrens et al. 
(2009) show that mouth migration patterns are significantly different during El Niño years with the 
channel remaining in at the northern end of its range for the entire summer.  They speculate that the 
decrease in northerly wind waves during El Niño events may explain this phenomenon. Another 
potential cause for this pattern is the more southerly approach angle of incident swell waves during 
El Nino years, as suggested by Allen and Komar (2006). 
 
An additional factor which may affect the mouth location is the landward migration of the offshore 
bar.  This bar, which is created by sand eroded off the beach during winter storms, moves landward 
with the low steepness summer waves.  If this bar, which runs parallel to the shore, moves 
sufficiently close to the channel mouth, it may force the mouth to either side.   
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5. EMPIRICAL ASSESSMENT OF HISTORIC INLET CONDITIONS 
 
The Russian River inlet is highly variable in form, position, and capacity for tidal conveyance.  
Analyses of field data and an extensive photographic record of daily conditions show that this 
variability is largely influenced by tides as well as seasonal changes in wave and river conditions 
(Rice, 1974; Behrens, 2008).  Management actions also influence the timing and duration of closure 
events (Goodwin and Cuffe, 1994).  
 
When the estuary is open to the ocean, the inlet can take one of the following forms: 

• A river-dominated channel with minimal influence from tides and waves.  This occurs 
during short-lived river flood events between December and April.  

• A channel controlled by a mix of river flow, tides, and wave action.  This is the most 
common inlet state, with waves tending to deposit sand in the inlet and estuary-to-ocean 
flows due to tide and river being active in removing sand from the inlet.  Estuary tidal range 
is a fraction of the ocean tidal range, ranging from zero to over 70%, varying in response to 
sediment infilling and scouring of the inlet channel.  Here we give special attention to 
“marginally tidal inlets”, where tidal conveyance is less than 10%. 

• A one-way overflow channel with water draining from a perched estuary, i.e., the sand 
barrier is built across the mouth of the estuary, but the estuary water level is high enough to 
overflow.  Waves have limited control over such an “overflow inlet”, and tidal influence is 
nonexistent. River flow rate controls estuary water level and overflow volume, which 
determines the susceptibility to breaching. 
 

This section provides an overview of inlet states observed during the years 1999 to 2008, the time 
period for which the photographic record has been analyzed in detail. The analysis emphasizes the 
dates corresponding to the proposed management period of May 15 to October 15.  The purpose of 
this assessment is to use existing data to identify relationships between forcing due to river, tides and 
waves and the response of the estuary mouth (“inlet”) – and to explore the frequency of the latter 
two conditions described above. 
 
5.1 FREQUENCY AND FATE OF RUSSIAN RIVER INLET STATES 
 
The possible occurrence of an “overflow” channel at the mouth of the Russian River estuary was 
investigated by comparing water level records from the Jenner gage with tidal data from the NOAA 
Point Reyes station.  The focus was to analyze events when the inlet was open for at least 24 hours 
with water levels remaining above tidal influence and slowly varying.  Attention was also given to 
events when the inlet allowed minimal amounts of tidal interaction.  Dates for which the inlet was at 
least partially open were disaggregated into a series of categories based on the ratio of the estuary 
tide range observed at the Jenner gage to ocean tide range (defined here as "tidal conveyance") – see 
Table 1.  Estuary tide is driven by ocean tide, but estuary tide range is reduced either due to the 
elevation of the channel base that precludes complete draining of the estuary to low tide levels or 
due to the channel size being too small for enough water to be transported between estuary and 
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ocean.  The estuary-ocean tidal ratio is thus an indicator of mouth state, with smaller values 
representing an increasingly choked mouth (near to closure or overflow state).  
 
Table 1 Frequency of observed inlet states from May 15 to October 15 for years 1999-2008. 

Inlet state Number of days 
observed  

Proportion of period  

 
Tidal 
conveyance1 

0-5% 10 0.8% 
6-10% 4 0.3% 

10-29% 82 5.4% 
30-49% 315 20.9% 
50-69% 590 39.2% 
≥ 70% 142 9.4% 

Full inlet closure 161 10.7% 
Overflow channel, stable or decreasing 
water level( ≥ 24 hours) 

0 0.0% 

Device error 199 13.2% 
1Defined as the ratio of estuary tide range to ocean tide range. 
 
The 161 days when the estuary was closed consisted of 26 separate closure events.  Of these, 19 
were artificially breached and the remaining 7 were self breaches.  Although the low number of self 
breach events prevents any statistically significant comparisons with river or wave data, it is worth 
noting that flows over 400 ft3/s resulted in self breaches within 1-2 days of closure.  Including all 
closures, there was a correlation between Guerneville flow and closure duration, with lower flows 
leading to longer closure periods. 
 
During the years 1999-2008, there were no instances of overflow conditions during the proposed 
management period, but there were five relevant events that occurred just outside of the management 
period.  All events had decreasing water levels, reflecting down-cutting of the barrier, although the 
rate of down-cutting was slow enough to prevent tidal interaction for at least 24 hours.  Two of these 
events occurred during October, one in November, and two in May.  Three of the events were 
associated with closure events and most lasted for less than 48 hours.  An exception was a five-day 
event that occurred 6-11 May 2008.  In this case, the inlet was breached artificially, and the Agency 
immediately noted that the channel had become elongated, beginning near "Haystack Rock", nearly 
450 feet north of the jetty, and terminating at the jetty.  This is uncommon, as post-breach channels 
are almost always short and wide (Behrens, 2008).  The sudden elongation of the channel is likely 
associated with onshore bar migration. 
 
During tidal periods, tidal conveyance was less than 10% on only 14 days during the management 
period from 1999-2008.  These states were generally a precursor to closure events – all dates for 
which tidal conveyance was below 10% resulted in closure and the muted tidal state typically lasted 
for only one or two days.  They were most commonly observed during short periods when an 
artificial breach failed to keep the inlet open for more than 1 or 2 days, or during periods of low flow 
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when the inlet was narrow and elongated.  Note that there is a diminishing propensity for the inlet to 
be in a muted tidal state when it is close less than 30% of the full tide range.  This indicates that 
being in between fully open or fully closed is not a condition supported by natural processes at this 
site. 
 
5.2 WAVE AND RIVER CHARACTERISTICS 
 
Wind waves and river outflow characteristics strongly influence the behavior of the inlet.  These 
forcings exhibit seasonal patterns and other trends that correlate with different inlet states.  Details of 
these relationships are presented below. 
 
5.2.1 Seasonal patterns 
Wave data were obtained from the CDIP Point Reyes buoy and a transformation matrix accounting 
for shoaling and refraction (e.g. http://cdip.ucsd.edu/) was used to transfer deepwater conditions to 
conditions at a location at 10-meter depth near the inlet.  This method provides a first-order estimate 
of nearshore wave conditions that is necessary as there is a significant difference between 
deepwater/offshore waves and those nearshore.  Wave energy is greatest in winter, declining through 
spring, to a minimum in July-August.  However, late spring storms and/or early fall storms can 
occasionally produce waves exceeding 10 feet in the vicinity of the inlet during the management 
period.  As discussed in Rice (1974) and Behrens et al. (2009), predominant swell waves from the 
northwest are often the cause of prolonged inlet migration or closure during late spring. 
 
Data on river flow at Guerneville5

Table 2
 show a rapid decline from a maximum at the beginning of the 

management period (mid-May) to a minimum in August ( ).  Flows in July through 
September are low, between 80 and 225 ft3/s for the years 1999 to 2008.  
 
5.2.2 Conditions during different inlet states 
Wave and flow conditions were compared with specific inlet states, as shown in Table 2. 
 
Marginally tidal inlet:  There is a relation between tidal conveyance and nearshore waves (Hs is 
significant wave height).  Marginal tidal conveyance (< 10%) occurs during larger waves (Hs of 2.5 
to 3.25 feet), consistent with the idea that these are transitory states associated with inlet closure and 
one needs waves big enough to overcome tidal (plus river) flows.  These wave conditions may be 
lower during periods of weaker river flow.  Further, if this marginally tidal mouth condition 
persisted, it could do so for any weaker wave conditions (which would not close the mouth). 
  
Closed inlet:  Estuary water level increase during closure events was analyzed to understand how 
close these conditions were to a steady-state overflow scenario.  In all cases, water levels rose at 
rates of 0.1 ft/day or faster (Table 2).  However, accounting for estuary area, the slower water level 
rise suggests that it may be possible to achieve a steady state with limited flow over the berm if river 

                                                      
5 USGS gaging station located just downstream of Hacienda Bridge, station ID 11467000. 
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flows are of order 100 ft3/s or weaker.  Flows marginally over 100 ft3/s may be possible, depending 
on the limit on overflow rate without eroding the sand barrier. 
 
Overflow inlet:  All of the five observed overflow events had flows higher than 100 ft3/s, but only 
one persisted for more than a couple of days.  Further, all of these events exhibited unusual 
conditions.  The October 1999, November 1999 and first May 2008 event occurred during a 
sequence in which high waves began to induce closure, but a sudden increase in river flow prevented 
full closure and eroded the channel down to its original state.  It appears that overflow conditions 
only occurred because the initial transition towards closure allowed estuary water levels to 
temporarily exceed high tide levels.  The event in October 2006 occurred after a self breach of a 
four-day closure, so the lower flows observed in this case are expected.  Finally, the most persistent 
event in May 2008 was associated with an unusually long channel, which is important in that 
frictional losses may have encouraged the prolonged high water elevation in the estuary.  As noted 
above, this event was likely due to seasonal onshore bar migration. 
 
Table 2 Comparison of average wave and average river conditions for various ranges of tidal conveyance and 
water level increase in the estuary.  Overflow conditions are analyzed for five events observed outside of the 
proposed management period. 

Inlet state Guerneville flow, ft3/s Nearshore Hs, ft 

Open inlet with given 
tidal conveyance: 

<10% 323 3.2 
10-29% 261 2.5 
30-49% 219 2.1 
50-69% 276 2.0 
≥70% 328 1.8 

Closed inlet; estuary 
stage rising at given 
rates: 

0.1-0.29 ft/day 146 2.7 
0.3-0.49 ft/day 175 2.6 
0.5-0.7 ft/day 185 3.4 

≥0.7 ft/day 211 4.1 

Overflow channel 
(outside management 
period) 

Oct 28, 1999 291 15.7 
Nov 4-5, 1999 247 5.9 
Oct 26, 2006 155 2.2 

May 1-2, 2008 323 6.6 
May 6-11, 2008 283 1.3 

 
 
5.2.3 Analysis of wave runup 
The mouth of the estuary is typically closed by waves depositing sediment in the inlet channel 
during slack high tides, but waves can only do so if wave runup can reach the height of the inlet 
channel base.  Thus, wave runup exceedance curves were generated for each of the management 
months to assess the likelihood of the (overflow) channel being closed by wave action.  De-shoaled 
deepwater equivalent wave heights were combined with daily higher-high tide water levels to 
estimate runup height following Stockdon et al. (2006), and assuming a constant beach-face slope.  
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The height exceeded by 2% of the waves under given monthly wave conditions is shown in Figure 5.  
Runup is highest in October, with heights of 11ft being exceeded on 1 in 10 days.  For May, June 
and September, runup exceeds 10ft on 1 in 10 days, and this drops to 9ft for July and August.  This 
is consistent with the seasonal cycle of large swell events, due to winter storms in the north Pacific, 
which may occur in October, and occasional swell events due to storms in the tropical or south 
Pacific during summer.  The locally generated waves due to northerly winds in summer are of 
shorter period and lower height.  These data suggest that wave-induced closure of an overflow 
channel will be a greater concern at the beginning and end of the May-October management period. 
 
5.3 CHANNEL PLANFORM GEOMETRY 
 
Inlet morphological behavior has been studied by Behrens (2008) for the years 1999-2008 through 
an analysis of inlet width, length and position estimates derived from photographic records.  Data 
collection methods and error estimates are described in Behrens et al (2009).  Inlet planform 
geometry and closure risk are summarized for different mouth states (Table 3). 
 
Table 3 Inlet planform geometry for overflow conditions and various ranges of tidal muting (May 15 to 
October 15, 1999-2006).  Overflow conditions are analyzed despite the fact that they occurred outside of this 
timeframe. 
Inlet state Inlet width1, 

ft 
Inlet length1, 

ft 
Most common 
configuration 

Closure 
risk2 

Open inlet 
with given 
tidal 
conveyance: 

<10% 25 ± 1.8 530 ± 37.1 ≥2 channel bends 81.3% 
10-29% 51 ± 3.6 358 ± 25.1 1-2 channel bends 35.3% 
30-49% 71 ± 5.0 282 ± 19.7 1 channel bend 28.6% 
50-69% 86 ± 6.0 236 ± 16.5 1 channel bend 13.7% 
≥ 70% 92 ± 6.4 221 ± 15.5 Straight 3.5% 

Overflow 
channel 
(outside 
management 
period) 

Oct 28, 1999 60 ± 4.2 140 ± 9.8 Straight -- 
Nov 4-5, 1999 20 ± 1.4 360 ± 25.2 Deflected by jetty -- 
Oct 26, 2006 25 ± 1.8 110 ± 7.7 Straight -- 

May 1-2, 2008 65 ± 4.6 100 ± 7.0 Straight -- 
May 6-11, 2008 20 ± 1.4 480 ± 33.6 Deflected by jetty -- 

1 Ranges are based on error estimates from Behrens et al (2009). 
2 Defined as the number of observations that were followed by closure within two weeks, divided by 
the total number of observations. 
 
The data for overflow channel geometry indicate that the limited number of overflow events 
exhibited a range of shapes.  The geometry of the only persistent case (6-11 May 2008) suggests that 
frictional loss plays an important role in attenuating channel velocity and the resulting downcutting. 
 
However, there is a tradeoff for the frictional losses associated with sinuous channels.  For a 
marginally tidal inlet the channel is long and narrow, with a couple of bends – and there is a very 
high risk of closure.  There is no apparent relation between inlet position (not shown in this table) 
and tidal conveyance.  However, marginally tidal inlets and overflow inlets were observed only at 
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the northern or southern extreme of the inlet's migration range.  Inlet width and length are known to 
vary in concert with river flow during the wetter months of the year and with tidal range during the 
drier months (Behrens et al., 2009).  In general, low-flow conditions (low tides or river flow) appear 
to encourage inlet elongation and narrowing.  Inlet width, length, and the number of channel bends 
all influence the tidal signal by determining frictional losses in the channel.  
 
5.4 NOTES ON OTHER ESTUARIES 
 
Overflow inlets have been observed in numerous estuaries along the coasts of California, Oregon, 
Chile and South Africa (and probably other areas with comparable climate and topography) 
(personal communication, John Largier).  These are unpublished observations.  Specifically, an 
overflow inlet is typically observed to persist for 1 to 3 months each year at the mouth of Salmon 
Creek (10 miles south of the Russian River) and at the mouth of the Gualala River, discussed below.  
Further, small central coast estuaries exhibit overflow states during spring and summer, e.g., Scott 
Creek and Waddell Creek.  Systems photographed along the Chilean, South African and Oregon 
coasts are of similar size in terms of river flow and lagoon area.  The absence of observations of 
overflow conditions in larger estuaries, similar to the size of the Russian River, suggests that there is 
a limit to the flow energy that can be accommodated by flow over a sand barrier of finite width (and 
thus high slope). 
 
5.4.1 Gualala River 
The mouth of the Gualala River is located 31 miles northwest of Jenner.  Both its tidal prism and 
annual river flow are significantly lower than those of the Russian River.  Despite this, the sites have 
several similarities, most notably their similarly sized beaches bordered by headlands.  During a 
typical year, the inlet is closed for the entire summer and is opened by the first major storm of the 
winter (ECORP, 2005).  The inlet requires consistent rainfall to remain open, and it is common for 
closures to occur within several weeks after each major storm event.  As rainfall decreases during 
the spring, the inlet undergoes repeated cycles involving a closure event, a period of gradual estuary 
stage increase leading to a natural breach, and finally, several days to several weeks of minimal tidal 
conveyance and/or overflow conditions culminating in a new closure event.  These cycles appear to 
continue until evaporative and seepage losses counterbalance inflows into the estuary, preventing the 
stage increase required to cause a natural breach event. 
 
5.4.2 Carmel River 
California State Parks adaptively manages the beach berm which creates a lagoon at the mouth of the 
Carmel River (CA Dept. of Parks and Recreation, 2008).  The goal of this management is similar to 
the goal stated in the Russian River BO (NMFS, 2008):  to enhance the freshwater salmonid rearing 
habitat during summer months.  Sometime in April, May, or June, once the Carmel River discharge 
into the estuary drops below 20-25 ft3/s, bulldozers are used to increase the height of the beach berm.  
This elevated berm blocks ocean tides and saline water from entering the estuary, thereby creating a 
perched lagoon.  When forming the elevated beach berm, an outlet channel is also created so that if 
lagoon water levels exceed 10 feet NGVD, the outlet channel will drain water from the lagoon into 
the ocean.  The outlet channel only conveys water if the discharge to the lagoon does not taper off 
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from 25-20 ft3/s to 10 ft3/s as rapidly as expected.  Once river discharge falls below approximately 
10 ft3/s, evaporation and seepage export enough water from the lagoon that lagoon water levels no 
longer increase. 
 
The Carmel Lagoon outlet channel differs from the proposed Russian River outlet channel with 
respect to several key features, as summarized in Table 4.  Overall, the Russian River outlet channel 
is likely to be more difficult to manage than the Carmel River outlet channel because of its higher 
required conveyance, longer operational period, and lack of natural grade control. 
 
Table 4 Comparison between Russian River and Carmel River outlet channel features 
Outlet channel feature Russian River Carmel River  
Conveyance capacity 50 ft3/s 10 ft3/s 
Operational period 5 months (May-Oct) 1 month 
Grade control none natural rock outcrops 
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6. CHANNEL CONFIGURATION ANALYSIS  
 
As discussed in the conceptual model for target conditions, the outlet channel geometry must 
simultaneously meet two key constraints:  convey sufficient discharge from the estuary to the ocean 
to preserve constant water levels in the estuary and preserve channel function by avoiding closure or 
breaching.  Note that these two constraints can be in conflict since both conveyance capacity and the 
potential for breaching increase with flow rates but closure is more likely for lower flow rates.  The 
technical analyses described in this section inform the range of target channel conditions by 
quantifying the relationship between outlet channel dimensions, bed scour potential, and hydraulic 
conditions.  The ocean-driven processes associated with closure, the wave runup elevation and 
planform alignment, are discussed above in Section 5.  Preventing breaching, a necessary condition 
for reducing marine influence on the estuary is the focus of this section.   
 
Since the outlet channel will be located within a bed of unconsolidated beach sand, a key 
management objective is creating a channel which can sustain its cross section geometry instead of 
scouring.  Breaching can occur if the discharge through the outlet channel is sufficiently forceful to 
scour the channel bed.  To reduce the possibility of scour, threshold design principles (NRCS, 2007) 
are used to examine channel configurations most likely to avoid scour while meeting the other 
constraints of the system.  
 
Channel design using a threshold methodology consists of the following steps: 
 

• Estimate the critical shear stress threshold.  This is a function of the site’s bed particle 
composition, which can be characterized by grain size.   

• Predict hydraulic conditions for the proposed channel.  Use engineering calculations of 
steady flow and a one-dimensional hydraulic model of time-varying flow to estimate the 
velocity and shear stress for a proposed set of channel geometry, flow, and bed roughness. 

• Compare threshold and predicted bed shear stress.  The estimates from the two previous 
steps are compared with a factor of safety to account for variations in hydraulic conditions 
about the mean and uncertainty in parameter estimation.   

• Sensitivity analysis and uncertainty.  Evaluate the sensitivity of threshold and predicted bed 
shear stress to input parameters as well as the factors contributing to overall uncertainty.  

 
6.1 CRITICAL SHEAR STRESS  
 
The critical shear stress is defined as the applied bed shear stress at which sediment motion occurs.  
The critical threshold represents a balance between the force exerted by the flow on the bed and the 
resisting gravitational force of individual sediment particles.  Flows above the critical shear stress 
will transport sediment while flows below the critical shear stress will result in no motion.  The 
critical shear stress is dependent on characteristics of the sediment such as sediment density and 
particle size.  
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Sediment samples at the Russian River mouth were collected in March 2009 to inform the 
assessment of critical shear stress within the outlet channel.  Ten sediment samples taken along the 
proposed outlet channel alignment were analyzed to determine the characteristic grain size 
distribution.  On average, 78% of the sediment had a grain diameter between 0.6-2.0 mm (coarse 
sand), 18% was greater than 2.0 mm (granular), and 4% was between 0.2-0.6 mm (medium sand) 
(EDS, 2009a).  Visual observations of grain size by ESA PWA near the mouth indicated a typical 
diameter between 0.8-1.25 mm (coarse sand). 
 
Based on this assessment of typical beach grain size, ESA PWA estimated the critical shear stress 
using methods outlined in Soulsby (1997) and Fischenich (2001).  For the typical range of observed 
grain size from 0.8-1.25 mm, a critical shear stress of 0.4-0.7 Pa (0.008-0.015 lb/ft2) was determined 
for sand particles in the vicinity of the proposed outlet channel (Attachment A-1).  
 
6.2 PREDICTED HYDRAULIC CONDITIONS 
 
6.2.1 Steady mean flow conditions 
ESA PWA conducted a preliminary assessment of outlet channel hydraulics under steady typical 
summer flow conditions as a screening tool to characterize the range of possible channel geometry 
parameters (bed elevation, channel slope, width, and length).  Simple hydraulic equations for open 
channel flow were used to estimate the in-channel velocity and bed shear stress.  
 
ESA PWA evaluated different combinations of river discharge, bed roughness, channel slope, and 
flow depth to evaluate channel performance.  For a given discharge the hydraulic equations can be 
solved to determine the values of slope, width, and depth that satisfy the critical shear stress 
threshold for sediment motion. Once one of these three parameters is selected, the other two are 
fixed to meet a given shear stress threshold (NRCS, 2007).  Multiple combinations of channel slope 
and width are capable of conveying the design flow at or below the critical shear stress threshold. 
 
Figure 6 shows an example slope-versus-width stability curve for the outlet channel design.  A 
stability curve is a tool used by designers to evaluate channel stability under a range of feasible 
slope-width combinations.  Any combination of slope and width that falls on the stability curve will 
be stable for the prescribed discharge.  Combinations of width and slope that plot above the stability 
curve will result in erosion and scour of the channel.  Combinations of width and slope that plot on 
or below the stability curve will be stable (or depositional).  For a given width, the depth of flow can 
be determined from the corresponding depth-width curve (Figure 6).  For example, a 100-ft wide 
channel discharging 70 ft3/s will be stable for channel slopes less than approximately 0.000125 and 
will flow at a depth of approximately 11 inches.  The stability curve shows that as slope increases, 
channel width must also increase to keep channel velocities below the critical threshold for transport.  
Channel width and depth are inversely related for points on the stability curve, resulting in either a 
narrow channel with relatively deep flow or a wide channel with relatively shallow flow. 
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6.2.2 Calculation of estuary inflows 
ESA PWA developed and calibrated a water balance model based on observed lagoon water levels at 
Jenner, CA.  The purpose of the water balance model is to estimate the reduction in river discharge 
that occurs over the 21 river miles between Guerneville, a USGS continuous discharge gaging 
station, and the mouth of the estuary.  The losses in discharge are attributed primarily to seepage 
through the beach berm (Largier and Behrens, 2010), with diversions, interaction with the adjacent 
aquifer, and groundwater pumping as possible contributing factors. No direct observations of these 
loss terms is available.  The reduction factor serves as the calibration variable for the water balance 
model. For all cases, predicted estuary water levels during closure periods do not match observations 
unless lagoon inflows are reduced relative to the Guerneville discharge.  
 
Model Setup 
During a closure event, the rate of water level increase is a direct function of the net flows into and 
out of the lagoon (Goodwin and Cuffe 1993): 
 

∆𝑉
∆𝑡

= 𝐴
∆ℎ
∆𝑡

= 𝛼𝑄𝑅 − 𝐴𝑖𝑒𝑣𝑎𝑝 − 𝑄𝑠 

 
where:  ΔV =  lagoon inflow during closure (ft3) 

Δt =  duration of closure (days) 
A  =  surface area of the lagoon (ft2) 

  Δh =  change in water level in the lagoon (ft) 
  QR =  river discharge at Guerneville (ft3/day) 
  α =  discharge reduction factor for groundwater losses 
  ievap =  rate of evaporation from the lagoon (ft/day) 
  QS =  rate of seepage loss through the barrier beach (ft3/day) 
  
All terms in the water balance equation can be measured or approximated to allow calculation of α, 
the discharge reduction factor, for each closure event.  The components and data sources of the water 
balance model are described below: 
 

• Estuary water level and inlet state (Δh) – Jenner water level time series, (SCWA, 2000-
2007).  The inlet was assumed to be closed (no flow) during the calibration, based on 
periods when the estuary water levels were non-tidal and increasing estuary water levels.  

• Guerneville discharge (QR) – USGS gaging station 11467000 (Russian River near 
Guerneville, CA at Hacienda Bridge) (http://waterdata.usgs.gov). 

• Evaporation (ievap) – estimated based on climatological evaporation rates for CIMIS evapo-
transpiration reference Zone 1 (California coast) (www.cimis.water.ca.gov, Attachment A-
3). 

• Berm seepage (QS) – estimated using Darcy’s Law based on water level difference between 
lagoon and ocean (Attachment A-4). 

• Lagoon stage-storage curve (A) – determined from 2009 sidescan survey and LiDAR digital 
elevation model (EDS 2009b). 
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The volume of water entering the closed lagoon as a result of waves overtopping the beach berm is 
not included in the water balance model.  Two lines of reasoning provide the basis for this exclusion.  
First, wave conditions during the May through October management period are generally associated 
with beach berm building, not with extensive overtopping and berm erosion more prevalent during 
winter storm events.  The wave runup analysis in Section 5.2.3 confirms that runup elevations 
sufficient to overtop the berm are infrequent.  Second, the observed water levels used in the water 
balance model exhibited nearly constant rates of increase, typically over two days or more.  Short 
periods of rapidly changing water levels indicative of overtopping were not used in the water 
balance analysis. 
 
Model Calibration 
The observed rate of water level increase (Δh/Δt) in the lagoon during 18 closure events was 
calculated from the Jenner gage data.  Rates of water level increase ranged from 0.4 ft/day to 3 ft/day 
and averaged 1 ft/day. The required inflow (ΔV/Δt) to yield the observed rates was calculated based 
on an assumed lagoon surface area (A) at closure of approximately 400 acres. From the observed 
average discharge at Guerneville (QR) over each closure period, a discharge reduction factor, α, was 
calculated for estuary inflow during each of the closure events. The percent reduction ranged from 
10% to 53% and averaged 37% (Attachment A-5). The largest reductions in discharge typically 
occurred in summer and were less in the spring and fall.  
 
The reduction factors were averaged over each month from May-October to approximate a seasonal 
trend. The resulting calibration curve (Attachment A-5) was used to reduce the anticipated 
Guerneville discharge in the unsteady hydraulic modeling discussed in Section 6.2.3 to predict 
downstream flow rates into the lagoon based on upstream discharge measurements.  
 
Comparison with Discharge Measurements 
A limited set of USGS and Agency discharge measurements provides estimates of river flow at other 
locations besides the continuous discharge measurements at Guerneville.  These discharge 
measurements, collected at four stations6

6.2.3

 in the 14 miles below Guerneville, typically fall within 
10% of the Guerneville average daily discharge.  For example, Behrens and Largier (2010) found 
that the longest record, collected by the Agency in 2009 at Vacation Beach, agreed to within 10 ft3/s 
of the discharge measurements made at the permanent USGS Guerneville gage. These relatively low 
losses suggest that the losses calculated to complete the estuary water balance occur downstream of 
these discharge measurements, in the lower 6 miles of the river.  Since the results of the water 
balance are used to estimate estuary inflow in the unsteady hydraulic model (see Section  
below) and have a significant level of uncertainty, the estuary inflow values in the unsteady 
hydraulic model may not represent actual estuary inflow.  Presently, the existing data are insufficient 
to fully characterize the losses between the discharge measurements and lagoon water levels.  Higher 

                                                      
6 Data available from USGS National Water Information System (http://waterdata.usgs.gov/nwis), Russian 
River station names (site number): Duncan Mills (11467210), Monte Rio (382757123003801), Vacation Beach 
(11467006), and Rio Nido (383012122574501).   

http://waterdata.usgs.gov/nwis�
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rates of seepage through the beach berm are one possible explanation.  Largier and Behrens (2010) 
estimate seepage rates to average 60 ft3/s for all closure data. Their seepage estimates vary from 
approximately 30 ft3/s when the estuary is closed and its water level exceeds the ocean water level 
by 2-3 ft to more than 70 ft3/s when the water level difference exceeds 5 ft.  Substantial uncertainty 
about the seepage rate, on the order of ±20 ft3/s, remains; therefore monitoring to resolve this 
discrepancy is recommended in Section 7.7.  The implications of alternative lagoon inflows are 
discussed in the model sensitivity analysis and outlet channel management sections of this report.   
 
6.2.3 Hydraulic modeling of unsteady mean flow conditions 
Using the calibrated water balance model results described in Section 6.2.2, ESA PWA developed a 
hydraulic model to evaluate the performance of the outlet channel for various hydrologic scenarios.  
This modeling is a refinement of the steady mean flow calculations described in Section 6.2.1 
because it quantifies estuary discharge, explicit channel geometry, and temporal changes in 
hydraulic parameters.  Sources and sinks accounted for in the model include river discharge, 
groundwater losses, berm seepage, evaporation, and outlet channel discharge (described in more 
detail in Section 6.2.2 and Figure 7).  Flow in the outlet channel is represented by one-dimensional 
channel hydraulics as a function of estuarine water levels, channel dimensions, channel slope, and 
bed roughness.  Tidally-varying ocean water levels are included in the model, but since these water 
levels stay below the channel’s bed elevation, they do not influence flow in the channel.  Initial 
channel dimensions were based on the results of the preliminary analysis described in Section 6.2.1.  
Model channel geometry was revised iteratively based on subsequent hydraulic analyses and 
discussions with the Agency and NMFS.  Channel geometry is fixed throughout the simulation, even 
though the channel may be subject to scour and its mouth lies in the active transport zone created by 
ocean waves (Section 4).  This assumption has been made because currently available data and 
models cannot adequately characterize the active transport zone.  The management implications of 
this assumption are discussed in Section 7.  The model simulates estuary water levels and outlet 
channel flow for the period spanning proposed outlet channel operations, from May 15 to October 
15. 
 
Discharge Boundary Condition 
ESA PWA analyzed historic discharge data at Guerneville to select a “typical” water year for the 
hydraulic model boundary condition.  A time series of monthly discharge was obtained from USGS 
for the time period from 1970 to 2008 and compared to the median monthly discharge for the 
duration of record to select a typical water year.  For each month, the difference between the 
month’s discharge and the median monthly discharge was computed.  The sum of the differences 
(for May-Oct only) was used to rank each year relative to median conditions.  Based on this ranking, 
the 2000 water year was selected as the most typical year (Attachment A-6). 
 
The year 2000 discharge time series was used to generate a synthetic discharge time series to 
approximate anticipated reduced instream flow conditions.  A measured time series is preferable to 
using the median daily discharge because it retains some of the short-term variability in the observed 
flow rates.  A synthetic discharge time series for anticipated flow conditions was derived from the 
typical discharge time series by scaling the Guerneville discharge to an average summertime flow of 
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120 ft3/s.  This reduction to 67% of observed 2000 discharge is based on the anticipated reduced 
instream flow requirements (Section 3.1) versus historic instream flows.  When flows are adjusted to 
average 120 ft3/s from July to October, short-term variability ranges from about 85-150 ft3/s.  The 
resulting discharge time series at Guerneville is shown in Figure 7a for the simulation period. 
  
The anticipated discharge time series at Guerneville was further reduced using the calibration curve 
developed in Section 6.2.2 to account for downstream losses between the gaging station and the 
lagoon.  The resulting estuary inflow time series is shown in Figure 7a.  Anticipated inflows to the 
lagoon vary from approximately 45-90 ft3/s and average approximately 55 ft3/s during the summer 
months.  Once seepage and evaporation losses are subtracted from the lagoon inflow, modeled 
baseline flows in the outlet channel are 45-85 ft3/s and average 50 ft3/s.   
 
Model Setup 
The configuration for the unsteady HEC-RAS hydraulic model is very similar to the water balance 
model described in Section 6.2.2.  The unsteady model includes the lagoon, outlet channel, and 
beach face, and simulations span the duration of the operational period, from May 15-October 15.  
The outlet channel was parameterized as a prismatic rectangular channel with a width of 100 ft and 
length of 300 ft.  Bed roughness (Manning’s n) was set to 0.02.  The channel bed was set at 5 ft 
NGVD and transitions to a 1V:70H slope on the beach face.  The actual beach face slope is believed 
to be closer to 1V:10H; however, a milder slope was required for model stability.  Sensitivity runs 
with a steeper beach face slope indicated negligible influence on velocities in the upstream portion 
of the outlet channel.  Time-varying seepage and evaporation losses from the lagoon were estimated 
from Darcy’s Law and CIMIS climate statistics for coastal areas, as described in Section 6.2.2.  The 
time series of these losses used as model input are shown in Figure 7b.  Because these combined 
losses are less than 10% of the lagoon inflow, the modeled lagoon outflow through the outlet 
channel is similar to the lagoon inflow (Figure 7a).  A downstream water level boundary condition 
was prescribed for the ocean; however, since the outlet channel bed elevation is above the limit of 
tidal influence (approximately 4.5 ft NGVD), there was no impact on outlet channel hydraulics. 
 
Results 
Model runs were conducted for the operational period from May 15-October 15 for the proposed 
outlet channel geometry described above.  Time series of lagoon water level, channel velocity, and 
bed shear stress were extracted to evaluate channel performance.  Bed shear stress and lagoon water 
level results for the hydraulic modeling are shown in Figure 8a and Figure 8b, respectively.  The bed 
shear stress values shown in Figure 8a are mean model predictions times 1.5 to account for 
transverse variations in bed shear stress not captured by the one-dimensional model (Fischenich, 
2001).   
 
The results for the proposed channel geometry and the anticipated reduced instream hydrology are 
shown as the “Baseline” curve.  The expected range of critical shear stress (0.4-0.7 Pa) is shown in 
Figure 8a for reference.  After the initial higher flow period during the spring and early summer, 
both shear stress and lagoon water level are relatively constant throughout the summer and fall (July-
October).  Bed shear stresses fluctuate during this period, but are always above the critical shear 
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stress, indicating likely sediment motion and scouring of the channel.  Lagoon water levels (Figure 
8b) are relatively constant around 5.6 ft NGVD, resulting in a typical flow depth of approximately 
0.6 ft in the channel.  Channel velocities average 1.1 ft/s and range between 1.0-1.3 ft/s.   
 
6.3 SENSITIVITY ANALYSIS AND UNCERTAINTY 
 
ESA PWA conducted sensitivity and uncertainty model runs for important variables and parameters 
to assess their impact on channel performance.  The testing focused on conditions that may 
encourage a stable channel by reducing predicted bed shear stress below the critical shear stress.  
Parameters tested were reduced outlet channel flow and critical shear stress.    
 
Reduced Outlet Channel Flow 
Anticipated flows in the outlet channel are somewhat uncertain because the losses between upstream 
observed discharges and the outlet channel are not well characterized, as described in Section 6.2.2.  
The baseline simulation presented in Section 6.2.3 used a calibrated seasonally-varying coefficient to 
reduce flow rates into the lagoon.  Once seepage and evaporation losses are subtracted from the 
lagoon inflow, modeled baseline flows in the outlet channel are 45-85 ft3/s.  To test channel 
performance under conditions with further flow reductions (due to higher losses, groundwater 
recharge, diversions, or berm seepage), a sensitivity run was conducted with outlet channel flows 
reduced to 25-45 ft3/s, approximately 45% less than baseline conditions.   
 
Critical
Uncertainty in the critical shear stress for beach sand at the Russian River mouth is primarily due to 
the fact that the beach is comprised of a distribution of particles of varying diameter (see Section 

 Shear Stress 

6.1), as opposed to a uniform grain size.  Grain size analyses indicate a narrow distribution of 
approximately 0.8-1.25 mm diameter sand, for which the critical shear stress ranges from 0.4-0.7 Pa.  
The critical shear stress for the typical grain size of 1 mm is 0.5 Pa.   
 
Results 
The results of the reduced outlet channel flow sensitivity model run are shown in Figure 8a for bed 
shear stress and Figure 8b for lagoon water level.  The 45% reduction in outlet channel flow resulted 
in reduced bed shear stress and water level.  Average water levels and channel depth decreased by 
approximately 0.1 ft relative to the baseline simulation.  Average bed shear stress decreased by 
approximately 30% to an average value of 0.58 Pa for the summer months.  The range of critical 
shear stress, 0.4-0.7 Pa, is shown in Figure 8a as a blue band.  While the predicted bed shear stress 
for baseline conditions almost always exceeds this range, the predicted bed shear stress for reduced 
outlet channel flow falls within the range of critical shear stress. 
 
The results of the sensitivity simulations suggest that while the baseline conditions are likely to 
cause scour, variability in outlet channel flow and critical shear stress could result in a marginally 
stable channel.  If necessary, a wider channel could be excavated (or could develop naturally) to 
reduce bed shear stress below the critical threshold.  This model was not used to predict sediment 
transport and therefore the modeled channel geometry was held fixed.  Under target conditions, 



 
K:\projects\1958RREAMPOutletChannel\.06Task 1 2014 plan\2014Plan\2014-05-15 final\RRE_2014_Outlet_channel_mmgt_plan_v2.docx 

5/15/14 29  

active transport is expected at the channel mouth (Figure 2).  In order for the outlet channel to 
persist, scour caused by the outlet channel flow accelerating down the beach face at low tides needs 
to be balanced by sediment deposition generated by wave action at high tides.  However, if the 
active transport zone moves upstream into the outlet channel, the channel is likely to breach and 
return to tidal conditions, as shown in Figure 4. 
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7. PROPOSED OUTLET CHANNEL ADAPTIVE MANAGEMENT FOR 2014 
 
This section describes the 2014 recommended channel management practices related to the BO 
requirements.  Existing management practices for public safety, operator safety, operational 
responsibility, and other practices not related to meeting the BO objectives are not discussed here.  
These existing practices are documented in the Standard Operational Procedures:  Russian River 
Mouth Opening (SCWA, 2002).  
 
The outlet channel management described in this section is based on the performance criteria, 
conceptual model and technical analysis described in the preceding sections, as well as extensive 
discussion between the Agency, the resource management agencies, and ESA PWA.  In addition, 
implementation efforts provided practical experience for adapting the plan. An account of the 2010 
implementation is provided in Attachment E and an account of physical conditions is provided for 
2011 (Attachment F), 2012 (Attachment G), and 2013 (Attachment H).  Some uncertainty remains 
about the exact outlet channel configuration that may best achieve the target performance criteria.  
This uncertainty arises from the dynamic natural setting for the outlet channel and from the 
unquantified tradeoffs between channel specifications which may benefit one performance criterion 
while impairing another criterion.  For example, to reduce the likelihood of closure, it may be 
beneficial to locate the mouth of the channel further north where the coastline’s aspect is more 
sheltered from waves from the north.  However, extending the channel’s length to the northern 
location may necessitate narrowing its width to keep excavation within currently-permitted volumes.  
A narrower channel increases the likelihood of scour-induced breaching.  The relative importance of 
these factors is not known, precluding an exact determination of optimal channel configuration.  In 
addition to these uncertainties, actual conditions at the time of closure, such as beach berm 
topography, may inform the selected configuration.   
 
The assessment of the outlet channel conducted to date suggests two possible configuration options:   

• a wide and short channel that seeks to minimize scour potential; or 
• a narrow and long channel aligned to the north that seeks minimize closure potential.   

The rationale supporting each of these configurations is described in more detail in Section 7.3 and 
Attachment D below.  The configuration that is selected at the time of closure will be documented to 
the resource management team in accordance with the communication protocol described in Section 
9.  Performance of implemented configurations will be monitored and documented to test the 
conceptual model which guides management and to suggest adaptive changes to future management 
actions, including some combination of these two configurations.   
 
The strategy for outlet channel management is an adaptive and incremental approach.  This strategy 
favors smaller, more frequent modifications over larger, less frequent, modification with less certain 
outcome. Once experience is gained from implementing the channel and observing its response, it 
may be possible to make larger changes during each incremental modification.  These larger changes 
will decrease the duration and frequency of management activity, thereby reducing the disturbance 
impact over time.  Management practices will be incrementally modified over the course of the 
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management period (May 15th to October 15th) in effort to improve performance in meeting the goals 
of the BO.  
 
The approach may be constrained by an excavation volume limit of 2,000 yd3 and antecedent beach 
berm topography prior to implementation.  This approach will be implemented to the extent feasible 
while still staying within the constraints of existing land use permits. 
 
To provide context for the proposed management plan, the first section below describes previous 
breaching practices for the inlet.  Subsequent sections describe the target channel initiation, location, 
dimensions and supporting operations details.  A hypothetical implementation scenario for the outlet 
channel, based on actual beach berm and ocean conditions observed at the estuary from June 30 to 
July 6, 2009, is provided in Attachment B.   
 
7.1 PREVIOUS BREACHING PRACTICES 
 
Breaching has historically been performed in accordance with the Russian River Estuary Study 
1992-1993 (PWA, 1993) in effort to minimize flooding of low lying shoreline properties in the 
Estuary.  The beach berm was artificially breached by the Agency when the water surface elevation 
in the estuary is between 4.5 and 7.0 feet as read at the Jenner gage.  Breaching was performed by 
creating a deep cut in the closed beach berm approximately 100 feet long by 25 feet wide and 6 feet 
deep by moving up to 1,000 yd3 of sand.  Based on experience and beach topography at the time of 
the breach, the planform alignment of the breach was selected to maximize the success of the 
breaches.  Breaching activities were typically conducted on outgoing tides to maximize the elevation 
head difference between the estuary water surface and the ocean.  After the last portion of the beach 
berm was removed, water would begin flowing out the channel at high velocities, scouring and 
enlarging the channel to widths of 50 to 100 feet. As the channel evolved and meandered, it reached 
lengths in excess of 400 ft.  After breaching, the estuary would be subject to saline water inflow 
throughout incoming tides. 
 
7.2 INITIATION OF EXCAVATION 
 
Initial channel excavation will be performed when the outlet channel first closes following May 15th, 
the beginning of the management period.  Closure is often preceded by a lengthening and narrowing 
of the outlet channel, muting of the estuary tide range, and/or an increase in mean tide level within 
the estuary.  The Agency will monitor the estuary for these conditions and initiate planning for a 
management action when they are observed. 
 
Throughout the management period, the Agency’s permits with CSP and the California Coastal 
Commission dictate that management operations cannot occur on Friday, Saturday, Sunday or a 
holiday because these days coincide with high public use7

                                                      
7 Exceptions can be made in the event of emergency conditions.  See Attachment C for more details. 

.  The incidental harassment authorization 
stipulates that management actions cannot occur for more than two consecutive days unless flooding 
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is threatening. During the marine mammal pupping season (March 15th to June 30th), the initiation of 
Agency operations is further constrained.  Outlet channel management activity must be delayed if a 
pup less than one week old is on the beach along site access pathways and there must be a week-long 
break between management actions.  More details on timing restrictions are provided in Attachment 
C.  
 
Should the outlet channel close in the weeks immediately preceding the management period, the 
Agency, in consultation with NMFS, CDFW, and CSP, may initiate excavation to increase the 
likelihood of entering the management period with the target channel configuration in place. 
 
The constructed outlet channel may also close during the management season, such as following a 
large wave event.  In such circumstances, it will be necessary to perform maintenance on the outlet 
channel, to re-connect the channel to the ocean before the lagoon water level rises too high above the 
new (higher) beach berm elevation. 
  
7.3 CHANNEL LOCATION/PLANFORM ALIGNMENT  
 
Two possible channel configurations within the extent of the existing alignment (Figure 1) may be 
pursued in 2014 since the location that may best achieve the performance criteria is not certain.  
Alternative channel alignments may be implemented to test the relationship of mouth location on 
channel stability.   
 
7.3.1 Wide and short channel alignment 
Preference for a wide and short outlet channel assumes that channel failure by scour-induced 
breaching (Section 4.3) is the controlling failure mode to avoid in selecting the channel’s 
configuration.  This assumption is based on the consequences of breaching, which returns the estuary 
to tidal habitat conditions that will persist until a large wave event occurs to renew the closure.  
Since these closure events are relatively infrequent during the management period (between 1999 
and 2008, there were an average of 2.6 closures per management period), the next opportunity for 
creating freshwater habitat may be months away.  In comparison, if the channel fails by closing, 
which may be more likely for the wide/short channel because of its mouth’s location, another 
management action can be taken to re-open the outlet channel while preserving the freshwater 
condition of the lagoon.  To reduce the possibility of scour-induced breaching, the hydraulic 
calculations and modeling in the channel configuration analysis indicates that the excavated channel 
should be as wide as possible.  Under existing permits, the maximum width is 100 ft.  The hydraulic 
modeling indicates that even a width of 100 ft is likely to scour; a narrower channel will further 
increase bed shear stress and the potential for scour.  Once this width is selected, the channel length 
may need to be constrained to stay within the 2,000 yd3 limit on excavation volume.  The actual 
dimensions of the wide/short configuration will depend on the beach berm topography at the time of 
management action. 
 
For a given lagoon water surface elevation, the wide/short configuration will have a higher average 
bed slope than the longer channel because of the channel’s shorter length.  The wide/short approach 
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attempts to mitigate this by splitting the outlet channel into two reaches with varying steepness, as 
shown in Figure 2.  Across the beach berm, a flat slope is recommended to reduce the contribution of 
bed slope to flow velocity, thereby minimizing the potential for scour.  The entire drop in elevation 
between the lagoon water level and ocean water level is initially located at the end of the outlet 
channel, in the active transport zone.  In the active transport zone, scour caused by the outlet channel 
flow accelerating down the beach face at low tides may be balanced by sediment deposition 
generated by wave action at high tide.  As indicated by modeling (Section 6.2.3), it is likely to be 
difficult to avoid scour even in the portion of the channel with a flat bed because the lagoon water 
level will set up to create the water surface slope necessary to convey the discharge that maintains 
constant lagoon water levels.  So even if the bed slope is zero, the total energy slope (the 
combination of bed slope and water surface slope) is likely to generate scouring flow.   
 
Failure by breaching may not be the controlling mechanism if the actual flows conveyed in the outlet 
channel are less than anticipated or if the channel develops an armored layer of larger particles.  As 
discussed in Section 6.2.2, direct observations of the flow that the outlet channel must convey are 
not available and have been inferred from upstream discharge observations and lagoon water levels 
during closure events.  The anticipated outlet channel conveyance rates average 50 ft3/s and range 
between 45-85 ft3/s.  If actual flow rates are less due to losses elsewhere (e.g. berm seepage), the 
outlet channel will be less likely to scour.  For example, the sensitivity analysis scenario with 
reduced flow rates between 25-45 ft3/s exhibited conditions less likely to scour (Section 6.3).  
Channel armoring is the process by which the smaller sand particles are eroded, leaving behind 
larger particles that have a higher critical shear stress for erosion.  Because of the uniformity of 
particle sizes observed on the beach berm (EDS, 2009a), armoring is thought to be unlikely within 
the range of target elevations for the outlet channel.  Larger particles have been observed in the 
channel, but only when its elevation is lower and within the tidal regime.  
 
The wide/short approach will be to construct the channel in the same general location and alignment 
as the preexisting channel (i.e., the location just prior to closure).  When pursuing this approach, 
excavation will simply widen and connect the channel in place.  As the channel migrates during the 
management season, the location of new excavation may follow this migration.   
 
7.3.2 Narrow and long channel alignment 
The narrow/long approach to channel design assumes that wave-induced closure (Section 4.2) is the 
controlling failure mode to avoid in selecting the channel’s configuration.  By excavating a longer 
channel that stretches to the northwest, the channel’s mouth can be situated in an area that may be 
exposed to less wave energy.  Because of its aspect, the area to the north is more sheltered from 
waves originating from the north.  When large waves originate from the south, the channel will be 
oriented perpendicular to the incident wave direction, which may enhance the channel’s capacity to 
transport sand that is washed into the channel’s mouth by waves (Attachment D).  Observations of 
lateral mouth migration in both directions (Behrens et al. 2009) suggest that waves from both north 
and south directions play a role in mouth dynamics.  Additionally, the narrow/long alignment 
provides flexibility to locate the channel mouth at a location with a flatter beach face slope, which 
may reduce net scour (Attachment D).  The narrow/long approach is supported by observations of 
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outlet channels that form at some other California river mouths (Attachment D).  However, many of 
these other river mouths drain smaller watersheds that have lower flow rates into the lagoon, and 
therefore are less likely to breach.  Also, these lagoons may not be constrained by the risk of 
flooding to adjacent property.  Without a flood risk, lagoon water levels can rise higher and possibly 
drive more seepage through the beach berm rather than through the outlet channel.  Finally, a longer 
channel will reduce the average bed slope, which is hypothesized to reduce scour.  However, as 
discussed for the wide/short channel, it is the total energy slope (the combination of bed slope and 
water surface slope), which drives flow through the channel.  Hydraulic analysis indicates that even 
if there is no slope to the outlet channel (i.e. it is flat), the water level in the lagoon will increase to 
create the water surface slope required to maintain the outlet channel’s discharge.  For the 
anticipated discharge, the corresponding bed shear stress is predicted to cause scour (Section 6.2.3). 
 
The narrow/long approach will angle the channel to the northwest with an approximate aspect of 30-
40 degrees with respect to the beach.  This angled alignment tests possible advantages of site 
features such as areas of reduced wave energy and rocks imbedded in the beach.    
 
7.4 TARGET CHANNEL DIMENSIONS 
 
Prior to excavation the proposed outlet channel will be designed by Agency survey staff using 
computer-aided design (CAD) software.  This design will then be used either to manually stake 
target channel dimensions or to automatically guide the excavation equipment via a GPS-based 
equipment controls.  This operation protocol will ensure that the channel is excavated to the intended 
design.  
 
7.4.1 Excavation Volume 
The quantity of sand moved will depend on antecedent beach topography.  To stay consistent with 
current permits, the excavated volume will not exceed 2,000 yd3.  Once either the wide/short or 
narrow/long planform alignment is selected, the limit on excavation volume will largely set channel 
dimensions.  If a wide channel alignment is selected, the channel length will be limited so the total 
excavated volume remains below the limit.  Similarly, if a long channel alignment is selected, the 
channel width will be limited so the total excavated volume remains below the limit.   The actual 
dimensions at the time of implementation will depend on the beach berm topography at the time of 
implementation.  Monthly surveys of the outlet channel, supplemented by spot checks at the time of 
management actions, will provide necessary information about beach berm topography. 
 
Any sand excavated from the channel will be placed on the adjacent beach and graded to depths of 
approximately 1-2 ft higher than the existing grade.  The placed sand will be distributed in such a 
way as to minimize changes to beach topography.  If the time available for excavation is limited by 
uncontrollable factors such as tides, waves, seal use, or days when operations are forbidden, sand 
placed on the north side of the channel may be left in piles up to 3 ft high and not blended into the 
existing beach topography.  The piles may need to remain un-graded on the north side because 
equipment access to this side is more difficult and may slow down operations.  Once the outlet 
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channel is in place, the north side is also less accessible, reducing the impact of any remaining sand 
piles on public use. 
 
7.4.2 Bed Elevation 
The bed will be excavated 0.5 to 1 foot below the lagoon water level along its entire length, to 
achieve target channel depths (discussed below) upon initiation of flow.  Channel bed elevations are 
expected to be in the range of 3 to 7 ft NGVD, with corresponding lagoon water levels of 4 to 8 ft, 
using a typical flow depth of one foot.  At the start of the management season, lagoon water levels 
and the channel bed may be on the lower of this elevation range, since the system will have recently 
transitioned from intertidal to closed and the beach berm may not yet have built up.  As the 
management season progresses, sand is expected to move onto the beach berm, raising the viable 
bed elevation for the outlet channel.  As the beach berm builds higher, it will support higher lagoon 
water levels while maintaining channel depth within the target range.  The upper end of the bed 
elevation is governed by the flood stage elevation (9 ft NGVD) minus the anticipated water depth 
and a factor of safety to buffer against flooding.  Frequent maintenance will likely be required early 
in the management season to maintain an open outlet channel as the beach berm elevation builds.  
Eventually, the outlet channel may be above the typical wave runup elevation, the elevation at which 
waves may induce channel closure, and close less frequently.   
 
The bed elevation is a key determinant of lagoon water levels and influences the stability of the 
outlet channel. Higher bed elevations have the advantage of better meeting the BO’s performance 
criteria of higher lagoon water levels.  Higher lagoon water levels would increase seepage through 
the beach berm, potentially reducing conveyance requirements and the possibility of scour in the 
outlet channel.  A higher outlet channel is also less likely to be closed by waves.  On the other hand, 
lower bed elevations reduce the potential energy which may cause outlet channel scour, provide a 
greater buffer before flood stage, and may reduce the release of oxygen-depleting organic matter 
from inundated upstream marshes. Developing a better feel the optimal bed elevation is one 
objective of the adaptive management plan. 
 
The Phase 1 performance criteria are to develop an outlet channel that supports a stable, perched 
lagoon with water surface elevations at approximately 7 ft NGVD for several months (Section 3.1).  
Stable conditions imply that river inflow into the lagoon would be approximately the same as the 
sum of outflow through the outlet channel and seepage through the beach berm. Stable conditions 
also imply that net sand deposition or erosion does not impair the outlet channel’s function.  
However, this goal may not be achievable in 2014 because additional constraints in place during this 
year call for modified performance criteria.  
 
The bed slope should be nearly flat within the outlet channel to minimize the likelihood of scouring 
the bed.  This may be difficult to maintain.  In particular, incision within the “flat” channel bottom 
may occur.  
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7.4.3 Depth 
The target range of water depths, 0.5-2 ft, is constrained on the upper end by the maximum depth at 
which the channel is likely to be stable (not scour).  Larger depths would be associated with a 
narrower channel.  The lower end of the range is constrained by the width; shallower depths would 
require impractically large channel widths to provide sufficient cross-sectional area to convey flow.  
Shallower water depths represent a greater factor of safety with regard to preventing bed scour since 
bed friction retards flow speed more strongly for shallower depths.  Prior to implementation the 
predicted rate of water elevation rise within the estuary will need to be considered to determine the 
bed elevation to achieve the flow depths desired at the completion of the channel excavation. 
 
7.4.4 Width 
The width of the channel is estimated to vary within 25-100 ft for consistency with the existing 
management permits.  For the wide/short configuration, the channel bottom would be excavated to a 
width of 100 ft, the permitted maximum, to reduce the potential for scour.  For the narrow/long 
configuration, the channel bottom width will be approximately 30 ft to achieve the desired channel 
length and slope while still staying within the 2,000 yd3 excavation volume limit.   
 
7.4.5 Length  
The channel length is estimated to vary within 100-800 ft, consistent with historic channel lengths 
observed within the management period (Behrens, 2008).  Length will be a function of the channel’s 
planform alignment while also balancing with other channel dimensions in order to keep excavation 
volumes less than 2,000 yd3.  The wide/short configuration would result in channel lengths between 
100-400 ft while the narrow/long configuration would result in channel lengths approaching the 
maximum of 800 ft. 
 
7.5 EXCAVATION TIMING RELATIVE TO THE TIDAL CYCLE  
 
Under the proposed management plan, channel modifications will be initiated during low tide so that 
after several hours of work, the channel will be completed near high tide. As per existing practices, a 
temporary barrier will be left between the ocean and lagoon during excavation. When the last 
material is excavated, then the temporary barrier will be removed at or near high tide.  This will 
minimize the difference in water levels between the estuary and ocean, reducing the potential for the 
re-connected channel to scour into a fully tidal inlet.   
 
7.6 EXCAVATION FREQUENCY  
 
Creating and maintaining the outlet channel will probably employ one or two pieces of heavy 
machinery (e.g. excavator or bulldozer) to move sand on the beach.  At the start of the management 
period (late spring or early summer), when configuring the outlet channel for the first time that year, 
conditions may require operating machinery for up to two consecutive days (as allowed under the 
marine mammal incidental harassment permit).  The precise number of excavations would depend 
on uncontrollable variables such as seasonal ocean wave conditions (e.g. wave heights and lengths), 
river inflows, and the success of previous excavations (e.g. the success of selected channel widths 
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and meander patterns) in forming an outlet channel that effectively maintains lagoon water surface 
elevations.  As technical staff and maintenance crews gain more experience with implementing the 
outlet channel and observing its response, maintenance during the remainder of the management 
season is anticipated to be less frequent.   
 
In consideration of the natural beach environment and public access, effort will be made to minimize 
the amount and frequency of mechanical intervention.  Outlet channel management activities cannot 
last for more than two consecutive days.  During the marine mammal pupping season (March 15th to 
June 30th), the duration and frequency of Agency operations is constrained by restrictions on 
incidental harassment.  Seven days must pass between management events.  More details on duration 
and frequency restrictions are provided in Attachment C. 
 
7.7 UNCERTAINTY AND LIMITATIONS 
 
The proposed operations are based on the analyses documented in this report, input from resource 
agency staff, and on our professional judgment. Uncertainties about the actual estuary inflow, berm 
seepage, and outlet channel performance remain.  As described in Section 6.2.2, the two methods for 
estimating estuary inflow, the water balance model and limited discharge measurements, predict 
disparate estuary inflows.  Estuary inflow will fluctuate over the management period and may be 
greater than the modeled inflow.  The seepage through the beach berm is based only on inferred, not 
observed, estimates of hydraulic conductivity.  The outlet channel, particularly its downstream end, 
will be located in a highly dynamic environment that is influenced by changing river flow, tidal 
water levels and waves.  Since the outlet channel will not include any hard structures, all of these 
sources of hydrologic forces can readily alter the channel’s configuration, which may make it 
difficult to achieve and maintain the channel’s successful function.  Modifications of the proposed 
plan in response to actual conditions will be discussed with the resource agency management team 
and documented according to the communication protocol described in Section 9.  Any 
modifications will be consistent with existing permit requirements. 
 
Adaptive management once the channel is implemented will further enhance management practice.  
Actual feasibility with regards to the full range of dynamic conditions has not been determined.  
Risks associated with outlet channel failure have not been quantified.  In addition to the channel’s 
performance criteria, there are also water quality and ecological performance criteria for the perched 
lagoon.  These additional criteria have not been evaluated as part of the outlet channel management 
plan. 
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8. MONITORING AND ADAPTIVE MANAGEMENT 
 
Monitoring of the outlet channel should be implemented to facilitate an understanding of the 
channel’s behavior and guide adaptive changes to this initial management plan.  Adaptive 
management changes may be made over the course of the management season, in response to natural 
processes, outlet channel conditions, and/or outlet channel response.  In addition, a more 
comprehensive review at the end of the management season will employ the monitoring data to 
recommend management revisions for the following year.   
 
Because relatively few closure events occur per year and each one experiences different river and 
ocean conditions, a comprehensive monitoring plan is recommended to support adaptive 
management.  The monitoring would quantify changes in the beach and channel elevation, lengths, 
and widths, as well as flow velocities and observations of the bed structure (to identify bed forms 
and depth-dependent grain size distribution indicative of armoring) in the channel.  If feasible, the 
required monthly beach topography surveys should be scheduled just in advance of potential closure 
situations (neap tides, low discharge, and/or large wave events).  Staff safety, staff availability, 
pinniped constraints, and/or rapidly changing physical conditions may preclude optimal scheduling 
of beach topographic surveys.  Because monitoring requires human presence on beach, potentially 
disturbing the seal population, the monitoring frequency represents a balance between management 
of the outlet channel and minimizing disruption of wildlife. 
 
A list of recommended monitoring tasks for 2014 is provided below in Table 5.   
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Table 5  Monitoring tasks associated with outlet channel management 
Task Description Field Activities Frequency 

Recommended 
Operations log Record of outlet channel 

management actions and 
ambient conditions.   

Operations staff to generate 
written record of operations 
(excavation method, extent, 
and location) and ambient 
conditions (weather, ocean 
state, estuary water level) 

Daily to 
monthly 

(Depends on 
operational 

activity) 

Outlet channel location and 
state 

An automated video or still 
camera station to capture the 
outlet channel’s location and 
state. 

Field staff to install and 
service a camera, power 
supply, and possibly 
communication system on 
hillside adjacent to estuary.  

Hourly  
imaging 

(automated); 
Weekly 

servicing 
Outlet channel discharge 
measurements 

Collected within the outlet 
channel to verify the 
channel's conveyance.  

Field staff to complete cross 
sectional flow velocity 
surveys using flow meter 
attached to a wading rod with 
electronic data logger. 

Monthly 

Outlet channel bed structure Observe the bed for bed 
forms and depth-dependent 
grain size distribution 
indicative of armoring. 
Sediment sampler used. 

Field staff to collect sediment 
sample from the surface of the 
channel bed. 

Monthly 

Outlet channel topography Collect outlet channel 
elevation and width 

Field staff to survey outlet 
channel features using a total 
station and prism mounted on 
a survey rod. 

Monthly 

Beach topography Collect beach elevation Field staff operating rod and 
staff on beach. 

Monthly 

Estuary flow dynamics  Integrate cross sectional 
velocity data in estuary at 
various locations from mouth 
to Duncans Mills. 

A boat with field staff, 
collecting cross sectional data 
from mouth to Duncans Mills. 

Weekly 
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9. COMMUNICATION PROTOCOL 
 
A communication protocol will provide guidance between the Agency and identified points of 
contact representing key resource management groups in the estuary for the implementation of the 
Outlet Channel Management Plan during the management period (May 15 – October 15).  Primary 
and alternative points of contact have been identified for each of the key resource management 
groups.  These parties, which together are hereafter referred to as the “Team”, include:  Sonoma 
County Water Agency, NOAA National Marine Fisheries Service, California Department of Fish 
and Wildlife, and California State Parks.  A list of contacts for these groups is shown in Table 6. 
 
Table 6  Russian River Estuary Management Team 
Contact Level Organization Phone 

Number 
E-mail 

Jessica Martini 
Lamb  

Primary Sonoma County 
Water Agency 

707-547-1903 (w) 
707-322-8177 (m) 

jessica.martini.lamb@scwa.ca.gov  

Chris Delaney Secondary Sonoma County 
Water Agency 

707-547-1946 (w) 
707-975-5606 (m) 

cdelaney@scwa.ca.gov  

Gary Tourady Primary Agency Operator 
Sonoma County 
Water Agency 

707-547-1065 (w) 
707-975-6285 (m) 

garywt@scwa.ca.gov 

Jon Niehaus Secondary Agency Operator 
Sonoma County 
Water Agency 

707-521-1845 (w) 
707-975-3999 (m) 

jon@scwa.ca.gov 

Robert Coey Primary National Marine 
Fisheries Service 

707-575-6090 
(w) 

Bob.Coey@noaa.gov 

John McKeon Secondary National Marine 
Fisheries Service 

707-575-6069 
(w) 

john.mckeon@noaa.gov 

Rick Rogers Secondary National Marine 
Fisheries Service 

707-578-8552 
(w) 

rick.rogers@noaa.gov 

Adam McKannay Primary CA Dept. of Fish 
and Wildlife 

707-944-5534 
(w) 

amckannay@dfg.ca.gov 

Eric Larson Secondary CA Dept. of Fish 
and Wildlife 

707-944-5528 
(w) 

elarson@dfg.ca.gov 

Brendan O'Neil Primary California State 
Parks 

707-865-3129 
(w) 

BONEIL@parks.ca.gov 

Damien Jones Secondary California State 
Parks 

707-875-3907 
(w) 

dajone@parks.ca.gov 

  

mailto:garywt@scwa.ca.gov�
mailto:elarson@dfg.ca.gov�
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9.1 IMPLEMENTATION OF OUTLET CHANNEL MANAGEMENT ACTIVITIES 
 
A minimum of 24 hours of notice shall be provided to the Team by the Agency in advance of the 
excavation and maintenance of the outlet channel.  Notice shall be submitted by e-mail (see 
Attachment B.1 for sample) with a general description of the proposed action to be pursued and will 
typically include: 

• Proposed date and time of implementation; 
• Design schematic of proposed channel which shall include: 

• Approximate antecedent beach berm height and width; 
• Proposed location and alignment of outlet channel; 
• Approximate outlet channel dimensions including bed elevation, channel depth, 

width, length, slope and aspect with respect to beach face   
• Predicted estuary water surface elevation at the time of implementation; 

• Current river discharge at USGS Guerneville gage (website: 
http://waterdata.usgs.gov/nwis/uv?cb_00060=on&cb_00065=on&format=gif_stats&period=
21&site_no=11467000) 

• Predicted 24 hour precipitation as estimated by the NOAA National Weather Service for 
Bodega Bay (website: 
http://forecast.weather.gov/MapClick.php?CityName=Bodega+Bay&state=CA&site=MTR
&textField1=38.3333&textField2=-123.047&e=0&FcstType=graphical; 

• Predicted deep water swell height, period, and direction at San Francisco as estimated by 
CDIP (website: 
http://cdip.ucsd.edu/?nav=recent&sub=forecast&units=metric&tz=UTC&pub=public)  

• For maintenance actions a general description of maintenance to be performed;  
• Presence of seal pups; and 
• Equipment to be used for implementation. 

 
Team members shall provide any comments or suggestions to the approach in writing within 12 
hours of the proposed implementation time.  If Agency does not receive any comments before this 
time it is assumed that there are no comments to the proposed action.  Comments and 
recommendations will be recorded for consideration on that management action or future 
management actions, and the Agency will do its best to respond to comments prior to 
implementation. 
 
9.2 COMPLETION OF OUTLET CHANNEL MANAGEMENT ACTIVITIES 
 
Within 36 hours of completion of outlet channel excavation or maintenance activities the Agency 
shall provide the Team a summary of work performed.  This summary will be submitted by e-mail 
and will typically include: 

• Date, time and period of implementation; 
• Estuary water surface elevation at the time of completion; 
• River discharge at USGS Guerneville gage at time of completion 
• Deep water swell at CDIP Pt. Reyes buoy at time of completion 
• Approximate location of the centerline of the channel mouth in distance along beach berm 

north of the jetty; 

http://forecast.weather.gov/MapClick.php?CityName=Bodega+Bay&state=CA&site=MTR&textField1=38.3333&textField2=-123.047&e=0&FcstType=graphical�
http://forecast.weather.gov/MapClick.php?CityName=Bodega+Bay&state=CA&site=MTR&textField1=38.3333&textField2=-123.047&e=0&FcstType=graphical�
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• Approximate orientation of channel along the beach berm; 
• Approximate dimensions and orientation of the excavated channel; 
• Approximate water depth in the excavated channel; 
• For maintenance actions, a general description of maintenance performed; 
• Equipment used during implementation; 
• Presence of seal pups; and 
• Photos documenting work completed. 

 
9.3 OVERRIDING CONDITIONS 
 
Certain conditions such as declines in water quality or imminent flooding to properties and structures 
in the estuary could drastically change the course of management outlined in this plan and may force 
the Agency to breach the estuary.  The Agency shall stay in close contact with the Team on the 
development of any conditions which could affect the overall course of management.  However, 
rapidly changing conditions may limit the notification lead time given to the Team in advance of 
management actions to alleviate flooding or water quality concerns. 
 
9.3.1 Flooding 
 
Based on past management experience in the estuary, the Agency has found that if the estuary is in a 
closed condition, medium to large storm events can produce very rapid rises in estuary water levels.  
These storm events are frequently accompanied by large ocean swells which can close the estuary if 
outflows through the channel are not high enough to counteract the wave forces produced from the 
large swells.  Management to avoid flooding is complicated by safety concerns; the Agency is 
unable to operate equipment required for channel management activities if ocean swells are too 
large.  In the past the Agency has typically breached the estuary in anticipation of a large storm in 
order to prevent flooding. 
 
The high water surface elevations pursued under this plan will diminish the storage capacity of the 
estuary to handle high inflows.  Also, based on past management experience, the Agency believes 
that the outlet channel as described in this plan will be especially susceptible to closure from large 
swell events.  In an effort to avoid flooding of properties in the estuary during the outlet channel 
management period, the Agency will consult with the Team regarding the possibility of breaching 
the estuary in anticipation of a large storm event. 
 
9.3.2 Decline in Water Quality 
 
Declines in water quality could have impacts to salmonids rearing in the estuary, other species which 
reside in the estuary and the public.  Potential water quality concerns include, but are not limited to: 

• Dissolved oxygen conditions becoming dangerously low to fish and other species; 
• Elevated salinity levels in domestic water wells; and 
• Elevated bacterial levels. 
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The Agency will stay in contact with the Team regarding water quality conditions during the 
management period.  Should conditions get to the point that they are potentially dangerous to 
salmonids, other species, or the public, the Agency shall consult with the Team on potentially 
changing the course of management.  In cases of high bacterial levels, the Agency will additionally 
consult with North Coast Regional Water Quality Control Board and the Sonoma County 
Department of Public Health on potential management actions. 
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Russian River Estuary Outlet Channel Management Plan

figure 1

Russian River Estuary Site Location

PWA Ref# - 1958.02

G:\1958.01_Russian_River\Projects

±
Source: Sonoma County Orthophotography (April-May, 2000)
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Russian River Outlet Channel Management Plan

Total Water Level Exceedance, May-Oct

Source: D. Behrens (unpublished).  Wave data from CDIP 
Point Reyes buoy. 
Note: Total water level calculated as sum of daily higher high 
tide and wave runup elevation. Wave runup calculated from 
Stockdon et al (2006) using estimated de-shoaled deepwater 
equivalent wave heights. 

PWA Ref# 1958.01 
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ATTACHMENT A: SUPPORTING WORKSHEETS FOR CHANNEL CONFIGURATION 
ANALYSIS 

Worksheets

A-1. Critical shear stress for incipient motion of sane particles 
A-2. Manning’s n 
A-3. Evaporation 
A-4. Berm seepage 
A-5. Mouth closure 
A-6. Russian River discharge 
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A�2.�Manning's�n�worksheet�

1958.01�Russian�River�Estuary�Outlet�Channel
J.�Vandever�(PWA)
4/1/2009

d50 1 mm 0.003281 ft

D 0.84 ft
Rh 0.83 ft
S 0.00008 ft/ft

Equation n Notes
Strickler�(1923)* 0.018 *valid�d�range�unknown
Limerinos�(1970)* 0.021
Bray�(1979)* 0.017
Bruschin�(1985)* 0.018
Julien�(2002)* 0.024
USGS�(WSP2339) 0.026 for�0.2<d<1.0�mm

Average 0.021
Average�w/o�USGS 0.020

J:\1958.01RREAMPOutletChannel\Task�4�Prelim�geometry\Prelim�design�calcs\1958.01_Critical_Shear_Stress.xls

USGS Polynomial�fit�to�USGS�data�(d=2.0�mm�not�included):
d�(mm) n

0.2 0.012
0.3 0.017
0.4 0.020
0.5 0.022
0.6 0.023
0.8 0.025
1.0 0.026
2.0 0.035

y�=��0.091x4 +�0.2616x3 � 0.2853x2 +�0.1491x��
0.0084

0.010

0.012

0.014

0.016

0.018

0.020

0.022

0.024

0.026

0.028

0 0.5 1 1.5

M
an

ni
ng

's
�n

d�(mm)

J:\1958.01RREAMPOutletChannel\Task�4�Prelim�geometry\Prelim�design�calcs\1958.01_Critical_Shear_Stress.xls



A�3.�Evaporation�Worksheet

1958.01�Russian�River�Estuary�Outlet�Canal
J.�Vandever�(PWA)
15�Apr�09

CIMIS�Reference�Evapotranspiration�(Eto)�Zones
http://www.cimis.water.ca.gov/cimis/images/etomap.jpg

Russian�River�Estuary�is�located�on�California�coast�in�Zone�1�
(Coastal�plains�and�heavy�fog.�Lowest�Eto�in�California,�characterized�by�dense�fog)

in/month days in/day mm/day cfs
Jan 0.93 31 0.03 0.76 0.6
Feb 1.40 28 0.05 1.27 1.1
Mar 2.48 31 0.08 2.03 1.7
Apr 3.30 30 0.11 2.79 2.3
May 4.03 31 0.13 3.30 2.7
Jun 4.50 30 0.15 3.81 3.2
Jul 4.65 31 0.15 3.81 3.2

Aug 4.03 31 0.13 3.30 2.7
Sep 3.30 30 0.11 2.79 2.3

J:\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\Data\Evaporation\1958.01_RRE_Evaporation_Worksheet.xls

Sep 3.30 30 0.11 2.79 2.3
Oct 2.48 31 0.08 2.03 1.7
Nov 1.20 30 0.04 1.02 0.8
Dec 0.62 31 0.02 0.51 0.4

RRE�Surface�Area 500 acres
21,780,000�� sq�ft

J:\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\Data\Evaporation\1958.01_RRE_Evaporation_Worksheet.xls
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Attachment B.  Hypothetical Implementation Scenario 
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The following hypothetical implementation scenario is presented to demonstrate how the outlet 
channel management plan may be implemented.  The scenario is based on actual beach berm and 
ocean conditions observed at the estuary from June 30 to July 6, 2009. 

This scenario is purely hypothetical and demonstrates how the adaptive management plan may be 
implemented based on historical conditions observed in 2009.  Actual implementation of the plan 
may vary in terms of channel geometry, channel location and time required for implementation.  
The beach environment at the project site is highly dynamic so actual implementation of the plan 
will be evaluated on a case-by-case basis. 

Wednesday, June 30th

Agency personnel have been tracking riverine and ocean conditions on a daily basis during the 
outlet channel management period.  Several days ago, they identified a forecasted ocean swell 
event with the potential to close the estuary.  When it arrives, this medium-sized (2-4 ft.) ocean 
swell, angled from the southwest, pushes sand into the tidal inlet cutting flow from the estuary to 
the ocean.  Stage in the estuary at the time of closure is approximately 3.5 ft NGVD.  Based on 
river discharge and the time of year, Agency personnel estimate that the estuary water level’s rate 
of rise will be 0.5 ft/day.   

Thursday, July 1st

Agency personnel visit the site to assess sandbar conditions.  The outlet at the time of closure is 
just south of Haystack Rock, approximately 550 ft northwest of the jetty, with an alignment 
roughly perpendicular to the beach face.  The preexisting channel slope is steep and would, 
therefore, be susceptible to scour and wave run-up. Agency decides that this is not the preferable 
alignment for the outlet channel.  In effort to create a channel which has shallower gradient and 
less susceptible to ocean conditions, it is decided that the channel will be more ideally located to 
the north of Haystack Rock angled to the northwest.  Agency staff collects measurements and 
limited survey data (e.g. elevation at low point of the berm) in the area to develop a design for the 
outlet channel. 

[Note:  If closure had occurred during the pupping season (March 15 – June 30), the site 
assessment would have included a survey for the presence of seal pups.] 

Agency staff returns to their offices to develop a plan and design for the implementation of the 
outlet channel.  Changes between the most recent monthly topographic data and current 
conditions are assessed using the time-lapse photography and today’s survey data. If indicated, 
today’s survey data and judgment may be used to revise the topographic data.   

Stage in the estuary is now approximately 4.0 ft. NGVD.  Observations from the Jenner gage are 
used to confirm the previously estimated rate of water surface rise of 0.5 ft/day.  Based on current 
stage and this rate of water surface rise, implementation of the outlet channel is scheduled for 
Monday and Tuesday, July 5th and 6th so that stage in the estuary will be approximately 6.5 ft. 
NGVD after the outlet channel is completed.   
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A design is prepared using the best available topographic data.  The outlet channel will be 
approximately 30 ft wide with 4:1 side slopes, 350 ft long to the mean high tide line, a channel 
bottom elevation at the inlet of approximately 6 ft NGVD, and a channel design flow depth at 
time implementation of approximately 0.5 ft.  Channel will be aligned to the northwest with an 
approximate aspect of 35° with respect to the beach face.  Estimated material to be excavated is 
approximated and confirmed to be less than 1,000 yd3.   

Agency staff prepares e-mail to management team to notify them of intention and schedule to 
construct the outlet channel, provide information regarding current conditions, and provide team 
with a design schematic according to the Communication Protocol procedure documented in 
Section 7.8.1 of the management plan. Please see Attachments B.1 and B.2 for an example of e-
mail transmittal with attached design schematic.  Agency biologists coordinate with Stewards of 
the Coast and Redwoods to schedule volunteers to assist with pre-, day of, and day after outlet 
channel creation pinniped monitoring. 

Friday, July 2nd

Agency staff receives comments from management team on proposed approach.  Time allowing, 
Agency responds, modifies the proposed approach as needed, and decides on the final approach.

Agency staff reviews rate of water surface rise in the lagoon to confirm that flooding is not 
expected before proposed management action.   

Monday and Tuesday, July 5th and 6th

Agency maintenance crews arrive at the Goat Rock State Beach parking lot early in the morning 
to prepare for implementation.  Agency biologist arrives to begin pinniped monitoring at least one 
hour prior to crews and coordinates with maintenance crew leader.  Agency surveyors stake out 
designed channel and make corrections to alignment and channel geometry to account for 
potential changes in beach berm topography since last topographic survey.  Outlet channel 
excavation is carried out according to Section 7.5 of the management plan and according to the 
plan submitted to the management team.  Implementation is also conducted in accordance with 
the Agency’s IHA for harbor seals, northern elephant seals and California sea lions which may be 
present at the site during excavation activities. Photos are taken to document all implementation 
activities, and following completion of the outlet channel Agency staff collects measurements of 
completed channel geometry, flow depth and location.   

Wednesday, July 7th

Agency staff sends e-mail to management team to provide documentation of the completion of 
the outlet channel according to the Communication Protocol procedure documented in Section 
7.8.2 of the management plan.  Please see Attachment B.3 for an example of e-mail transmittal. 

After implementation of the channel, the Agency will monitor performance of the outlet channel 
according to the monitoring program described in Section 7.7 of the management plan. 
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Attachment B.1:  Sample Proposed Outlet Channel Implementation Email  

Date: 7/1/10 

Hello Outlet Channel Management Team - 

The Russian River Estuary closed on 6/30/10.  The Sonoma County Water Agency plans to 
implement an outlet channel beginning at 7 am on July 5th and potentially extending to the 
afternoon of July 6th. Details of the proposed outlet channel are the following: 

� Channel Width: 30 ft. 
� Channel Length: 350 ft. 
� Channel Bottom Elevation: 6 ft NGVD 
� Design Flow Depth: 0.5 ft 
� Location of Channel Inlet Centerline: 970 ft northwest of jetty 
� Channel Alignment Aspect: 35 deg. with respect to beach face 
� Estimated Estuary WSEL at Time of Completion: 6.5 ft 
� Existing Beach Berm Crest Elevation: 10 ft NGVD 
� Existing Beach Berm Width: 300 ft 
� Excavation Equipment: 1 Excavator, 1 Bulldozer 

Attached is a design drawing developed using the most recent topographical survey (6/30/10).  
Due to the highly dynamic nature of conditions at the site, actual topography at the time of 
implementation may vary.  Implementation of the channel may differ from design in order to 
account for changed topography.  

Current and predicted conditions at the site are the following: 

� River and Estuary: 
� Russian River near Guerneville Flow (USGS 11467000): 120 cfs  
� Predicted 72 hour precipitation: 0 in. 

� Ocean: 
� Approximate rate of estuary water surface rise: 0.5 ft/day 
� Current Swell Height and Direction:  5.8 ft @ 10 sec. @ 320 deg. 
� 7/5/10 Predicted Mean Swell Height and Direction: 2.5 ft @ 15 sec. @ 200 deg. 

No seal pups were observed on the beach. 

For updates on conditions please visit the following URL: 

http://www.bml.ucdavis.edu/boon/russianriver

If you have any comments to the proposed implementation plan please provide comments no 
later than 7/2/10, 5 pm. Should you have any questions or concerns please contact me or Jessica 
Martini-Lamb at jessicam@scwa.ca.gov, 707-547-1903 (office), 707-322-8177 (mobile).  

Sincerely, 

Chris Delaney, P.E. 
Agency Engineer 
Sonoma County Water Agency 
707-547-1946 (office) 
707-975-5606 (mobile) 
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Attachment B.2:  Sample Proposed Outlet Channel Design Schematic 
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Attachment B.3:  Sample Proposed Outlet Channel Implementation Email  

Date: 7/8/10 

Hello Outlet Channel Management Team - 

The Russian River Estuary closed on 6/30/10.  The Sonoma County Water Agency implemented 
an outlet channel beginning at 7 am on July 5th and extending to the afternoon of July 6th. Details 
of the implemented outlet channel are the following: 

� Channel Width: 30 ft. 
� Channel Length: 350 ft. 
� Channel Bottom Elevation: 6 ft NGVD 
� Flow Depth: 0.7 ft 
� Location of Channel Inlet Centerline: 970 ft northwest of jetty 
� Channel Alignment Aspect: 35 deg. with respect to beach face 
� Estuary WSEL at Time of Completion: 6.7 ft 
� Existing Beach Berm Crest Elevation: 10.2 ft NGVD 
� Existing Beach Berm Width: 300 ft 
� Excavation Equipment: 1 Excavator, 1 Bulldozer 

Attached are photographs of the beach before, during, and after the outlet channel 
implementation.  

Current and predicted conditions at the site are the following: 

� River and Estuary: 
� Russian River near Guerneville Flow (USGS 11467000): 115 cfs  
� Predicted 72 hour precipitation: 0 in. 

� Ocean: 
� Current Swell Height and Direction:  2.7 ft @ 14 sec. @ 200 deg. 
� 7/10/10 Predicted Mean Swell Height and Direction: 2.4 ft @ 12 sec. @ 200 deg. 

No seal pups were observed on the beach. 

For updates on conditions please visit the following URL: 

http://www.bml.ucdavis.edu/boon/russianriver

If you have any comments on the implemented channel, please provide comments no later than 
7/12/10, 5 pm. Should you have any questions or concerns please contact me or Jessica Martini-
Lamb at jessicam@scwa.ca.gov, 707-547-1903 (office), 707-322-8177 (mobile).  

Sincerely, 

Chris Delaney, P.E. 
Agency Engineer 
Sonoma County Water Agency 
707-547-1946 (office) 
707-975-5606 (mobile) 



Attachment C.  Summary of Land Use Permits (Revised May 15, 2014) 

List of Valid Permits and Agreements for the Russian River Estuary Management Project 
Agency Permit No. Expiration

California Department of Fish and 
Wildlife

Lake and Streambed Alteration 
Agreement (1600-2010-0380-
R3)

December 31, 2015

California Regional Water Quality 
Control Board, North Coast Region

Section 401 Water Certification 
(1B10122WNSO)

May 14, 2019

California Coastal Commission Coastal Development Permit 2-
12-004

August 15, 2016

California State Lands Commission General Lease, Public Agency 
Use (PRC 7918.9)

May 15, 2015

California Department of Parks and 
Recreation

Temporary Use Permit December 31, 2014

California Department of Parks and 
Recreation

Collections Permit February 26, 2015

US Army Corps of Engineers, San 
Francisco District

Section 404 & Section 10, 
Individual Permit (2004- 
285610N)

December 31, 2023

US Department of Commerce, 
National Oceanic and Atmospheric 
Administration, National Marine 
Fisheries Service

Incidental Harassment 
Authorization 

April 20, 2015

C-1 
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t. 
(e

) A
 w

at
er

 le
ve

l m
an

ag
em

en
t e

ve
nt

 m
ay

 n
ot

 o
cc

ur
 fo

r m
or

e 
th

an
 tw

o 
co

ns
ec

ut
iv

e 
da

ys
 u

nl
es

s 
flo

od
in

g 
th

re
at

s c
an

no
t b

e 
co

nt
ro

lle
d.

(f
) E

qu
ip

m
en

t s
ha

ll 
be

 d
riv

en
 sl

ow
ly

 o
n 

th
e 

be
ac

h 
an

d 
ca

re
 w

ill
 b

e 
ta

ke
n 

to
 m

in
im

iz
e 

th
e 

nu
m

be
r o

f 
sh

ut
-d

ow
ns

 a
nd

 st
ar

t-u
ps

 w
he

n 
th

e 
eq

ui
pm

en
t i

s o
n 

th
e 

be
ac

h.
 

(g
) A

ll 
w

or
k 

sh
al

l b
e 

co
m

pl
et

ed
 a

s e
ffi

ci
en

tly
 a

s p
os

si
bl

e,
w

ith
 th

e 
sm

al
le

st 
am

ou
nt

 o
f h

ea
vy

 
eq

ui
pm

en
t p

os
si

bl
e,

 to
 m

in
im

iz
e 

di
st

ur
ba

nc
e 

of
 se

al
s a

t t
he

 h
au

l-o
ut

. 
(h

) B
oa

ts
 o

pe
ra

tin
g 

ne
ar

 ri
ve

r h
au

l-o
ut

s d
ur

in
g 

m
on

ito
rin

g 
sh

al
l b

e 
ke

pt
 w

ith
in

 p
os

te
d 

sp
ee

d 
lim

its
 

an
d 

dr
iv

en
 a

s f
ar

 fr
om

 th
e 

ha
ul

-o
ut

s a
s s

af
el

y 
po

ss
ib

le
 to

 m
in

im
iz

e 
flu

sh
in

g 
se

al
s. 

In
 a

dd
iti

on
,

SC
W

A
 sh

al
l i

m
pl

em
en

t t
he

 fo
llo

w
in

g 
m

iti
ga

tio
n 

m
ea

su
re

s d
ur

in
g 

pu
pp

in
g 

se
as

on
 (M

ar
ch

 1
5-

Ju
ne

 
30

): 
(i)

 S
C

W
A

 sh
al

l m
ai

nt
ai

n 
a 

on
e 

w
ee

k 
no

-w
or

k 
pe

rio
d 

be
tw

ee
n 

w
at

er
 le

ve
l m

an
ag

em
en

t e
ve

nt
s 

(u
nl

es
s f

lo
od

in
g 

is
 a

n 
im

m
ed

ia
te

 th
re

at
) t

o 
al

lo
w

 fo
r a

n 
ad

eq
ua

te
 d

is
tu

rb
an

ce
 re

co
ve

ry
 p

er
io

d.
 

D
ur

in
g 

th
e 

no
-w

or
k 

pe
rio

d,
 e

qu
ip

m
en

t m
us

t b
e 

re
m

ov
ed

 fr
om

 th
e 

be
ac

h.
 

G
) I

f a
 p

up
 le

ss
 th

an
 o

ne
 w

ee
k 

ol
d 

is
 o

n 
th

e 
be

ac
h 

w
he

re
 h

ea
vy

 m
ac

hi
ne

ry
 w

ill
 b

e 
us

ed
 o

r o
n 

th
e 

pa
th

 u
se

d 
to

 a
cc

es
s t

he
 w

or
k 

lo
ca

tio
n,

 th
e 

m
an

ag
em

en
t a

ct
io

n 
sh

al
l b

e 
de

la
ye

d 
un

til
 th

e 
pu

p 
ha

s l
ef

t 
th

e 
si

te
 o

r t
he

 la
te

st
 d

ay
 p

os
si

bl
e 

to
 p

re
ve

nt
 fl

oo
di

ng
 w

hi
le

 st
ill

 m
ai

nt
ai

ni
ng

 su
ita

bl
e 

fis
h 

re
ar

in
g 

ha
bi

ta
t. 

In
 th

e 
ev

en
t t

ha
t a

 p
up

 re
m

ai
ns

 p
re

se
nt

 o
n 

th
e 

be
ac

h 
in

 th
e 

pr
es

en
ce

 o
f f

lo
od

 ri
sk

, S
C

W
A

 
sh

al
l c

on
su

lt 
w

ith
 N

M
FS

 a
nd

 C
D

FG
 to

 d
et

er
m

in
e 

th
e 

ap
pr

op
ria

te
 c

ou
rs

e 
of

 a
ct

io
n.

 S
C

W
A

 sh
al

l 
co

or
di

na
te

 w
ith

 th
e 

lo
ca

lly
 e

st
ab

lis
he

d 
se

al
 m

on
ito

rin
g 

pr
og

ra
m

 (S
te

w
ar

ds
 o

f t
he

 C
oa

st
 a

nd
 

R
ed

w
oo

ds
) t

o 
de

te
rm

in
e 

if 
pu

ps
 le

ss
 th

an
 o

ne
 w

ee
k 

ol
d 

ar
e 

on
 th

e 
be

ac
h 

pr
io

r t
o 

a
br

ea
ch

in
g 

ev
en

t.
(k

) P
hy

si
ca

l a
nd

 b
io

lo
gi

ca
l m

on
ito

rin
g 

sh
al

l n
ot

 b
e 

co
nd

uc
te

d 
if 

a 
pu

p 
le

ss
 th

an
 o

ne
 w

ee
k 

ol
d 

is
 

pr
es

en
t a

t t
he

 m
on

ito
rin

g 
si

te
 o

r o
n 

a 
pa

th
 to

 th
e 

si
te

. 
(1

) N
o 

je
tty

 st
ud

y 
ac

tiv
iti

es
 sh

al
l o

cc
ur

 in
 th

e 
vi

ci
ni

ty
 o

f t
he

 h
ar

bo
r s

ea
l h

au
l-o

ut
 d

ur
in

g 
th

e 
pu

pp
in

g 
se

as
on

.
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So
no

m
a 

C
ou

nt
y 

W
at

er
 A

ge
nc

y 
Su

m
m

ar
y 

of
 S

pe
ci

al
 C

on
di

tio
ns

 o
f P

er
m

its
 fo

r 
R

us
si

an
 R

iv
er

 E
st

ua
ry

 M
an

ag
em

en
t A

ct
iv

iti
es

A
ge

nc
y 

/ P
er

m
it 

/ 
E

xp
ir

at
io

n
Sp

ec
ia

l C
on

di
tio

ns
R

ep
or

t D
ue

 
D

at
e

5.
M

on
ito

rin
g

Th
e 

ho
ld

er
 o

f t
hi

s I
H

A
 is

 re
qu

ire
d 

to
 c

on
du

ct
ba

se
lin

e 
m

on
ito

rin
g 

an
d 

sh
al

l c
on

du
ct

 a
dd

iti
on

al
 m

on
ito

rin
g 

as
 

re
qu

ire
d 

du
rin

g 
es

tu
ar

y 
m

an
ag

em
en

t a
ct

iv
iti

es
. M

on
ito

rin
g 

an
d 

re
po

rti
ng

 sh
al

l b
e 

co
nd

uc
te

d 
in

 a
cc

or
da

nc
e 

w
ith

 th
e 

ap
pr

ov
ed

 P
in

ni
pe

d 
M

on
ito

rin
g 

Pl
an

.  
(a

) B
as

el
in

e 
m

on
ito

rin
g 

sh
al

l b
e 

co
nd

uc
te

d 
tw

ic
e-

m
on

th
ly

 fo
r t

he
 te

rm
 o

f t
he

 IH
A

. T
he

se
 c

en
su

se
s s

ha
ll 

be
gi

n 
at

 d
aw

n 
an

d 
co

nt
in

ue
 fo

r e
ig

ht
 h

ou
rs

, w
ea

th
er

 p
er

m
itt

in
g;

 th
e 

ce
ns

us
 d

ay
s s

ha
ll 

be
 c

ho
se

n 
to

 
en

su
re

 th
at

 m
on

ito
rin

g 
en

co
m

pa
ss

es
 a

 lo
w

 a
nd

 h
ig

h 
tid

e 
ea

ch
 in

 th
e 

m
or

ni
ng

 a
nd

 a
fte

rn
oo

n.
 A

ll 
se

al
s 

ha
ul

ed
 o

ut
 o

n 
th

e 
be

ac
h 

sh
al

l b
e 

co
un

te
d 

ev
er

y 
30

 m
in

ut
es

 fr
om

 th
e 

ov
er

lo
ok

 o
n 

th
e 

bl
uf

f a
lo

ng
 

H
ig

hw
ay

 1
ad

ja
ce

nt
 to

 th
e 

ha
ul

-o
ut

 u
si

ng
 h

ig
h-

po
w

er
ed

 sp
ot

tin
g 

sc
op

es
. O

bs
er

ve
rs

 sh
al

l i
nd

ic
at

e 
w

he
re

 
gr

ou
ps

 o
f s

ea
ls

 a
re

 h
au

le
d 

ou
t o

n 
th

e 
sa

nd
ba

r a
nd

 p
ro

vi
de

 a
 to

ta
l c

ou
nt

 fo
r e

ac
h 

gr
ou

p.
 If

 p
os

si
bl

e,
ad

ul
ts

 
an

d 
pu

ps
 sh

al
l b

e 
co

un
te

d 
se

pa
ra

te
ly

. 
(b

) I
n 

ad
di

tio
n,

pe
rip

he
ra

l h
au

l-o
ut

s s
ha

ll 
be

 v
is

ite
d 

fo
r 1

0-
rn

in
ut

e 
co

un
ts

 tw
ic

e 
du

rin
g 

ea
ch

 b
as

el
in

e 
m

on
ito

rin
g 

da
y.

 
(c

) D
ur

in
g 

es
tu

ar
y 

m
an

ag
em

en
t e

ve
nt

s, 
m

on
ito

rin
g 

sh
al

l o
cc

ur
 o

n 
al

l d
ay

s t
ha

t a
ct

iv
ity

 is
 o

cc
ur

rin
g 

us
in

g 
th

e 
sa

m
e 

pr
ot

oc
ol

s a
s d

es
cr

ib
ed

 fo
r b

as
el

in
e 

m
on

ito
rin

g,
w

ith
 th

e 
di

ff
er

en
ce

 th
at

 m
on

ito
rin

g 
sh

al
l b

eg
in

 
at

 le
as

t o
ne

 h
ou

r p
rio

r t
o 

th
e 

cr
ew

 a
nd

 e
qu

ip
m

en
t a

cc
es

si
ng

 th
e 

be
ac

h 
w

or
k 

ar
ea

 a
nd

 c
on

tin
ue

 th
ro

ug
h 

th
e 

du
ra

tio
n 

of
 th

e 
ev

en
t,

un
til

 a
t l

ea
st

 o
ne

 h
ou

r a
fte

r t
he

 c
re

w
 a

nd
 e

qu
ip

m
en

t l
ea

ve
 th

e 
be

ac
h.

 In
 

ad
di

tio
n,

 a
 o

ne
-d

ay
 p

re
-e

ve
nt

su
rv

ey
 o

f t
he

 a
re

a 
sh

al
l b

e 
m

ad
e 

w
ith

in
 o

ne
 to

 th
re

e 
da

ys
 o

f t
he

 e
ve

nt
 a

nd
 

a 
on

e-
da

y 
po

st
-e

ve
nt

 su
rv

ey
 sh

al
l b

e 
m

ad
e 

af
te

r t
he

 e
ve

nt
, w

ea
th

er
 p

er
m

itt
in

g.
(d

) M
on

ito
rin

g 
of

 p
er

ip
he

ra
l h

au
l-o

ut
s s

ha
ll 

oc
cu

r c
on

cu
rr

en
tly

 w
ith

 e
ve

nt
 m

on
ito

rin
g,

w
he

n 
po

ss
ib

le
. 

(e
) F

or
 a

ll 
m

on
ito

rin
g,

th
e 

fo
llo

w
in

g 
in

fo
rm

at
io

n 
sh

al
l b

e 
re

co
rd

ed
 in

 3
0-

m
in

ut
e 

in
te

rv
al

s:
i.

Pi
nn

ip
ed

 c
ou

nt
s b

y 
sp

ec
ie

s;
 

ii.
B

eh
av

io
r; 

iii.
Ti

m
e,

 so
ur

ce
 a

nd
 d

ur
at

io
n 

of
 a

ny
 d

is
tu

rb
an

ce
, w

ith
 ta

ke
s i

nc
id

en
ta

l t
o 

SC
W

A
 a

ct
io

ns
 re

co
rd

ed
 

on
ly

 fo
r r

es
po

ns
es

 in
vo

lv
in

g 
m

ov
em

en
t a

w
ay

 fr
om

 th
e 

di
st

ur
ba

nc
e 

or
 re

sp
on

se
s o

f g
re

at
er

 
in

te
ns

ity
 (e

.g
., 

no
t f

or
  a

le
rts

);
iv

.E
st

im
at

ed
 d

is
ta

nc
es

 b
et

w
ee

n 
so

ur
ce

 o
f d

is
tu

rb
an

ce
 a

nd
 p

in
ni

pe
ds

;
v.

 W
ea

th
er

 c
on

di
tio

ns
 (e

.g
., 

te
m

pe
ra

tu
re

, p
er

ce
nt

 c
lo

ud
 c

ov
er

,a
nd

 w
in

d 
sp

ee
d)

; a
nd

vi
. T

id
e 

le
ve

ls
 a

nd
 e

st
ua

ry
 w

at
er

 su
rf

ac
e 

el
ev

at
io

n.
(f)

 A
ll 

m
on

ito
rin

g 
du

rin
g 

pu
pp

in
g 

se
as

on
 sh

al
l i

nc
lu

de
 re

co
rd

s o
f a

ny
 n

eo
na

te
 p

up
 o

bs
er

va
tio

ns
. 

SC
W

A
 sh

al
l c

oo
rd

in
at

e 
w

ith
 th

e 
St

ew
ar

ds
' m

on
ito

rin
g 

pr
og

ra
m

 to
 d

et
er

m
in

e 
if 

pu
ps

 le
ss

 th
an

 o
ne

 
w

ee
k 

ol
d 

ar
e 

on
 th

e 
be

ac
h 

pr
io

r t
o 

a 
w

at
er

 le
ve

l m
an

ag
em

en
t e

ve
nt

.

C
-3

5



So
no

m
a 

C
ou

nt
y 

W
at

er
 A

ge
nc

y 
Su

m
m

ar
y 

of
 S

pe
ci

al
 C

on
di

tio
ns

 o
f P

er
m

its
 fo

r 
R

us
si

an
 R

iv
er

 E
st

ua
ry

 M
an

ag
em

en
t A

ct
iv

iti
es

A
ge

nc
y 

/ P
er

m
it 

/ 
E

xp
ir

at
io

n
Sp

ec
ia

l C
on

di
tio

ns
R

ep
or

t D
ue

 
D

at
e

6.
 R

ep
or

tin
g 

Th
e 

ho
ld

er
 o

f t
hi

s I
H

A
 is

 re
qu

ire
d 

to
: 

(a
) S

ub
m

it 
a 

re
po

rt 
on

 a
ll 

ac
tiv

iti
es

 a
nd

 m
ar

in
e 

m
am

m
al

 m
on

ito
rin

g 
re

su
lts

 to
 th

e 
O

ffi
ce

 o
f 

Pr
ot

ec
te

d 
Re

so
ur

ce
s,

N
M

FS
,a

nd
 th

e 
W

es
t C

oa
st

 R
eg

io
na

l A
dm

in
is

tra
to

r,
N

M
FS

,9
0 

da
ys

 p
rio

r t
o 

th
e 

ex
pi

ra
tio

n 
of

 th
e 

IH
A

 if
 a

 re
ne

w
al

 is
 so

ug
ht

, o
r w

ith
in

 9
0 

da
ys

 o
f t

he
 e

xp
ira

tio
n 

of
 th

e 
pe

rm
it 

ot
he

rw
is

e.
 T

hi
s r

ep
or

t m
us

t c
on

ta
in

 th
e 

fo
llo

w
in

g 
in

fo
rm

at
io

n:
 

i. 
Th

e 
nu

m
be

r o
f s

ea
ls

 ta
ke

n,
by

 sp
ec

ie
s a

nd
 a

ge
 c

la
ss

 (i
f p

os
si

bl
e)

; 
ii.

 B
eh

av
io

r p
rio

r t
o 

an
d 

du
rin

g 
w

at
er

 le
ve

l m
an

ag
em

en
t e

ve
nt

s; 
iii

. S
ta

rt 
an

d 
en

d 
tim

e 
of

 a
ct

iv
ity

;
iv

. E
st

im
at

ed
 d

is
ta

nc
es

 b
et

w
ee

n 
so

ur
ce

 a
nd

 se
al

s w
he

n 
di

st
ur

ba
nc

e 
oc

cu
rs

; 
v.

 W
ea

th
er

 c
on

di
tio

ns
 (e

.g
.,

te
m

pe
ra

tu
re

,w
in

d,
et

c.
); 

vi
. H

au
l-o

ut
 re

oc
cu

pa
tio

n 
tim

e 
of

 a
ny

se
al

s b
as

ed
 o

n 
po

st
-a

ct
iv

ity
 m

on
ito

rin
g;

vi
i. 

Ti
de

 le
ve

ls
 a

nd
 e

st
ua

ry
 w

at
er

 su
rf

ac
e 

el
ev

at
io

n;
 

vi
ii.

 S
ea

l c
en

su
s f

ro
m

 b
i-m

on
th

ly
 a

nd
 n

ea
rb

y 
ha

ul
-o

ut
 m

on
ito

rin
g;

an
d 

ix
. S

pe
ci

fic
 c

on
cl

us
io

ns
 th

at
 m

ay
 b

e 
dr

aw
n 

fro
m

 th
e 

da
ta

 in
 re

la
tio

n 
to

 th
e 

fo
ur

 q
ue

st
io

ns
 o

f 
in

te
re

st
 in

 S
C

W
A

's 
Pi

nn
ip

ed
 M

on
ito

rin
g 

Pl
an

, i
f p

os
si

bl
e.

 
(b

) R
ep

or
tin

g 
in

ju
re

d 
or

 d
ea

d 
m

ar
in

e 
m

am
m

al
s:

 
i. 

In
 th

e 
un

an
tic

ip
at

ed
 e

ve
nt

 th
at

 th
e 

sp
ec

ifi
ed

 a
ct

iv
ity

 c
le

ar
ly

 c
au

se
s t

he
 ta

ke
 o

f a
 m

ar
in

e 
m

am
m

al
 in

 a
 m

an
ne

r p
ro

hi
bi

te
d 

by
 th

is
 IH

A
,s

uc
h 

as
 a

n 
in

ju
ry

 (L
ev

el
 A

 h
ar

as
sm

en
t),

 se
rio

us
 

in
ju

ry
,o

r m
or

ta
lit

y,
SC

W
A

 sh
al

l i
m

m
ed

ia
te

ly
 c

ea
se

 th
e 

sp
ec

ifi
ed

 a
ct

iv
iti

es
 a

nd
 re

po
rt 

th
e 

in
ci

de
nt

 to
 th

e 
O

ffi
ce

 o
f P

ro
te

ct
ed

 R
es

ou
rc

es
,N

M
FS

,a
nd

 th
e 

W
es

t C
oa

st
 R

eg
io

na
l S

tra
nd

in
g 

C
oo

rd
in

at
or

,N
M

FS
. T

he
 re

po
rt 

m
us

t i
nc

lu
de

 th
e 

fo
llo

w
in

g 
in

fo
rm

at
io

n:
 

A
. T

im
e 

an
d 

da
te

 o
f t

he
 in

ci
de

nt
;

B
. D

es
cr

ip
tio

n 
of

 th
e 

in
ci

de
nt

; 
C

. E
nv

iro
nm

en
ta

l c
on

di
tio

ns
 (e

.g
.,

w
in

d 
sp

ee
d 

an
d 

di
re

ct
io

n,
Be

au
fo

rt 
se

a 
sta
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Attachment D.  Russian River Barrier Beach and Estuary Water Surface Level Adaptive 
Management in Concert with Physical Processes 

(from National Marine Fisheries Service) 
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Russian River Barrier Beach and Estuary Water Surface Level
Adaptive Management in Concert with Physical Processes 

John McKeon, National Marine Fisheries Service 

To comply with NMFS’ BO for adaptive management of the RR estuary, i.e., to manage the beach with 
the goal of conserving beach sand to allow formation of a stable low-flow season elevated outlet-channel 
and creating a brackish /freshwater lagoon with marine influence minimized, the Sonoma County Water 
Agency (SCWA) will need to balance multiple natural physical processes when carrying out flood control 
activities.  The two primary processes to balance are: wave and longshore transport of sand into the 
channel, dependent on wave direction, height and steepness; and outlet channel river-flow scour 
determined by slope, depth and roughness.  The amount of sand transported by either force is dependent 
on sand supply.  As the channel is likely to be of sand only, the vertical elevation-controls of the outlet 
channel will be the sum of sand transport out of the channel at low tide by the river outflow, versus 
transport of sand into the channel on the incoming high tide by wave action and longshore current.  As the 
tide lowers and rises, one of these two physical forces will predominate.  Balancing the two transport 
mechanism rates over a 24 hr tidal cycle will be key to maintaining an over-all stable vertical outlet 
channel elevation and stable estuary water levels minimally influenced by tidal fluctuation.  The wave-
face between the low tide line and the top of the wave-face crest (height determined by wave height at 
high tide) will be the key area of scour and accretion during the cycle.                                                                                     

Calculation of scour in open flume channels is a well studied subject, with critical shear stress of when 
sediments are mobilized on the channel bottom a function of grain size, water velocity and depth.  
Velocity is determined by roughness and slope.  Channel dimension, slope and roughness can be 
calculated for predicted flow ranges to minimize sheer stress, bed mobilization, scour, and incision of the 
channel.  However, slope across the wave face will be determined by the beach profile where the river 
outflow meets the ocean.  This is the likely point at which channel headcutting would begin, resulting in 
significant lowering of the outlet channel elevation and estuary water surface elevation (WSE).  Because 
SCWA cannot influence the slope of the wave face beach profile, strategies to minimize scour potential 
are limited to: 1) choose a river channel outlet location across the wave face where the beach profile has 
the least slope between the low tide line and wave-face crest height, and 2) minimize depth with increased 
channel width across the crest of the wave face.  This will both limit scour on the outgoing tide, and 
increase wave transport of sand into the mouth with a greater length of wave break pushing sand into the 
channel on high tides.  Also, to limit propagation of any headcutting precipitated at low tide, the velocity 
in the channel above the wave face can be decreased with increased roughness and length, or the depth 
(and scour potential) decreased by increasing the outlet channel width.  The beach size and configuration 
at the time of closure, and the jetty, will constrain, and in part determine, these three channel 
characteristics. 
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However, if flood threats and subsequent breaching actions are to be avoided, minimization of scour in 
the channel and across the wave face needs to be balanced against the ability of channel outflow to 
remove the predictable transport of sand into the channel by wave and longshore transport, both of which 
significantly increase during a beach building event and result in a channel closure event.

Transport of sand by waves on to a beach (and into the outlet channel) occurs when wave height 
compared to wave length reaches a critical point, which is called critical steepness, expressed as Critical 
H/L.  JW Johnson determined critical steepness in the laboratory as = 0.03; waves with a lower H/L value 
moved sand offshore, those with a higher value moved sand onshore2.  Wave length is directly 
proportional to wave period.  Using the acceleration rate of gravity, 32/ft/sec/sec= g; and pi for rough 
approximation of wave form as sinusoidal, L = g/2pi* T2 or 5.12T2 (e.g., 13 ft waves, 9 second period; 9 
squared*5.12= 414.72; 13/414.72=  0.0314, steep enough to accrete, or 9 ft waves, 7 second period; 7 
squared*5.12= 250.88;  9/250.88= 0.0359). 

Because of the coastal aspect of the RR beach and the presence of headlands to the north and south, wave 
direction is important in determining the height of waves which reach the beach.  Wave direction and size 
also determine the strength of the longshore current, and thus the rate of channel infilling on an incoming 
tide.  The larger the waves, and greater the angle of wave incidence away from perpendicular to the 
beach, the stronger the longshore current and amount of sand transport. 

The incidence of the outlet channel to the wave-face crest will be critical in limiting channel infilling by 
wave action during a beach building event.  When a beach building/closure event is occurring, at high tide 
waves will be delivering and depositing sand up and over the wave face crest into the mouth of the 
channel at a rate much greater than the ability of the relatively low flow of the channel to transport sand in 
opposition to the direction of wave transport.  However, a channel behind the wave-face crest and close to 
perpendicular to the wave direction will be more capable of transporting the sand washed into it by wave 
action, as flow from the wave will be entrained in the flow of the outlet channel, with the added flow 
increasing the transport power of the outlet channel.  Thus, by orienting the outlet channel near to 
perpendicular to wave run-up direction, the out-flow channel will be better at limiting or preventing 
accretion of sand in the channel mouth by successive waves than if the channel is parallel to the wave 
run-up direction.  Strategies for minimizing accretion of sand in the lagoon outlet channel mouth during a 
beach building event, and limiting likelihood of outlet channel closure events will be: 1) choose a river 
channel outlet location where the beach profile has the least slope between the low tide line and wave-
face crest height, as less slope will mean a greater distance for waves to expend their energy before 
topping the wave crest, and/or the lower wave-face crest would signify an area of reduced wave size and 
transport capacity; 2) align the channel from the lagoon outlet, and behind the wave-face crest, to be as 
near to perpendicular as possible to wave run-up direction in order to minimize sand accretion at the 
channel mouth during high tide.; 3) insure there is sufficient slope from the lagoon WSE to the point the 
channel crosses the wave-face crest sufficient to maintain flow across the wave-face crest when waves 
push the crest above the high tide line (~ 3.3 ft NGVD with a 6 foot high tide).  This means planning for 
the outlet channel invert to be above the lowest point of the wave-face crest height. 

������������������������������������������������������������

2�Willard�Bascom.�1980.�Waves�and�Beaches.�Anchor�Books�Edition.�ISBN:�0�385�14844�5�
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Channel Planform and Slope

In addition to the above described means to balance scour and accretion in the channel mouth and across 
the wave face, the channel planform will be dictated by beach topography.  The entire beach topography 
above the tide lines is determined by waves and longshore current that will continue to sculpt the beach 
once the outlet channel has been established.  To avoid repetitive heavy equipment excursions on to the 
beach to reform the outlet channel, the beach topography should dictate both the channel planform and 
slope of the outlet channel.  To determine the most natural channel planform and slope, i.e., the planform 
location and slope that will most likely be maintained by wave and tidal action subsequent to formation of 
an outlet channel by SCWA, a detailed topographic survey of the beach will need to be prepared post 
lagoon-closure, and prior to beach and estuary WSE management actions. 

Natural Analogues

When waves reach critical steepness and sand accretion occurs on the beach, the underwater sand bar just 
outside the wave break is moved onshore with the incoming tide.  The beach increases in both width and 
height, which results in a lengthening of the outlet channel as it has a greater width of beach to cross, and 
behind the wave-face crest, flows longitudinally along the beach to the lowest point of the crest.  The 
increased length of the channel results in more resiliency to scour and incision during low tide and allows 
for stabilized lagoon WSE, with tidal influence becoming muted.  Lacking subsequent beach building 
events, the channels may scour back down below the high tide level within weeks, reintroducing tidal 
influence to the lagoon WSE.  However, with continued or subsequent beach building events, the channel 
continues to elevate and lengthen, and with river inflows declining in spring/summer, the channel loses its 
ability to incise, and a closed of perched lagoon WSE eventually results. 

A short duration event of critically steep waves and beach building occurred along the California Coast 
the week of May 27th to June 3, 2010.  Attached are photos of these river mouth beaches and the channels 
that resulted from that short duration beach building event.   A WSE stage monitor in the Carmel lagoon 
recorded the effect on lagoon WSE, in which subsequent to the event and the lengthening of the channel, 
the WSE of the lagoon was maintained above the high tide level and tidal influence became muted.  
Photos included are of Carmel, San Lorenzo, Scott, Waddell, Pamponio and Navarro river beaches.  A 
plot of the Carmel lagoon WSE for June 2010 can be viewed at 
http://www.mpwmd.dst.ca.us/wrd/lagoon/webplots/2010/2010webplots.htm 
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Sources: Figure 1 
Russian River Estuary Outlet Channel Management Plan 

a) I\ =estuary water level (SCWA); pink bar= mmgt action 
b) H

5
=sig. wave height; T

8
=avg. wave period (CDIP, Pt. Reyes, #029) 

c) h
0 

=ocean water level (NOAA, Pt. Reyes #9415020) 
d) Qf=river discharge (USGS, Guemeville #11467000) 

Estuary and Ocean Conditions, May 15 - October 15 2010 

PWA Ref# 1958.01 
,.... 1<:8A PVV A .... 

K:\projects\1958.0lRREAlVIPOutletChannel\Task 8 Year 1 eval & 2011 plan\Y ear 1 eval memo\mfiles\plot_rre.m 



a) 10 

0 
6 
z 
!!::-

w 
~ 

5 

0 

......................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~ --....... 

V\'~~~ 
................... ·,·· ....................................................................... . 

,_____ ___ ~--------~--------~----~--~------' 
b) 6 

.-... 4 
E -(/) 
I 2 

c) 
0 u 
4 ~--················-.! ..................................... ; ..................................... : ..................... . 

-...J 
(f) 
~ 

!!::-
0 
~ 

-4 

d) 

400 

~ 
C0 

!!::-
cf 

····································:······················ ~~ ········ 

......................................................................................................... 

• 

0 06120 06127 07104 

10 

07/11 
5 

-(/) -(I) 

I-

Sources: 
a) hE =estuary water level (SCWA); pink bar= mmgt action 
b) H

5
=sig. wave height; T .=avg. wave period (CDIP, Pt. Reyes, #029) 

Figure 2 
Russian River Estuary Outlet Channel Management Plan 

c) h
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=ocean water level (NOAA, Pt. Reyes #9415020) 
d) Qf=river discharge (USGS, Guemeville #11467000) 

PWA Ref# 1958.01 
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Russian River Estuary Outlet Channel Management Plan 
a) hE =estuary water level (SCW A); pink bar= mmgt action 

b) Wave magnitude and direction (CDIP, Pt. Reyes, #029) 
Estuary Water Level and Wave Energy/Direction Spectrum 

JUNE-JULY 2010 
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a)

b)

Source:  C. Delaney, SCWA figure 5
Russian River Outlet Channel Adaptive Management Plan

Natural and Managed Outlet Channels
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Figure 6 
Russian River Estuary Outlet Channel Management Plan 

Estuary and Ocean Conditions, September - October 2010 
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Russian River Estuary Outlet Channel Management Plan 
a) hE =estuary water level (SCW A); pink bar= nungt action 

b) Wave magnitude and direction (CDIP, Pt. Reyes, #029) 
Estuary Water Level and Wave Energy/Direction Spectrum 

September-October 2010 
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1. INTRODUCTION 
 
Sonoma County Water Agency (the Agency) is required to develop a management plan for the 
Russian River Estuary mouth in response to a 2008 Biological Opinion (BO) from the National 
Marine Fisheries Service (NMFS) designed to improve salmonid rearing habitat in the estuary 
(NMFS, 2008).  Prior to the BO, the existing Russian River Estuary management plan focused on 
artificial breaching to prevent flooding.  The Agency retained ESA PWA1

 

 to assist in developing the 
revised plan to address the objectives of the BO. 

The BO stipulates several phases of outlet channel management over fifteen years with additional 
management options specified for each phase. The phases are part of an adaptive process for 
management actions to enhance salmonid habitat.  If earlier phases are successful in meeting the 
performance criteria, subsequent phases will not be needed. The existing plan was first developed in 
2009 to address the Phase 1 objectives in the BO and then updated in 2010, 2011, 2012, and 2013.  
This document, the management plan for 2015, is largely based on the plan drafted in 2014.  The 
changes between the 2014 and 2015 plan include: documented 2014 inlet conditions (Attachment I), 
and updated permitting requirements (Sections 3.2 and Attachment C).   
 
Because of permitting issues, the outlet channel was not implemented in 2009.  In 2010, the outlet 
channel naturally established itself for about one a week at the end of June, and was then closed by 
ocean waves.  After this closure, the Agency mechanically re-created the outlet channel.  However, 
waves closed the outlet channel less than a day after implementation. Before the outlet channel could 
be re-established by the Agency, the lagoon breached, returning the estuary to tidal conditions for 
the remainder of the summer.  Additional closures occurred in September and October, but large 
wave conditions and imminent flooding prevented efforts to create an outlet channel.  In 2011, the 
inlet never closed long enough to warrant management action.  Wave events caused a series of 
closures between the end of September and into November.  However, the closures lasted a week or 
less, ending when rising lagoon water levels overtopped the beach berm and naturally scoured a new 
tidal channel. 2013 was similar to 2011 and 2012, with early summer and early fall closures ending 
when overtopping naturally scoured a new channel. In 2014, minimum instream flows on the 
Russian River were lowered due to drought conditions. So when the inlet closed in September and 
October, these lower inflows slowed the rate of lagoon water level rise, enabling two back-to-back 
closures. The September closure lasted more than a month and the October closure lasted about three 
weeks. These closures persisted beyond the lagoon management period, and were artificially 
breached. 
 
The approach of the 2015 plan is to meet the objective of the Reasonable and Prudent Alternative 
(RPA), Alterations to Estuary Management, to the greatest extent feasible while staying within the 
constraints of existing regulatory permits and minimizing the impact to aesthetic, biological, and 
recreational resources of the site.  It is recognized that the measures developed in the 2015 
management plan, when implemented, may not fully meet the objective established by the RPA.  

                                                      
1 Previously Philip Williams & Associates 
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The concept of this approach was developed in coordination with NMFS, California Department of 
Fish and Wildlife (CDFW)2

 

, and California State Parks (CSP).  This draft plan was provided to these 
agencies and discussed at a meeting on April 9, 2015 that included representatives from NMFS and 
CDFW, as well as the Sonoma County Water Agency, Bodega Marine Laboratory, the U.S. Army 
Corps of Engineers, the North Coast Regional Water Quality Control Board, and ESA PWA.  
Comments on the draft plan from these representatives will inform the revision of the draft plan to 
create the final plan. 

The goal of the management plan is to reduce marine influence on the Russian River Estuary (Figure 
1) during the management period, May 15th to October 15th.  The management actions are intended 
to limit tidal exchange between the ocean and the estuary.  Instead of the existing tidal estuary, the 
BO proposes a perched lagoon with water levels above tidal elevations.  With tidal inflows limited, 
river inflow to the lagoon may enhance the extent of freshwater habitat for the benefit of juvenile 
salmonid rearing.  Maintaining the lagoon water levels in a perched state that is also below flood 
stage requires an outlet channel to convey water from the estuary to the ocean over the beach berm.   
 
The outlet channel adaptive management plan is organized as follows.  Conclusions and 
recommendations of this plan are described in Section 2.  Sections 3-6 describe the planning and 
analysis steps:  (1) defining project performance criteria (Section 3), (2) developing a conceptual 
model of relevant physical processes (Section 4), and (3) conducting technical analysis to quantify 
target outlet channel conditions (Sections 5 and 6).  The resulting operations and management plan 
derived from these planning steps is also documented in this report (Section 7).  The adaptive 
management strategy will continue by actual implementation of this plan, then monitoring and 
evaluating the outlet channel response to refine the plan for subsequent years.  
  

                                                      
2 CDFW’s CESA tracking number is 2080-2009-016-03 and 1600 Notification number is III-1176-96 
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2. CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions about the physical processes affecting outlet channel behavior and recommendations for 
2015 management are summarized below. 
 
2.1 CONCLUSIONS: PHYSICAL PROCESSES AFFECTING OUTLET CHANNEL 

BEHAVIOR 
 

1. The location of the outlet channel, at the interface of the Russian River estuary and the surf 
zone of the Pacific Ocean, is a dynamic system influenced by river discharge, ocean waves, 
and sand transport.  As such, the outlet channel will be subject to variable forcing at hourly, 
tidal, and monthly timescales.  In order for the outlet channel mouth to preserve its function 
in this active transport zone, the net sediment transport must be small, even though the gross 
sediment transport is large.  To sustainably meet its performance criteria, the outlet channel 
must be resilient in the face of this variable forcing.  This resiliency is difficult to predict.   

2. Under current management of the Russian River watershed and estuary, there has been one 
documented occurrence of target outlet channel conditions occurring during the proposed 
management season of May 15 to October 15 for the fifteen year period of record (1999 to 
2014).  Outlet channel conditions occurred in June 2010 and persisted for about one week 
before closing. More typically, as a result of natural processes and existing artificial 
breaching practice, the connection between the estuary and the ocean has been observed in 
one of two states:  bi-directional tidal exchange (88% of the time during the 1999-2008 
management periods) or fully closed with no exchange (12% of the time).   

3. Conditions similar to target outlet channel performance criteria were observed outside the 
management period five times between 1999 and 2013.  These events appeared to be 
extended transitions to fully tidal conditions rather than stable conditions.  Estuary water 
levels steadily declined throughout all events and the estuary typically returned to tidal 
exchange within 48 hours.  

4. To meet the performance criteria, the outlet channel geometry must simultaneously meet 
two key constraints:  convey sufficient discharge from the estuary to the ocean to preserve 
constant water levels in the estuary and preserve channel function by avoiding closure or 
breaching.  These two constraints can be in conflict, since both conveyance capacity to 
preserve estuary water levels and the potential for breaching increase with flow rates but 
closure is more likely for lower flow rates.   

5. The target outlet channel is subject to two failure modes:  (1) closure caused by deposition, 
leading to estuary water levels to rise and possibly cause flooding, and (2) breaching caused 
by scour, leading to tidal exchange and marine conditions in the estuary.  Of the two failure 
modes, breaching is more detrimental to NMFS’s goal of reducing or eliminating exposure 
of the estuary to tidal water levels and saline inflow.  Once breaching occurs, the estuary 
may persist in a breached state for weeks or months before the target outlet channel can re-
form.  The immediate impact of closure is only increasing estuary water levels, which allows 
time for management action to prevent habitat loss.  
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6. Based on engineering calculations, the channel bed slope must be essentially flat (slope on 
the order of 0.0001) and water depths less than 2 ft, preferably 0.5 to 1 ft, to reduce the 
likelihood of channel scour at likely May to October flows.  

7. Based on the results of hydrologic modeling, it may be difficult to convey sufficient 
discharge to maintain estuary water levels while simultaneously keeping the bed shear stress 
in the outlet channel below the threshold for scour.  Even with dry-year reductions to 
instream flows, the predicted local bed shear stress during the management period is almost 
always greater than the critical bed shear stress threshold for erosion.  

8. Discharge conditions are a significant source of hydraulic uncertainty for assessing the outlet 
channel.  Discharge measurements are made at the USGS Guerneville gaging station3

 

, 21 
miles upstream from the Russian River’s mouth, and changes in flow (losses/gains) are 
known to occur between the Guerneville station and the mouth. A water balance model for 
the estuary indicates that net losses between the Guerneville gaging station and the mouth 
vary from 10% to 53% and average 37%. Limited USGS and Agency discharge 
measurements at other locations suggest that most losses occur in the lower 6 miles of the 
river; perhaps in large part due to seepage through the beach berm.  

2.2 RECOMMENDATIONS:  2015 MANAGEMENT ACTIONS 
 

1. Two channel configurations will be initially considered for implementation.   
o a wide and short channel that seeks to minimize scour potential; or 
o a narrow and long channel aligned to the north that seeks minimize closure 

potential.   
The channel selected for implementation will be based on site conditions at the time of 
closure and discussion with the resource agency management team.  Monitoring of the outlet 
channel and estuary response will be used to inform adaptive management during the 
management period. 

2. Initial management actions may be more frequent, and include maintenance actions that are 
corrections to the existing channel configuration.  Based on experience from these initial 
efforts, larger and less frequent actions may be undertaken. 

3. Once the estuary closes, implement the channel so that when reconnecting the channel, the 
estuary water levels are no more than 0.5 to 1 ft above the constructed channel bed 
elevation.  This approach reduces the potential for scour.  

4. Channel excavation activities should be completed (i.e. the temporary sand barrier removed) 
coincident with high tides in the ocean. This will reduce the scour potential associated with 
the initial outflow at the time of breaching. 

5. A communication protocol will provide guidance between the Agency and identified points 
of contact representing key resource management agencies in the estuary. 

6. Because of uncertainty about the system and its response to outlet channel management, the 
adaptive management approach specified in the BO and being pursued by the Agency is 

                                                      
3  Located just downstream of Hacienda Bridge, USGS station ID 11467000. 
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critical. A year-end evaluation to assess actual channel performance and revised 
management for subsequent years is also recommended. 
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3. PERFORMANCE CRITERIA 
 
The principal estuarine habitat goal stipulated in the Reasonable and Prudent Alternative (RPA), 
Alterations to Estuary Management, in the BO is to reduce marine influence in the estuary from May 
15 to October 15.  According to the BO, marine influence includes tidal water level oscillations and 
saline water.  NMFS believes that marine conditions diminish habitat quality for salmonid rearing by 
reducing the habitat extent, elevating salinity above optimal levels for salmonid juveniles and their 
invertebrate prey, and flushing juveniles into the ocean. 
 
The performance criteria for outlet channel management are intended to assist in meeting the 
estuarine habitat objective of the RPA specified in the BO. This section presents performance 
criteria for Phase 1 of outlet channel management, and minor modifications to these criteria for 2015 
management.  
 
Performance criteria for water quality and ecological values in the lagoon are addressed separately 
and are not included in this document. The Water Agency’s water quality monitoring plan is 
described in Sonoma County Water Agency (2013a), with the monitoring results described in 
Sonoma County Water Agency (2013b). 
 
3.1 PHASE 1  
 
Phase 1 of outlet channel management has the following performance criteria for the May 15 to 
October 15 management period:  
 

1. Estuary water levels. The estuary water level management target is “[a]n average daily 
water surface elevation of at least 7 feet [NGVD] from May 15 to October 15” (BO, p. 249).  
Higher estuary water levels, but not exceeding flood stage of 9 ft NGVD, would be preferred 
by NMFS.  However, water levels greater than 4 ft NGVD are expected to accompany 
reduced marine influence and would be likely to improve habitat. 

2. Sand channel. The outlet channel will be a temporary feature, created only by excavating 
and placing beach sand.  No new structures or mechanical devices, temporary or permanent, 
will be a part of the outlet channel implementation.   

3. Minimize artificial breaching. Though the overall goal is to create a freshwater estuary, 
and therefore avoid artificial breaching, in light of natural variability of river discharge and 
nearshore wave conditions, several years of experience managing the estuary may be 
required to develop operational procedures which minimize the need for artificial breaching.  
As such, NMFS estimates “that SCWA will need to artificially breach the lagoon using 
methods that do not create a perched lagoon twice per year between May 15 and October 15 
during the first three years covered by this opinion, and once per year between May 15 and 
October 15 during years 4-15 covered by this opinion” (BO, p. 302). 

4. Economic feasibility. Operations and maintenance requirements will not place undue 
burden on the Agency in terms of cost, particularly as it relates to frequency or duration of 
maintenance activities.  
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5. Public Safety. The outlet channel management plan will not diminish public safety as it 
pertains to floodplain property owners, visitors and employees of the State Beach, and the 
Agency maintenance staff.  

 
To meet the criterion for estuary water level (#1 above), the estuary will function as a perched 
lagoon with “water surface elevation above mean high tide … where freshwater flows out to the 
ocean over the sandbar at the lagoon’s mouth” (BO, p. 92).  This implies uni-directional flow in the 
outlet channel, from the estuary to the ocean, to minimize marine influence, and minimal sediment 
transport within the outlet channel to prevent the channel bed from scouring and transforming into a 
tidal channel.   
 
NMFS (2008) introduced the terminology ‘natural’ to describe breaches that occur without human 
intervention and ‘artificial’ to describe breaches that are the result of human sand excavation. This 
terminology was used in the management plan through 2013. However, inlet and beach observations 
in 2012 (Attachment G), 2013 (Attachment H), and 2014 (Attachment I) suggest that the jetty, a 
human intervention, may indirectly facilitate breaching. The jetty appears to encourage some 
breaches sooner than natural conditions because the jetty shelters a portion of the beach immediately 
to its north, limiting sand deposition and resulting in a low point in the beach berm. In 2012- 2014, 
this low point was often the location where rising lagoon water levels scoured a new inlet. Therefore, 
starting with the 2014 plan, the term ‘self-breach’ is used to describe breaches caused by the 
estuary’s own rising water levels. This term is used to include all breaches of this type, since the 
extent of the jetty’s influence has not been fully determined. ‘Artificial’ breach continues to refer to 
instances involving human excavation, covering both authorized Water Agency contractors with 
mechanical equipment or unauthorized members of the public with hand tools. 
 
Note that each time the lagoon breaches, NMFS believes the lagoon is subject to undesirable water 
quality conditions not just during the breached period, but also for some period of time following the 
subsequent closure. “NMFS anticipates 3-4 weeks of adverse water quality conditions after the 
sandbar closes at the mouth of the estuary” (BO p. 302). Thus the management plan seeks to 
minimize self, as well as artificial breaching events.  
 
The BO requires the Agency to petition the State Water Resources Control Board (SWRCB) to 
change minimum instream flow requirements to improve rearing habitat for steelhead.  Permanent 
changes in instream flow requirements will take years to accomplish, therefore, the BO also requires 
the Agency to petition the SWRCB to change minimum instream flow requirements on an interim 
(temporary) basis to facilitate management of the Estuary as a summer lagoon.  The management 
plan anticipates an interim reduction in instream minimum flow requirements between the Dry 
Creek confluence and the mouth starting in 2010.  Minimum flows would be reduced from current 
SWRCB Water Right Decision 1610 levels of 125 ft3/s to 80-85 ft3/s 4

                                                      
4 The proposed instream flow requirement is 70 ft3/s, but “SCWA maintains a 10 to 15 ft3/s buffer to avoid 
non-compliance of the minimum standard” (BO, p. 245). 

.  The expected reduction in 
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minimum instream flow will provide more favorable conditions for outlet channel management by 
reducing the potential for scour-induced breaching.  
 
For channel location, the BO suggests the use of “a lagoon outlet channel cut diagonally to the 
northwest.  …  Alternative methods may include … use of a channel cut to the south if prolonged 
south west swells occur” (BO p. 250). 
 
3.2 2015 MODIFICATIONS  
 
As discussed above (Section 1), the approach of the 2015 plan is to meet the objective of the RPA to 
the greatest extent feasible while staying within the constraints of existing regulatory permits.  It is 
recognized that the measures developed in the 2015 management plan, when implemented, may not 
fully meet the objective established by the RPA as summarized in Section 3.1 above.  The concept of 
this approach was developed in coordination with NMFS, CDFG, and CSP. 
 
Because of the estuary’s coastal location and hydrologic significance, the Agency must manage the 
estuary’s mouth in accordance with multiple land use permits from various state and federal 
agencies.  A table summarizing all these permits is provided in Attachment C.  Key aspects of these 
permits which directly affect 2015 outlet channel management include: 

• Excavation is limited to 2,000 cubic yards of sand per event to create a channel 25 to 100 ft 
wide. The channel width range is consistent with historic widths observed within the 
management covered by existing permits (Behrens, 2008).   

• Management actions are permitted only on Monday-Thursday to minimize interference with 
public use. 

• Management actions cannot be longer than two consecutive days (unless flooding is 
threatened). 

• Access is constrained during marine mammal pupping season (March 15 – June 30) to 
reduce incidental harassment of harbor seals, sea lions, and elephant seals.  

 
Artificial breaching may be required during 2015. With this management plan, the Agency seeks to 
minimize or avoid such breaches during the management period, but recognizes that they may be 
needed to avoid flooding of adjacent properties.  
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4. CONCEPTUAL MODEL 
 
The conceptual model of the outlet channel articulates the project’s working assumptions about 
process linkages between channel features, external conditions (e.g. river flow and ocean processes), 
and channel performance.  These working assumptions are uncertain, and may not capture all 
relevant processes.  However, by making these assumptions explicit, they can be documented, 
discussed, and tested, all of which are necessary steps in the adaptive management process.  
Observations of the actual outlet channel response will then enable refinement of the conceptual 
model.  In addition, because the conceptual model is expressed in a relatively non-technical manner, 
it provides an avenue for public outreach and education about the outlet channel. The conceptual 
model is not a hydrodynamic, sediment transport model but rather uses empirical observations and 
geomorphic interpretations to identify likely responses to key forcing parameters, given antecedent 
conditions and management actions.   
 
Development of a conceptual model for the outlet channel focuses on the essential physical 
processes and linkages, as well as the management parameters of the channel.  Although this 
approach leaves out some processes which may slightly alter the channel’s performance, it prevents 
the conceptual model from becoming so complex that it becomes unwieldy.  In addition to limiting 
the conceptual model’s scope to only the essential processes, the model also excludes impacts of the 
outlet channel on water quality and ecological aspects of the estuary.  To further enhance model 
clarity, the conceptual model is presented graphically with a schematic that reflects the layout of the 
physical system.  One caveat to simplification is that the static, schematic diagrams clearly do not 
encapsulate the full complexity of this dynamic system. 
 
The conceptual model first describes target conditions for the outlet channel, in accordance with the 
performance criteria in Section 3.  Then the model identifies the morphological processes which may 
lead to the two failure modes for the outlet channel: closure and breaching.  Closure refers to sand 
transport induced by ocean waves that deposits sufficient volume of sand in the outlet channel mouth 
that it blocks the outlet channel.  Closure prevents discharge through the outlet channel, leading to 
increasing estuary water levels and the threat of flooding.  Breaching refers to the flows enlarging 
the outlet channel to the point that it becomes a tidal inlet subject to bi-directional flow.  It is 
important to note that these “failure modes” are conditions associated with natural tidal inlets and 
river mouths, but are considered problems at the Russian River Mouth because modified forcing 
parameters have affected the timing and frequency such that native species may be adversely 
affected (see the BO), as well as conflicts with other man-made constraints. One of the key questions 
in this management plan is whether the inherently dynamic system can be “trained” to drain 
gradually without breaching and then closing repeatedly. 
 
There are additional aspects of the site which may impact the outlet channel, but whose impacts are 
thought to be secondary or not well defined.  Therefore, they are not included in the conceptual 
model at this time.  If implementation of the outlet channel suggests these aspects are important, they 
will be incorporated into a revised conceptual model.  These aspects include large rocks and/or bed 
rock within the beach berm, jetty impacts on seepage, and decadal changes to beach width. 
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Specifically, the jetty at the river mouth and the fill across the tombolo to the south of the site may 
have affected littoral processes and mouth dynamics, but are not addressed in this study. 
 
This conceptual model is based on existing literature, knowledge of similar estuaries, professional 
judgment, and ongoing discussion with the Agency, NMFS, CDFW, and CSP.  New data and 
experience adaptively managing the outlet channel will be used to revise the conceptual model in 
subsequent management plans.  
 

4.1 TARGET OUTLET CHANNEL CONDITIONS 
 
The conceptual model for target outlet conditions is shown in Figure 2.  Ideally, the outlet channel 
conveys water from the estuary to the ocean so that estuary can be maintained in a non-tidal state 
during the management period.  A key performance criterion of this non-tidal state is that the water 
levels in the estuary (hl) fall within the range of 4 to 9 ft NGVD, with elevations above 7 ft NGVD 
preferred.  The estuary water level will not be managed directly, e.g. by pumping.  Instead, it will be 
managed indirectly by management actions dictated by the BO, the operation and maintenance of the 
outlet channel and the reduction of instream flow requirement.      
 
The estuary water level is determined by the balance between inflowing river discharge (Qr) and 
three outflows:  outlet channel discharge (Qc), evaporation (Qe), and seepage through beach berm 
(Qs).  For estuary water levels to remain within the target range, the inflow and outflows must sum to 
zero when averaged over a period of several days.  As indicated by the width of the arrows depicting 
these flows in Figure 2, the river inflow, seepage and the outlet channel discharge are the three 
largest flows; evaporation is a minor factor in the water balance.  As such, the sum of the seepage 
and outlet channel discharge capacity needs to nearly match the river discharge.  If the combined 
outflows are too low, the estuary water level will rise to flood stage and artificial breaching will be 
necessary.  If the outlet channel discharge is too high, the channel will scour and deepen, allowing 
tidal flows to enter through the channel.  The outlet channel discharge is determined in part by its 
width, bed elevation, slope, and planform alignment.  These parameters can be managed to a certain 
degree, but are likely to evolve in response to the natural variability of the discharge and wave 
forcing, and the effects of tide range.  Seepage is determined by the beach berm’s permeability, the 
water level difference between the estuary and the ocean, and the ambient conditions of the regional 
water table (Largier and Behrens, 2010).  Presently, only the water level difference is subject to 
management influence.  In the future, modification of the jetty to increase the beach berm’s 
hydraulic conductivity will be studied (NMFS, 2008).  The river inflow is another management 
parameter, however, since its value is determined as part of a separate water supply determination 
and permitting process, its manipulation is not considered here.   
 
Although sediment transport will be minimal within the outlet channel under target conditions, the 
channel’s mouth will perpetually be an active transport zone.  This portion of the channel, at its 
interface with the ocean, will be an active transport zone for two reasons.  First, it lies within the surf 
zone and breaking waves move up and down its face in response to the tides and variations in wave 
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direction, magnitude, and period.  Second, this wave action creates a slope on the order of 10:1, 
which is sufficiently steep that flows of nearly any magnitude from the outlet channel will accelerate 
to above the scour velocity threshold.  In order for the outlet channel to persist with this active 
transport zone at its mouth, this zone will have to experience minimal net sediment transport.  In 
other words, tidal fluctuations in water level and variability in wave intensity will cause the locations 
of scour and deposition to shift at hourly timescales, but averaging across several tidal cycles, any 
sand lost by scour will be balanced by an equivalent amount of deposition.  This active transport 
zone also plays a significant role in lateral migration of the existing channel mouth.  This process is 
discussed in Section 4.4 on planform alignment. 
 
Preserving these target conditions, particularly the discharge conveyance capacity, requires that the 
outlet channel maintain its cross-sectional flow area.  This flow area can decrease or increase, 
leading to the two failure modes of the outlet channel: closure and breaching.  These two failure 
modes are discussed in the sections below. 
 

4.2 CHANNEL FAILURE:  CLOSURE 
 
The processes which lead to outlet channel closure are likely to originate from elevated total water 
levels in the ocean (zwave), as shown on the right side of Figure 3.  Elevated ocean water levels will 
move the active transport zone into the outlet channel, increasing deposition at elevations above that 
of the outlet channel’s bed, zout.  Once deposition rates exceed any capacity of the outlet channel 
discharge to scour sediment, a berm will build at the mouth of the outlet channel, causing it to close.  
This process is thought to occur over one to several high tides, corresponding to one to several days.  
During the management season, total ocean water level is the combination of two ocean processes, 
the tides and ocean waves.  As offshore waves interact with the coastline and nearshore, they are 
transformed such that the significant elevation on the beach is a function of the wave direction, 
magnitude, period and runup.  While the tides fluctuate with a predictable schedule, ocean waves 
vary according to the unpredictable weather and wind patterns over the ocean.  Therefore, the total 
water level can be best characterized as frequency distribution that is based on observed tide and 
wave data.  
 
If the outlet channel closes and flow through the channel stops, the estuary water level will increase 
since the continuing river inflow cannot be exported through evaporation and seepage alone.  
Although seepage rates are likely to increase as a result of increasing water levels, it is assumed that 
seepage rates will remain below river inflow.  As the water level rises, it will again overflow the 
beach berm when it reaches the minimum elevation of the berm crest.  Early in the management 
season, the flow may overtop the berm below flood stage of 9 ft NGVD.  However, as the berm crest 
elevation rises over the course of the management period, the water levels can rise above flood stage.  
If more moderate management actions do not stop this rising water level, a full artificial breach, as is 
currently practiced, will be necessary to prevent flooding.   
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4.3 CHANNEL FAILURE:  BREACHING 
 
The breach failure considered as part of the conceptual model and shown in Figure 4 is breaching 
that occurs when the outlet channel is operating according to the target conditions described above.  
Breaching is likely to result from two processes, high discharge which scours the channel bed or 
seepage-induced bed mobilization.  Self or artificial breaching after a closure event are not discussed 
in this section because it is assumed that management actions would be enacted to return the outlet 
channel to target conditions prior to either of these breach mechanisms occurring.  Additionally, 
breaching by wave overtopping or strong river discharge are not considered because these processes 
are associated with winter storm events, which are rare during the management period.  
 
Because the outlet channel is an unconsolidated bed composed of relatively small particles, it is 
susceptible to scour by the discharge flowing through the outlet channel.  Sand scoured from the 
channel will be lost to the ocean and there is not a significant upstream source to replace scoured 
sand.  Extensive scour will enlarge the channel to the point of breaching and tidal inflows.  To 
prevent scour, flow conditions within the outlet channel (uc) must be below the threshold for 
scouring sand (ucrit).  This threshold is a function of the sand grain size, which has been observed to 
be coarse sand, narrowly distributed around 1 mm at the Russian River mouth (EDS, 2009a).  
Further north on the beach, large rocks imbedded in the beach berm may provide grade control and 
limit scour. Whether the flow velocity is below the threshold depends on the type of bed material 
and hydraulic conveyance through the management parameters of the outlet channel’s width, length, 
and bed slope.   
 
As noted in the description of target channel conditions, the beach face slope is set by wave action in 
the surf zone and is sufficiently steep that flow velocity exceeds threshold for sand movement for all 
expected discharge rates.  Under target conditions, the sand scoured by this process will be replaced 
by wave action on high tides, yielding no net change in the channel mouth morphology.  However, if 
the scour is larger than deposition on the beach face, the active scour zone may move landward, into 
the outlet channel.  This upstream movement is similar to nick point migration or head-cutting 
observed in streams and rivers.  It is also the process observed by the Agency’s maintenance staff 
when the beach berm is artificially breached under current practice.  The breaching typically 
happens very quickly, before wave-induced sand transport can close off the breach in subsequent 
higher tides. 
 
A second possible mechanism of breaching is seepage-induced sand mobilization, represented in 
Figure 4 as an arrow associated with Qs.  If seepage rates are sufficiently large, the movement of 
water through the sand can mobilize sand particles where the seepage flow daylights at the ground 
surface.  Piping of groundwater along preferred pathways, which may exist within or adjacent to the 
jetty, might encourage this process by increasing flow rates through portions of the beach.  Although 
seepage failure has not been observed at the Russian River estuary, it has been observed at other 
estuaries including Crissy Field (Battalio et al 2006) and others (Kraus et al 2002).  Seepage failure 
may simultaneously accompany other breach mechanisms and hence be difficult to identify on its 
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own.  Or, seepage failure may require a larger head difference between the estuary and the ocean 
than what occurs at the Russian River mouth because of artificial breaching to prevent flooding. 
 
In contrast to closure which can be managed with further intervention, breaching can immediately 
and negatively impact NMFS’s habitat objectives by allowing the marine influences of tidal water 
levels and saline water to enter the estuary.  For this reason, breaching is more detrimental to 
NMFS’s habitat goals than closure.   
 

4.4 PLANFORM ALIGNMENT 
 
Because of the presence of hard barriers in the form of the southern jetty and the northern cliffs, the 
outlet channel is expected to occupy an alignment within the same region that the current tidal inlet 
occupies, as show in Figure 1.  At this initial stage in the adaptive management process, the 
conceptual model for the outlet channel’s planform alignment is indeterminate as to a target 
alignment most likely to facilitate outlet channel sustainability.  Therefore, observations and 
interpretations of the existing channel are presented in this section to provide an indication of factors 
acting on the proposed outlet channel.  Once the outlet channel is implemented and monitored, a 
more definitive conceptual model for target alignment will be developed.  
 
The exiting channel’s initial alignment after a closure is typically straight and set by one of three 
factors, depending on the breaching mechanisms.  When breached by high river discharge, the 
channel aligns itself to the northwest, primarily in response to the direction of the river flow during 
these events.  When the channel self breaches at water levels below flood stage, it will overflow the 
berm at the minimum elevation in the berm crest.  For example, in April 2009, this low point was 
toward the north since this was where the antecedent inlet had lowered the berm crest elevation.  The 
Agency has attempted artificial breaching in several locations; under current practice, the initial 
alignment is perpendicular to the beach and just to the north of the large rock (“Haystack Rock”) at 
the northwest corner of the estuary (Agency staff, personal communication). 
 
Once breached, the existing channel typically changes alignment because the mouth migrates 
laterally in response to wave and littoral transport processes (Behrens et al., 2009).  Lateral 
migration by the mouth while the upstream channel lags behind creates a sinuous channel.  The 
direction and magnitude of wave energy and the resultant littoral sand transport are thought to 
determine the migration direction and extent.  For the case of a tidal inlet, the mouth typically moves 
in the direction of the littoral transport (Dean and Dalrymple, 2002).  However, several mechanisms 
have been identified that enable an inlet to move updrift, opposite to the direction of the littoral 
transport.  Aubrey and Speer (1984) demonstrate that sand bars associated with the inlet’s ebb tide 
delta can attach to the downdrift beach, displacing the inlet in the updrift direction. Pranzini (2001) 
documents a mechanism whereby riverine sediments discharged to a prograding delta preferentially 
deposit on the downdrift side side, which translate and rotate the inlet mouth towards incoming wave 
energy.  Aubrey and Speer (1984) also propose that flow patterns created by inlet channel bends can 
create erosion on the outside of the bend and deposition on the inside, much like the development of 
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river meanders, with a net result of the inlet migrating updrift.  Mechanisms similar to these may 
explain observations by NMFS that suggest that the direction of migration of the outlet channel may 
be against the direction of littoral transport (J. McKeon, personal communication).   
 
Observations by Behrens et al. (2009) show that the existing tidal mouth typically moves both 
northward and southward during the management period.  Their analysis correlates large changes in 
mouth location with rapid changes in significant wave height, indicating that the wave processes 
control the migration process.  The bi-directional migration of the mouth suggests that wave energy 
also changes directions.  This is further supported by the resulting shape of the channel, which can 
develop multiple channel bends in response to the mouth reversing directions.  The temporal and 
spatial distribution of wave energy along the mouth is not well documented since wave observations 
have only been made offshore and estimates of how the offshore waves are transformed by local 
bathymetry have not been verified.  Studies using trace elements and sand budgets along this stretch 
of coast indicate reversing directions of littoral transport because of varying periods of convergence 
and divergence of wave energy (DeGraca, 1976).  The predominant direction may be sensitive to the 
relative contributions of northwest wind waves versus southerly swell.  For instance, Behrens et al. 
(2009) show that mouth migration patterns are significantly different during El Niño years with the 
channel remaining in at the northern end of its range for the entire summer.  They speculate that the 
decrease in northerly wind waves during El Niño events may explain this phenomenon. Another 
potential cause for this pattern is the more southerly approach angle of incident swell waves during 
El Nino years, as suggested by Allen and Komar (2006). 
 
An additional factor which may affect the mouth location is the landward migration of the offshore 
bar.  This bar, which is created by sand eroded off the beach during winter storms, moves landward 
with the low steepness summer waves.  If this bar, which runs parallel to the shore, moves 
sufficiently close to the channel mouth, it may force the mouth to either side.   
 
  



 
K:\projects\1958RREAMPOutletChannel\.06Task 2 2015 plan\2015Plan\2015-05-15final\RRE_2015_Outlet_channel_mmgt_plan_v3.docx 

5/15/15 15  

5. EMPIRICAL ASSESSMENT OF HISTORIC INLET CONDITIONS 
 
The Russian River inlet is highly variable in form, position, and capacity for tidal conveyance.  
Analyses of field data and an extensive photographic record of daily conditions show that this 
variability is largely influenced by tides as well as seasonal changes in wave and river conditions 
(Rice, 1974; Behrens, 2008).  Management actions also influence the timing and duration of closure 
events (Goodwin and Cuffe, 1994).  
 
When the estuary is open to the ocean, the inlet can take one of the following forms: 

• A river-dominated channel with minimal influence from tides and waves.  This occurs 
during short-lived river flood events between December and April.  

• A channel controlled by a mix of river flow, tides, and wave action.  This is the most 
common inlet state, with waves tending to deposit sand in the inlet and estuary-to-ocean 
flows due to tide and river being active in removing sand from the inlet.  Estuary tidal range 
is a fraction of the ocean tidal range, ranging from zero to over 70%, varying in response to 
sediment infilling and scouring of the inlet channel.  Here we give special attention to 
“marginally tidal inlets”, where tidal conveyance is less than 10%. 

• A one-way overflow channel with water draining from a perched estuary, i.e., the sand 
barrier is built across the mouth of the estuary, but the estuary water level is high enough to 
overflow.  Waves have limited control over such an “overflow inlet”, and tidal influence is 
nonexistent. River flow rate controls estuary water level and overflow volume, which 
determines the susceptibility to breaching. 
 

This section provides an overview of inlet states observed during the years 1999 to 2008, the time 
period for which the photographic record has been analyzed in detail. The analysis emphasizes the 
dates corresponding to the proposed management period of May 15 to October 15.  The purpose of 
this assessment is to use existing data to identify relationships between forcing due to river, tides and 
waves and the response of the estuary mouth (“inlet”) – and to explore the frequency of the latter 
two conditions described above. 
 
5.1 FREQUENCY AND FATE OF RUSSIAN RIVER INLET STATES 
 
The possible occurrence of an “overflow” channel at the mouth of the Russian River estuary was 
investigated by comparing water level records from the Jenner gage with tidal data from the NOAA 
Point Reyes station.  The focus was to analyze events when the inlet was open for at least 24 hours 
with water levels remaining above tidal influence and slowly varying.  Attention was also given to 
events when the inlet allowed minimal amounts of tidal interaction.  Dates for which the inlet was at 
least partially open were disaggregated into a series of categories based on the ratio of the estuary 
tide range observed at the Jenner gage to ocean tide range (defined here as "tidal conveyance") – see 
Table 1.  Estuary tide is driven by ocean tide, but estuary tide range is reduced either due to the 
elevation of the channel base that precludes complete draining of the estuary to low tide levels or 
due to the channel size being too small for enough water to be transported between estuary and 
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ocean.  The estuary-ocean tidal ratio is thus an indicator of mouth state, with smaller values 
representing an increasingly choked mouth (near to closure or overflow state).  
 
Table 1 Frequency of observed inlet states from May 15 to October 15 for years 1999-2008. 

Inlet state Number of days 
observed  

Proportion of period  

 
Tidal 
conveyance1 

0-5% 10 0.8% 
6-10% 4 0.3% 

10-29% 82 5.4% 
30-49% 315 20.9% 
50-69% 590 39.2% 
≥ 70% 142 9.4% 

Full inlet closure 161 10.7% 
Overflow channel, stable or decreasing 
water level( ≥ 24 hours) 

0 0.0% 

Device error 199 13.2% 
1Defined as the ratio of estuary tide range to ocean tide range. 
 
The 161 days when the estuary was closed consisted of 26 separate closure events.  Of these, 19 
were artificially breached and the remaining 7 were self breaches.  Although the low number of self 
breach events prevents any statistically significant comparisons with river or wave data, it is worth 
noting that flows over 400 ft3/s resulted in self breaches within 1-2 days of closure.  Including all 
closures, there was a correlation between Guerneville flow and closure duration, with lower flows 
leading to longer closure periods. 
 
During the years 1999-2008, there were no instances of overflow conditions during the proposed 
management period, but there were five relevant events that occurred just outside of the management 
period.  All events had decreasing water levels, reflecting down-cutting of the barrier, although the 
rate of down-cutting was slow enough to prevent tidal interaction for at least 24 hours.  Two of these 
events occurred during October, one in November, and two in May.  Three of the events were 
associated with closure events and most lasted for less than 48 hours.  An exception was a five-day 
event that occurred 6-11 May 2008.  In this case, the inlet was breached artificially, and the Agency 
immediately noted that the channel had become elongated, beginning near "Haystack Rock", nearly 
450 feet north of the jetty, and terminating at the jetty.  This is uncommon, as post-breach channels 
are almost always short and wide (Behrens, 2008).  The sudden elongation of the channel is likely 
associated with onshore bar migration. 
 
During tidal periods, tidal conveyance was less than 10% on only 14 days during the management 
period from 1999-2008.  These states were generally a precursor to closure events – all dates for 
which tidal conveyance was below 10% resulted in closure and the muted tidal state typically lasted 
for only one or two days.  They were most commonly observed during short periods when an 
artificial breach failed to keep the inlet open for more than 1 or 2 days, or during periods of low flow 
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when the inlet was narrow and elongated.  Note that there is a diminishing propensity for the inlet to 
be in a muted tidal state when it is close less than 30% of the full tide range.  This indicates that 
being in between fully open or fully closed is not a condition supported by natural processes at this 
site. 
 
5.2 WAVE AND RIVER CHARACTERISTICS 
 
Wind waves and river outflow characteristics strongly influence the behavior of the inlet.  These 
forcings exhibit seasonal patterns and other trends that correlate with different inlet states.  Details of 
these relationships are presented below. 
 
5.2.1 Seasonal patterns 
Wave data were obtained from the CDIP Point Reyes buoy and a transformation matrix accounting 
for shoaling and refraction (e.g. http://cdip.ucsd.edu/) was used to transfer deepwater conditions to 
conditions at a location at 10-meter depth near the inlet.  This method provides a first-order estimate 
of nearshore wave conditions that is necessary as there is a significant difference between 
deepwater/offshore waves and those nearshore.  Wave energy is greatest in winter, declining through 
spring, to a minimum in July-August.  However, late spring storms and/or early fall storms can 
occasionally produce waves exceeding 10 feet in the vicinity of the inlet during the management 
period.  As discussed in Rice (1974) and Behrens et al. (2009), predominant swell waves from the 
northwest are often the cause of prolonged inlet migration or closure during late spring. 
 
Data on river flow at Guerneville5

Table 2
 show a rapid decline from a maximum at the beginning of the 

management period (mid-May) to a minimum in August ( ).  Flows in July through 
September are low, between 80 and 225 ft3/s for the years 1999 to 2008.  
 
5.2.2 Conditions during different inlet states 
Wave and flow conditions were compared with specific inlet states, as shown in Table 2. 
 
Marginally tidal inlet:  There is a relation between tidal conveyance and nearshore waves (Hs is 
significant wave height).  Marginal tidal conveyance (< 10%) occurs during larger waves (Hs of 2.5 
to 3.25 feet), consistent with the idea that these are transitory states associated with inlet closure and 
one needs waves big enough to overcome tidal (plus river) flows.  These wave conditions may be 
lower during periods of weaker river flow.  Further, if this marginally tidal mouth condition 
persisted, it could do so for any weaker wave conditions (which would not close the mouth). 
  
Closed inlet:  Estuary water level increase during closure events was analyzed to understand how 
close these conditions were to a steady-state overflow scenario.  In all cases, water levels rose at 
rates of 0.1 ft/day or faster (Table 2).  However, accounting for estuary area, the slower water level 
rise suggests that it may be possible to achieve a steady state with limited flow over the berm if river 

                                                      
5 USGS gaging station located just downstream of Hacienda Bridge, station ID 11467000. 
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flows are of order 100 ft3/s or weaker.  Flows marginally over 100 ft3/s may be possible, depending 
on the limit on overflow rate without eroding the sand barrier. 
 
Overflow inlet:  All of the five observed overflow events had flows higher than 100 ft3/s, but only 
one persisted for more than a couple of days.  Further, all of these events exhibited unusual 
conditions.  The October 1999, November 1999 and first May 2008 event occurred during a 
sequence in which high waves began to induce closure, but a sudden increase in river flow prevented 
full closure and eroded the channel down to its original state.  It appears that overflow conditions 
only occurred because the initial transition towards closure allowed estuary water levels to 
temporarily exceed high tide levels.  The event in October 2006 occurred after a self breach of a 
four-day closure, so the lower flows observed in this case are expected.  Finally, the most persistent 
event in May 2008 was associated with an unusually long channel, which is important in that 
frictional losses may have encouraged the prolonged high water elevation in the estuary.  As noted 
above, this event was likely due to seasonal onshore bar migration. 
 
Table 2 Comparison of average wave and average river conditions for various ranges of tidal conveyance and 
water level increase in the estuary.  Overflow conditions are analyzed for five events observed outside of the 
proposed management period. 

Inlet state Guerneville flow, ft3/s Nearshore Hs, ft 

Open inlet with given 
tidal conveyance: 

<10% 323 3.2 
10-29% 261 2.5 
30-49% 219 2.1 
50-69% 276 2.0 
≥70% 328 1.8 

Closed inlet; estuary 
stage rising at given 
rates: 

0.1-0.29 ft/day 146 2.7 
0.3-0.49 ft/day 175 2.6 
0.5-0.7 ft/day 185 3.4 

≥0.7 ft/day 211 4.1 

Overflow channel 
(outside management 
period) 

Oct 28, 1999 291 15.7 
Nov 4-5, 1999 247 5.9 
Oct 26, 2006 155 2.2 

May 1-2, 2008 323 6.6 
May 6-11, 2008 283 1.3 

 
 
5.2.3 Analysis of wave runup 
The mouth of the estuary is typically closed by waves depositing sediment in the inlet channel 
during slack high tides, but waves can only do so if wave runup can reach the height of the inlet 
channel base.  Thus, wave runup exceedance curves were generated for each of the management 
months to assess the likelihood of the (overflow) channel being closed by wave action.  De-shoaled 
deepwater equivalent wave heights were combined with daily higher-high tide water levels to 
estimate runup height following Stockdon et al. (2006), and assuming a constant beach-face slope.  
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The height exceeded by 2% of the waves under given monthly wave conditions is shown in Figure 5.  
Runup is highest in October, with heights of 11ft being exceeded on 1 in 10 days.  For May, June 
and September, runup exceeds 10ft on 1 in 10 days, and this drops to 9ft for July and August.  This 
is consistent with the seasonal cycle of large swell events, due to winter storms in the north Pacific, 
which may occur in October, and occasional swell events due to storms in the tropical or south 
Pacific during summer.  The locally generated waves due to northerly winds in summer are of 
shorter period and lower height.  These data suggest that wave-induced closure of an overflow 
channel will be a greater concern at the beginning and end of the May-October management period. 
 
5.3 CHANNEL PLANFORM GEOMETRY 
 
Inlet morphological behavior has been studied by Behrens (2008) for the years 1999-2008 through 
an analysis of inlet width, length and position estimates derived from photographic records.  Data 
collection methods and error estimates are described in Behrens et al (2009).  Inlet planform 
geometry and closure risk are summarized for different mouth states (Table 3). 
 
Table 3 Inlet planform geometry for overflow conditions and various ranges of tidal muting (May 15 to 
October 15, 1999-2006).  Overflow conditions are analyzed despite the fact that they occurred outside of this 
timeframe. 

Inlet state Inlet width1, 
ft 

Inlet length1, 
ft 

Most common 
configuration 

Closure 
risk2 

Open inlet 
with given 
tidal 
conveyance: 

<10% 25 ± 1.8 530 ± 37.1 ≥2 channel bends 81.3% 
10-29% 51 ± 3.6 358 ± 25.1 1-2 channel bends 35.3% 
30-49% 71 ± 5.0 282 ± 19.7 1 channel bend 28.6% 
50-69% 86 ± 6.0 236 ± 16.5 1 channel bend 13.7% 
≥ 70% 92 ± 6.4 221 ± 15.5 Straight 3.5% 

Overflow 
channel 
(outside 
management 
period) 

Oct 28, 1999 60 ± 4.2 140 ± 9.8 Straight -- 
Nov 4-5, 1999 20 ± 1.4 360 ± 25.2 Deflected by jetty -- 
Oct 26, 2006 25 ± 1.8 110 ± 7.7 Straight -- 

May 1-2, 2008 65 ± 4.6 100 ± 7.0 Straight -- 
May 6-11, 2008 20 ± 1.4 480 ± 33.6 Deflected by jetty -- 

1 Ranges are based on error estimates from Behrens et al (2009). 
2 Defined as the number of observations that were followed by closure within two weeks, divided by 
the total number of observations. 
 
The data for overflow channel geometry indicate that the limited number of overflow events 
exhibited a range of shapes.  The geometry of the only persistent case (6-11 May 2008) suggests that 
frictional loss plays an important role in attenuating channel velocity and the resulting downcutting. 
 
However, there is a tradeoff for the frictional losses associated with sinuous channels.  For a 
marginally tidal inlet the channel is long and narrow, with a couple of bends – and there is a very 
high risk of closure.  There is no apparent relation between inlet position (not shown in this table) 
and tidal conveyance.  However, marginally tidal inlets and overflow inlets were observed only at 
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the northern or southern extreme of the inlet's migration range.  Inlet width and length are known to 
vary in concert with river flow during the wetter months of the year and with tidal range during the 
drier months (Behrens et al., 2009).  In general, low-flow conditions (low tides or river flow) appear 
to encourage inlet elongation and narrowing.  Inlet width, length, and the number of channel bends 
all influence the tidal signal by determining frictional losses in the channel.  
 
5.4 NOTES ON OTHER ESTUARIES 
 
Overflow inlets have been observed in numerous estuaries along the coasts of California, Oregon, 
Chile and South Africa (and probably other areas with comparable climate and topography) 
(personal communication, John Largier).  These are unpublished observations.  Specifically, an 
overflow inlet is typically observed to persist for 1 to 3 months each year at the mouth of Salmon 
Creek (10 miles south of the Russian River) and at the mouth of the Gualala River, discussed below.  
Further, small central coast estuaries exhibit overflow states during spring and summer, e.g., Scott 
Creek and Waddell Creek.  Systems photographed along the Chilean, South African and Oregon 
coasts are of similar size in terms of river flow and lagoon area.  The absence of observations of 
overflow conditions in larger estuaries, similar to the size of the Russian River, suggests that there is 
a limit to the flow energy that can be accommodated by flow over a sand barrier of finite width (and 
thus high slope). 
 
5.4.1 Gualala River 
The mouth of the Gualala River is located 31 miles northwest of Jenner.  Both its tidal prism and 
annual river flow are significantly lower than those of the Russian River.  Despite this, the sites have 
several similarities, most notably their similarly sized beaches bordered by headlands.  During a 
typical year, the inlet is closed for the entire summer and is opened by the first major storm of the 
winter (ECORP, 2005).  The inlet requires consistent rainfall to remain open, and it is common for 
closures to occur within several weeks after each major storm event.  As rainfall decreases during 
the spring, the inlet undergoes repeated cycles involving a closure event, a period of gradual estuary 
stage increase leading to a natural breach, and finally, several days to several weeks of minimal tidal 
conveyance and/or overflow conditions culminating in a new closure event.  These cycles appear to 
continue until evaporative and seepage losses counterbalance inflows into the estuary, preventing the 
stage increase required to cause a natural breach event. 
 
5.4.2 Carmel River 
California State Parks adaptively manages the beach berm which creates a lagoon at the mouth of the 
Carmel River (CA Dept. of Parks and Recreation, 2008).  The goal of this management is similar to 
the goal stated in the Russian River BO (NMFS, 2008):  to enhance the freshwater salmonid rearing 
habitat during summer months.  Sometime in April, May, or June, once the Carmel River discharge 
into the estuary drops below 20-25 ft3/s, bulldozers are used to increase the height of the beach berm.  
This elevated berm blocks ocean tides and saline water from entering the estuary, thereby creating a 
perched lagoon.  When forming the elevated beach berm, an outlet channel is also created so that if 
lagoon water levels exceed 10 feet NGVD, the outlet channel will drain water from the lagoon into 
the ocean.  The outlet channel only conveys water if the discharge to the lagoon does not taper off 
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from 25-20 ft3/s to 10 ft3/s as rapidly as expected.  Once river discharge falls below approximately 
10 ft3/s, evaporation and seepage export enough water from the lagoon that lagoon water levels no 
longer increase. 
 
The Carmel Lagoon outlet channel differs from the proposed Russian River outlet channel with 
respect to several key features, as summarized in Table 4.  Overall, the Russian River outlet channel 
is likely to be more difficult to manage than the Carmel River outlet channel because of its higher 
required conveyance, longer operational period, and lack of natural grade control. 
 
Table 4 Comparison between Russian River and Carmel River outlet channel features 
Outlet channel feature Russian River Carmel River  
Conveyance capacity 50 ft3/s 10 ft3/s 
Operational period 5 months (May-Oct) 1 month 
Grade control none natural rock outcrops 
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6. CHANNEL CONFIGURATION ANALYSIS  
 
As discussed in the conceptual model for target conditions, the outlet channel geometry must 
simultaneously meet two key constraints:  convey sufficient discharge from the estuary to the ocean 
to preserve constant water levels in the estuary and preserve channel function by avoiding closure or 
breaching.  Note that these two constraints can be in conflict since both conveyance capacity and the 
potential for breaching increase with flow rates but closure is more likely for lower flow rates.  The 
technical analyses described in this section inform the range of target channel conditions by 
quantifying the relationship between outlet channel dimensions, bed scour potential, and hydraulic 
conditions.  The ocean-driven processes associated with closure, the wave runup elevation and 
planform alignment, are discussed above in Section 5.  Preventing breaching, a necessary condition 
for reducing marine influence on the estuary is the focus of this section.   
 
Since the outlet channel will be located within a bed of unconsolidated beach sand, a key 
management objective is creating a channel which can sustain its cross section geometry instead of 
scouring.  Breaching can occur if the discharge through the outlet channel is sufficiently forceful to 
scour the channel bed.  To reduce the possibility of scour, threshold design principles (NRCS, 2007) 
are used to examine channel configurations most likely to avoid scour while meeting the other 
constraints of the system.  
 
Channel design using a threshold methodology consists of the following steps: 
 

• Estimate the critical shear stress threshold.  This is a function of the site’s bed particle 
composition, which can be characterized by grain size.   

• Predict hydraulic conditions for the proposed channel.  Use engineering calculations of 
steady flow and a one-dimensional hydraulic model of time-varying flow to estimate the 
velocity and shear stress for a proposed set of channel geometry, flow, and bed roughness. 

• Compare threshold and predicted bed shear stress.  The estimates from the two previous 
steps are compared with a factor of safety to account for variations in hydraulic conditions 
about the mean and uncertainty in parameter estimation.   

• Sensitivity analysis and uncertainty.  Evaluate the sensitivity of threshold and predicted bed 
shear stress to input parameters as well as the factors contributing to overall uncertainty.  

 
6.1 CRITICAL SHEAR STRESS  
 
The critical shear stress is defined as the applied bed shear stress at which sediment motion occurs.  
The critical threshold represents a balance between the force exerted by the flow on the bed and the 
resisting gravitational force of individual sediment particles.  Flows above the critical shear stress 
will transport sediment while flows below the critical shear stress will result in no motion.  The 
critical shear stress is dependent on characteristics of the sediment such as sediment density and 
particle size.  
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Sediment samples at the Russian River mouth were collected in March 2009 to inform the 
assessment of critical shear stress within the outlet channel.  Ten sediment samples taken along the 
proposed outlet channel alignment were analyzed to determine the characteristic grain size 
distribution.  On average, 78% of the sediment had a grain diameter between 0.6-2.0 mm (coarse 
sand), 18% was greater than 2.0 mm (granular), and 4% was between 0.2-0.6 mm (medium sand) 
(EDS, 2009a).  Visual observations of grain size by ESA PWA near the mouth indicated a typical 
diameter between 0.8-1.25 mm (coarse sand). 
 
Based on this assessment of typical beach grain size, ESA PWA estimated the critical shear stress 
using methods outlined in Soulsby (1997) and Fischenich (2001).  For the typical range of observed 
grain size from 0.8-1.25 mm, a critical shear stress of 0.4-0.7 Pa (0.008-0.015 lb/ft2) was determined 
for sand particles in the vicinity of the proposed outlet channel (Attachment A-1).  
 
6.2 PREDICTED HYDRAULIC CONDITIONS 
 
6.2.1 Steady mean flow conditions 
ESA PWA conducted a preliminary assessment of outlet channel hydraulics under steady typical 
summer flow conditions as a screening tool to characterize the range of possible channel geometry 
parameters (bed elevation, channel slope, width, and length).  Simple hydraulic equations for open 
channel flow were used to estimate the in-channel velocity and bed shear stress.  
 
ESA PWA evaluated different combinations of river discharge, bed roughness, channel slope, and 
flow depth to evaluate channel performance.  For a given discharge the hydraulic equations can be 
solved to determine the values of slope, width, and depth that satisfy the critical shear stress 
threshold for sediment motion. Once one of these three parameters is selected, the other two are 
fixed to meet a given shear stress threshold (NRCS, 2007).  Multiple combinations of channel slope 
and width are capable of conveying the design flow at or below the critical shear stress threshold. 
 
Figure 6 shows an example slope-versus-width stability curve for the outlet channel design.  A 
stability curve is a tool used by designers to evaluate channel stability under a range of feasible 
slope-width combinations.  Any combination of slope and width that falls on the stability curve will 
be stable for the prescribed discharge.  Combinations of width and slope that plot above the stability 
curve will result in erosion and scour of the channel.  Combinations of width and slope that plot on 
or below the stability curve will be stable (or depositional).  For a given width, the depth of flow can 
be determined from the corresponding depth-width curve (Figure 6).  For example, a 100-ft wide 
channel discharging 70 ft3/s will be stable for channel slopes less than approximately 0.000125 and 
will flow at a depth of approximately 11 inches.  The stability curve shows that as slope increases, 
channel width must also increase to keep channel velocities below the critical threshold for transport.  
Channel width and depth are inversely related for points on the stability curve, resulting in either a 
narrow channel with relatively deep flow or a wide channel with relatively shallow flow. 
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6.2.2 Calculation of estuary inflows 
ESA PWA developed and calibrated a water balance model based on observed lagoon water levels at 
Jenner, CA.  The purpose of the water balance model is to estimate the reduction in river discharge 
that occurs over the 21 river miles between Guerneville, a USGS continuous discharge gaging 
station, and the mouth of the estuary.  The losses in discharge are attributed primarily to seepage 
through the beach berm (Largier and Behrens, 2010), with diversions, interaction with the adjacent 
aquifer, and groundwater pumping as possible contributing factors. No direct observations of these 
loss terms is available.  The reduction factor serves as the calibration variable for the water balance 
model. For all cases, predicted estuary water levels during closure periods do not match observations 
unless lagoon inflows are reduced relative to the Guerneville discharge.  
 
Model Setup 
During a closure event, the rate of water level increase is a direct function of the net flows into and 
out of the lagoon (Goodwin and Cuffe 1993): 
 

∆𝑉
∆𝑡

= 𝐴
∆ℎ
∆𝑡

= 𝛼𝑄𝑅 − 𝐴𝑖𝑒𝑣𝑎𝑝 − 𝑄𝑠 

 
where:  ΔV =  lagoon inflow during closure (ft3) 

Δt =  duration of closure (days) 
A  =  surface area of the lagoon (ft2) 

  Δh =  change in water level in the lagoon (ft) 
  QR =  river discharge at Guerneville (ft3/day) 
  α =  discharge reduction factor for groundwater losses 
  ievap =  rate of evaporation from the lagoon (ft/day) 
  QS =  rate of seepage loss through the barrier beach (ft3/day) 
  
All terms in the water balance equation can be measured or approximated to allow calculation of α, 
the discharge reduction factor, for each closure event.  The components and data sources of the water 
balance model are described below: 
 

• Estuary water level and inlet state (Δh) – Jenner water level time series, (SCWA, 2000-
2007).  The inlet was assumed to be closed (no flow) during the calibration, based on 
periods when the estuary water levels were non-tidal and increasing estuary water levels.  

• Guerneville discharge (QR) – USGS gaging station 11467000 (Russian River near 
Guerneville, CA at Hacienda Bridge) (http://waterdata.usgs.gov). 

• Evaporation (ievap) – estimated based on climatological evaporation rates for CIMIS evapo-
transpiration reference Zone 1 (California coast) (www.cimis.water.ca.gov, Attachment A-
3). 

• Berm seepage (QS) – estimated using Darcy’s Law based on water level difference between 
lagoon and ocean (Attachment A-4). 

• Lagoon stage-storage curve (A) – determined from 2009 sidescan survey and LiDAR digital 
elevation model (EDS 2009b). 
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The volume of water entering the closed lagoon as a result of waves overtopping the beach berm is 
not included in the water balance model.  Two lines of reasoning provide the basis for this exclusion.  
First, wave conditions during the May through October management period are generally associated 
with beach berm building, not with extensive overtopping and berm erosion more prevalent during 
winter storm events.  The wave runup analysis in Section 5.2.3 confirms that runup elevations 
sufficient to overtop the berm are infrequent.  Second, the observed water levels used in the water 
balance model exhibited nearly constant rates of increase, typically over two days or more.  Short 
periods of rapidly changing water levels indicative of overtopping were not used in the water 
balance analysis. 
 
Model Calibration 
The observed rate of water level increase (Δh/Δt) in the lagoon during 18 closure events was 
calculated from the Jenner gage data.  Rates of water level increase ranged from 0.4 ft/day to 3 ft/day 
and averaged 1 ft/day. The required inflow (ΔV/Δt) to yield the observed rates was calculated based 
on an assumed lagoon surface area (A) at closure of approximately 400 acres. From the observed 
average discharge at Guerneville (QR) over each closure period, a discharge reduction factor, α, was 
calculated for estuary inflow during each of the closure events. The percent reduction ranged from 
10% to 53% and averaged 37% (Attachment A-5). The largest reductions in discharge typically 
occurred in summer and were less in the spring and fall.  
 
The reduction factors were averaged over each month from May-October to approximate a seasonal 
trend. The resulting calibration curve (Attachment A-5) was used to reduce the anticipated 
Guerneville discharge in the unsteady hydraulic modeling discussed in Section 6.2.3 to predict 
downstream flow rates into the lagoon based on upstream discharge measurements.  
 
Comparison with Discharge Measurements 
A limited set of USGS and Agency discharge measurements provides estimates of river flow at other 
locations besides the continuous discharge measurements at Guerneville.  These discharge 
measurements, collected at four stations6

6.2.3

 in the 14 miles below Guerneville, typically fall within 
10% of the Guerneville average daily discharge.  For example, Behrens and Largier (2010) found 
that the longest record, collected by the Agency in 2009 at Vacation Beach, agreed to within 10 ft3/s 
of the discharge measurements made at the permanent USGS Guerneville gage. These relatively low 
losses suggest that the losses calculated to complete the estuary water balance occur downstream of 
these discharge measurements, in the lower 6 miles of the river.  Since the results of the water 
balance are used to estimate estuary inflow in the unsteady hydraulic model (see Section  
below) and have a significant level of uncertainty, the estuary inflow values in the unsteady 
hydraulic model may not represent actual estuary inflow.  Presently, the existing data are insufficient 
to fully characterize the losses between the discharge measurements and lagoon water levels.  Higher 

                                                      
6 Data available from USGS National Water Information System (http://waterdata.usgs.gov/nwis), Russian 
River station names (site number): Duncan Mills (11467210), Monte Rio (382757123003801), Vacation Beach 
(11467006), and Rio Nido (383012122574501).   

http://waterdata.usgs.gov/nwis�
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rates of seepage through the beach berm are one possible explanation.  Largier and Behrens (2010) 
estimate seepage rates to average 60 ft3/s for all closure data. Their seepage estimates vary from 
approximately 30 ft3/s when the estuary is closed and its water level exceeds the ocean water level 
by 2-3 ft to more than 70 ft3/s when the water level difference exceeds 5 ft.  Substantial uncertainty 
about the seepage rate, on the order of ±20 ft3/s, remains; therefore monitoring to resolve this 
discrepancy is recommended in Section 7.7.  The implications of alternative lagoon inflows are 
discussed in the model sensitivity analysis and outlet channel management sections of this report.   
 
6.2.3 Hydraulic modeling of unsteady mean flow conditions 
Using the calibrated water balance model results described in Section 6.2.2, ESA PWA developed a 
hydraulic model to evaluate the performance of the outlet channel for various hydrologic scenarios.  
This modeling is a refinement of the steady mean flow calculations described in Section 6.2.1 
because it quantifies estuary discharge, explicit channel geometry, and temporal changes in 
hydraulic parameters.  Sources and sinks accounted for in the model include river discharge, 
groundwater losses, berm seepage, evaporation, and outlet channel discharge (described in more 
detail in Section 6.2.2 and Figure 7).  Flow in the outlet channel is represented by one-dimensional 
channel hydraulics as a function of estuarine water levels, channel dimensions, channel slope, and 
bed roughness.  Tidally-varying ocean water levels are included in the model, but since these water 
levels stay below the channel’s bed elevation, they do not influence flow in the channel.  Initial 
channel dimensions were based on the results of the preliminary analysis described in Section 6.2.1.  
Model channel geometry was revised iteratively based on subsequent hydraulic analyses and 
discussions with the Agency and NMFS.  Channel geometry is fixed throughout the simulation, even 
though the channel may be subject to scour and its mouth lies in the active transport zone created by 
ocean waves (Section 4).  This assumption has been made because currently available data and 
models cannot adequately characterize the active transport zone.  The management implications of 
this assumption are discussed in Section 7.  The model simulates estuary water levels and outlet 
channel flow for the period spanning proposed outlet channel operations, from May 15 to October 
15. 
 
Discharge Boundary Condition 
ESA PWA analyzed historic discharge data at Guerneville to select a “typical” water year for the 
hydraulic model boundary condition.  A time series of monthly discharge was obtained from USGS 
for the time period from 1970 to 2008 and compared to the median monthly discharge for the 
duration of record to select a typical water year.  For each month, the difference between the 
month’s discharge and the median monthly discharge was computed.  The sum of the differences 
(for May-Oct only) was used to rank each year relative to median conditions.  Based on this ranking, 
the 2000 water year was selected as the most typical year (Attachment A-6). 
 
The year 2000 discharge time series was used to generate a synthetic discharge time series to 
approximate anticipated reduced instream flow conditions.  A measured time series is preferable to 
using the median daily discharge because it retains some of the short-term variability in the observed 
flow rates.  A synthetic discharge time series for anticipated flow conditions was derived from the 
typical discharge time series by scaling the Guerneville discharge to an average summertime flow of 
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120 ft3/s.  This reduction to 67% of observed 2000 discharge is based on the anticipated reduced 
instream flow requirements (Section 3.1) versus historic instream flows.  When flows are adjusted to 
average 120 ft3/s from July to October, short-term variability ranges from about 85-150 ft3/s.  The 
resulting discharge time series at Guerneville is shown in Figure 7a for the simulation period. 
  
The anticipated discharge time series at Guerneville was further reduced using the calibration curve 
developed in Section 6.2.2 to account for downstream losses between the gaging station and the 
lagoon.  The resulting estuary inflow time series is shown in Figure 7a.  Anticipated inflows to the 
lagoon vary from approximately 45-90 ft3/s and average approximately 55 ft3/s during the summer 
months.  Once seepage and evaporation losses are subtracted from the lagoon inflow, modeled 
baseline flows in the outlet channel are 45-85 ft3/s and average 50 ft3/s.   
 
Model Setup 
The configuration for the unsteady HEC-RAS hydraulic model is very similar to the water balance 
model described in Section 6.2.2.  The unsteady model includes the lagoon, outlet channel, and 
beach face, and simulations span the duration of the operational period, from May 15-October 15.  
The outlet channel was parameterized as a prismatic rectangular channel with a width of 100 ft and 
length of 300 ft.  Bed roughness (Manning’s n) was set to 0.02.  The channel bed was set at 5 ft 
NGVD and transitions to a 1V:70H slope on the beach face.  The actual beach face slope is believed 
to be closer to 1V:10H; however, a milder slope was required for model stability.  Sensitivity runs 
with a steeper beach face slope indicated negligible influence on velocities in the upstream portion 
of the outlet channel.  Time-varying seepage and evaporation losses from the lagoon were estimated 
from Darcy’s Law and CIMIS climate statistics for coastal areas, as described in Section 6.2.2.  The 
time series of these losses used as model input are shown in Figure 7b.  Because these combined 
losses are less than 10% of the lagoon inflow, the modeled lagoon outflow through the outlet 
channel is similar to the lagoon inflow (Figure 7a).  A downstream water level boundary condition 
was prescribed for the ocean; however, since the outlet channel bed elevation is above the limit of 
tidal influence (approximately 4.5 ft NGVD), there was no impact on outlet channel hydraulics. 
 
Results 
Model runs were conducted for the operational period from May 15-October 15 for the proposed 
outlet channel geometry described above.  Time series of lagoon water level, channel velocity, and 
bed shear stress were extracted to evaluate channel performance.  Bed shear stress and lagoon water 
level results for the hydraulic modeling are shown in Figure 8a and Figure 8b, respectively.  The bed 
shear stress values shown in Figure 8a are mean model predictions times 1.5 to account for 
transverse variations in bed shear stress not captured by the one-dimensional model (Fischenich, 
2001).   
 
The results for the proposed channel geometry and the anticipated reduced instream hydrology are 
shown as the “Baseline” curve.  The expected range of critical shear stress (0.4-0.7 Pa) is shown in 
Figure 8a for reference.  After the initial higher flow period during the spring and early summer, 
both shear stress and lagoon water level are relatively constant throughout the summer and fall (July-
October).  Bed shear stresses fluctuate during this period, but are always above the critical shear 
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stress, indicating likely sediment motion and scouring of the channel.  Lagoon water levels (Figure 
8b) are relatively constant around 5.6 ft NGVD, resulting in a typical flow depth of approximately 
0.6 ft in the channel.  Channel velocities average 1.1 ft/s and range between 1.0-1.3 ft/s.   
 
6.3 SENSITIVITY ANALYSIS AND UNCERTAINTY 
 
ESA PWA conducted sensitivity and uncertainty model runs for important variables and parameters 
to assess their impact on channel performance.  The testing focused on conditions that may 
encourage a stable channel by reducing predicted bed shear stress below the critical shear stress.  
Parameters tested were reduced outlet channel flow and critical shear stress.    
 
Reduced Outlet Channel Flow 
Anticipated flows in the outlet channel are somewhat uncertain because the losses between upstream 
observed discharges and the outlet channel are not well characterized, as described in Section 6.2.2.  
The baseline simulation presented in Section 6.2.3 used a calibrated seasonally-varying coefficient to 
reduce flow rates into the lagoon.  Once seepage and evaporation losses are subtracted from the 
lagoon inflow, modeled baseline flows in the outlet channel are 45-85 ft3/s.  To test channel 
performance under conditions with further flow reductions (due to higher losses, groundwater 
recharge, diversions, or berm seepage), a sensitivity run was conducted with outlet channel flows 
reduced to 25-45 ft3/s, approximately 45% less than baseline conditions.   
 
Critical Shear Stress 
Uncertainty in the critical shear stress for beach sand at the Russian River mouth is primarily due to 
the fact that the beach is comprised of a distribution of particles of varying diameter (see Section 
6.1), as opposed to a uniform grain size.  Grain size analyses indicate a narrow distribution of 
approximately 0.8-1.25 mm diameter sand, for which the critical shear stress ranges from 0.4-0.7 Pa.  
The critical shear stress for the typical grain size of 1 mm is 0.5 Pa.   
 
Results 
The results of the reduced outlet channel flow sensitivity model run are shown in Figure 8a for bed 
shear stress and Figure 8b for lagoon water level.  The 45% reduction in outlet channel flow resulted 
in reduced bed shear stress and water level.  Average water levels and channel depth decreased by 
approximately 0.1 ft relative to the baseline simulation.  Average bed shear stress decreased by 
approximately 30% to an average value of 0.58 Pa for the summer months.  The range of critical 
shear stress, 0.4-0.7 Pa, is shown in Figure 8a as a blue band.  While the predicted bed shear stress 
for baseline conditions almost always exceeds this range, the predicted bed shear stress for reduced 
outlet channel flow falls within the range of critical shear stress. 
 
The results of the sensitivity simulations suggest that while the baseline conditions are likely to 
cause scour, variability in outlet channel flow and critical shear stress could result in a marginally 
stable channel.  If necessary, a wider channel could be excavated (or could develop naturally) to 
reduce bed shear stress below the critical threshold.  This model was not used to predict sediment 
transport and therefore the modeled channel geometry was held fixed.  Under target conditions, 
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active transport is expected at the channel mouth (Figure 2).  In order for the outlet channel to 
persist, scour caused by the outlet channel flow accelerating down the beach face at low tides needs 
to be balanced by sediment deposition generated by wave action at high tides.  However, if the 
active transport zone moves upstream into the outlet channel, the channel is likely to breach and 
return to tidal conditions, as shown in Figure 4. 
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7. PROPOSED OUTLET CHANNEL ADAPTIVE MANAGEMENT FOR 2015 
 
This section describes the 2015 recommended channel management practices related to the BO 
requirements.  Existing management practices for public safety, operator safety, operational 
responsibility, and other practices not related to meeting the BO objectives are not discussed here.  
These existing practices are documented in the Standard Operational Procedures:  Russian River 
Mouth Opening (SCWA, 2002).  
 
The outlet channel management described in this section is based on the performance criteria, 
conceptual model and technical analysis described in the preceding sections, as well as extensive 
discussion between the Agency, the resource management agencies, and ESA PWA.  In addition, 
implementation efforts provided practical experience for adapting the plan. An account of the 2010 
implementation is provided in Attachment E and an account of physical conditions is provided for 
2011 (Attachment F), 2012 (Attachment G), 2013 (Attachment H), and 2014 (Attachment I).  Some 
uncertainty remains about the exact outlet channel configuration that may best achieve the target 
performance criteria.  This uncertainty arises from the dynamic natural setting for the outlet channel 
and from the unquantified tradeoffs between channel specifications which may benefit one 
performance criterion while impairing another criterion.  For example, to reduce the likelihood of 
closure, it may be beneficial to locate the mouth of the channel further north where the coastline’s 
aspect is more sheltered from waves from the north.  However, extending the channel’s length to the 
northern location may necessitate narrowing its width to keep excavation within currently-permitted 
volumes.  A narrower channel increases the likelihood of scour-induced breaching.  The relative 
importance of these factors is not known, precluding an exact determination of optimal channel 
configuration.  In addition to these uncertainties, actual conditions at the time of closure, such as 
beach berm topography, may inform the selected configuration.   
 
The assessment of the outlet channel conducted to date suggests two possible configuration options:   

• a wide and short channel that seeks to minimize scour potential; or 
• a narrow and long channel aligned to the north that seeks minimize closure potential.   

The rationale supporting each of these configurations is described in more detail in Section 7.3 and 
Attachment D below.  The configuration that is selected at the time of closure will be documented to 
the resource management team in accordance with the communication protocol described in Section 
9.  Performance of implemented configurations will be monitored and documented to test the 
conceptual model which guides management and to suggest adaptive changes to future management 
actions, including some combination of these two configurations.   
 
The strategy for outlet channel management is an adaptive and incremental approach.  This strategy 
favors smaller, more frequent modifications over larger, less frequent, modification with less certain 
outcome. Once experience is gained from implementing the channel and observing its response, it 
may be possible to make larger changes during each incremental modification.  These larger changes 
will decrease the duration and frequency of management activity, thereby reducing the disturbance 
impact over time.  Management practices will be incrementally modified over the course of the 
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management period (May 15th to October 15th) in effort to improve performance in meeting the goals 
of the BO.  
 
The approach may be constrained by an excavation volume limit of 2,000 yd3 and antecedent beach 
berm topography prior to implementation.  This approach will be implemented to the extent feasible 
while still staying within the constraints of existing land use permits. 
 
To provide context for the proposed management plan, the first section below describes previous 
breaching practices for the inlet.  Subsequent sections describe the target channel initiation, location, 
dimensions and supporting operations details.  A hypothetical implementation scenario for the outlet 
channel, based on actual beach berm and ocean conditions observed at the estuary from June 30 to 
July 6, 2009, is provided in Attachment B.   
 
7.1 PREVIOUS BREACHING PRACTICES 
 
Breaching has historically been performed in accordance with the Russian River Estuary Study 
1992-1993 (PWA, 1993) in effort to minimize flooding of low lying shoreline properties in the 
Estuary.  The beach berm was artificially breached by the Agency when the water surface elevation 
in the estuary is between 4.5 and 7.0 feet as read at the Jenner gage.  Breaching was performed by 
creating a deep cut in the closed beach berm approximately 100 feet long by 25 feet wide and 6 feet 
deep by moving up to 1,000 yd3 of sand.  Based on experience and beach topography at the time of 
the breach, the planform alignment of the breach was selected to maximize the success of the 
breaches.  Breaching activities were typically conducted on outgoing tides to maximize the elevation 
head difference between the estuary water surface and the ocean.  After the last portion of the beach 
berm was removed, water would begin flowing out the channel at high velocities, scouring and 
enlarging the channel to widths of 50 to 100 feet. As the channel evolved and meandered, it reached 
lengths in excess of 400 ft.  After breaching, the estuary would be subject to saline water inflow 
throughout incoming tides. 
 
7.2 INITIATION OF EXCAVATION 
 
Initial channel excavation will be performed when the outlet channel first closes following May 15th, 
the beginning of the management period.  Closure is often preceded by a lengthening and narrowing 
of the outlet channel, muting of the estuary tide range, and/or an increase in mean tide level within 
the estuary.  The Agency will monitor the estuary for these conditions and initiate planning for a 
management action when they are observed. 
 
Throughout the management period, the Agency’s permits with CSP and the California Coastal 
Commission dictate that management operations cannot occur on Friday, Saturday, Sunday or a 
holiday because these days coincide with high public use7

                                                      
7 Exceptions can be made in the event of emergency conditions.  See Attachment C for more details. 

.  The incidental harassment authorization 
stipulates that management actions cannot occur for more than two consecutive days unless flooding 
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is threatening. During the marine mammal pupping season (March 15th to June 30th), the initiation of 
Agency operations is further constrained.  Outlet channel management activity must be delayed if a 
pup less than one week old is on the beach along site access pathways and there must be a week-long 
break between management actions.  More details on timing restrictions are provided in Attachment 
C.  
 
Should the outlet channel close in the weeks immediately preceding the management period, the 
Agency, in consultation with NMFS, CDFW, and CSP, may initiate excavation to increase the 
likelihood of entering the management period with the target channel configuration in place. 
 
The constructed outlet channel may also close during the management season, such as following a 
large wave event.  In such circumstances, it will be necessary to perform maintenance on the outlet 
channel, to re-connect the channel to the ocean before the lagoon water level rises too high above the 
new (higher) beach berm elevation. 
  
7.3 CHANNEL LOCATION/PLANFORM ALIGNMENT  
 
Two possible channel configurations within the extent of the existing alignment (Figure 1) may be 
pursued in 2015 since the location that may best achieve the performance criteria is not certain.  
Alternative channel alignments may be implemented to test the relationship of mouth location on 
channel stability.   
 
7.3.1 Wide and short channel alignment 
Preference for a wide and short outlet channel assumes that channel failure by scour-induced 
breaching (Section 4.3) is the controlling failure mode to avoid in selecting the channel’s 
configuration.  This assumption is based on the consequences of breaching, which returns the estuary 
to tidal habitat conditions that will persist until a large wave event occurs to renew the closure.  
Since these closure events are relatively infrequent during the management period (between 1999 
and 2008, there were an average of 2.6 closures per management period), the next opportunity for 
creating freshwater habitat may be months away.  In comparison, if the channel fails by closing, 
which may be more likely for the wide/short channel because of its mouth’s location, another 
management action can be taken to re-open the outlet channel while preserving the freshwater 
condition of the lagoon.  To reduce the possibility of scour-induced breaching, the hydraulic 
calculations and modeling in the channel configuration analysis indicates that the excavated channel 
should be as wide as possible.  Under existing permits, the maximum width is 100 ft.  The hydraulic 
modeling indicates that even a width of 100 ft is likely to scour; a narrower channel will further 
increase bed shear stress and the potential for scour.  Once this width is selected, the channel length 
may need to be constrained to stay within the 2,000 yd3 limit on excavation volume.  The actual 
dimensions of the wide/short configuration will depend on the beach berm topography at the time of 
management action. 
 
For a given lagoon water surface elevation, the wide/short configuration will have a higher average 
bed slope than the longer channel because of the channel’s shorter length.  The wide/short approach 
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attempts to mitigate this by splitting the outlet channel into two reaches with varying steepness, as 
shown in Figure 2.  Across the beach berm, a flat slope is recommended to reduce the contribution of 
bed slope to flow velocity, thereby minimizing the potential for scour.  The entire drop in elevation 
between the lagoon water level and ocean water level is initially located at the end of the outlet 
channel, in the active transport zone.  In the active transport zone, scour caused by the outlet channel 
flow accelerating down the beach face at low tides may be balanced by sediment deposition 
generated by wave action at high tide.  As indicated by modeling (Section 6.2.3), it is likely to be 
difficult to avoid scour even in the portion of the channel with a flat bed because the lagoon water 
level will set up to create the water surface slope necessary to convey the discharge that maintains 
constant lagoon water levels.  So even if the bed slope is zero, the total energy slope (the 
combination of bed slope and water surface slope) is likely to generate scouring flow.   
 
Failure by breaching may not be the controlling mechanism if the actual flows conveyed in the outlet 
channel are less than anticipated or if the channel develops an armored layer of larger particles.  As 
discussed in Section 6.2.2, direct observations of the flow that the outlet channel must convey are 
not available and have been inferred from upstream discharge observations and lagoon water levels 
during closure events.  The anticipated outlet channel conveyance rates average 50 ft3/s and range 
between 45-85 ft3/s.  If actual flow rates are less due to losses elsewhere (e.g. berm seepage), the 
outlet channel will be less likely to scour.  For example, the sensitivity analysis scenario with 
reduced flow rates between 25-45 ft3/s exhibited conditions less likely to scour (Section 6.3).  
Channel armoring is the process by which the smaller sand particles are eroded, leaving behind 
larger particles that have a higher critical shear stress for erosion.  Because of the uniformity of 
particle sizes observed on the beach berm (EDS, 2009a), armoring is thought to be unlikely within 
the range of target elevations for the outlet channel.  Larger particles have been observed in the 
channel, but only when its elevation is lower and within the tidal regime.  
 
The wide/short approach will be to construct the channel in the same general location and alignment 
as the preexisting channel (i.e., the location just prior to closure).  When pursuing this approach, 
excavation will simply widen and connect the channel in place.  As the channel migrates during the 
management season, the location of new excavation may follow this migration.   
 
7.3.2 Narrow and long channel alignment 
The narrow/long approach to channel design assumes that wave-induced closure (Section 4.2) is the 
controlling failure mode to avoid in selecting the channel’s configuration.  By excavating a longer 
channel that stretches to the northwest, the channel’s mouth can be situated in an area that may be 
exposed to less wave energy.  Because of its aspect, the area to the north is more sheltered from 
waves originating from the north.  When large waves originate from the south, the channel will be 
oriented perpendicular to the incident wave direction, which may enhance the channel’s capacity to 
transport sand that is washed into the channel’s mouth by waves (Attachment D).  Observations of 
lateral mouth migration in both directions (Behrens et al. 2009) suggest that waves from both north 
and south directions play a role in mouth dynamics.  Additionally, the narrow/long alignment 
provides flexibility to locate the channel mouth at a location with a flatter beach face slope, which 
may reduce net scour (Attachment D).  The narrow/long approach is supported by observations of 
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outlet channels that form at some other California river mouths (Attachment D).  However, many of 
these other river mouths drain smaller watersheds that have lower flow rates into the lagoon, and 
therefore are less likely to breach.  Also, these lagoons may not be constrained by the risk of 
flooding to adjacent property.  Without a flood risk, lagoon water levels can rise higher and possibly 
drive more seepage through the beach berm rather than through the outlet channel.  Finally, a longer 
channel will reduce the average bed slope, which is hypothesized to reduce scour.  However, as 
discussed for the wide/short channel, it is the total energy slope (the combination of bed slope and 
water surface slope), which drives flow through the channel.  Hydraulic analysis indicates that even 
if there is no slope to the outlet channel (i.e. it is flat), the water level in the lagoon will increase to 
create the water surface slope required to maintain the outlet channel’s discharge.  For the 
anticipated discharge, the corresponding bed shear stress is predicted to cause scour (Section 6.2.3). 
 
The narrow/long approach will angle the channel to the northwest with an approximate aspect of 30-
40 degrees with respect to the beach.  This angled alignment tests possible advantages of site 
features such as areas of reduced wave energy and rocks imbedded in the beach.    
 
7.4 TARGET CHANNEL DIMENSIONS 
 
Prior to excavation the proposed outlet channel will be designed by Agency survey staff using 
computer-aided design (CAD) software.  This design will then be used either to manually stake 
target channel dimensions or to automatically guide the excavation equipment via a GPS-based 
equipment controls.  This operation protocol will ensure that the channel is excavated to the intended 
design.  
 
7.4.1 Excavation Volume 
The quantity of sand moved will depend on antecedent beach topography.  To stay consistent with 
current permits, the excavated volume will not exceed 2,000 yd3.  Once either the wide/short or 
narrow/long planform alignment is selected, the limit on excavation volume will largely set channel 
dimensions.  If a wide channel alignment is selected, the channel length will be limited so the total 
excavated volume remains below the limit.  Similarly, if a long channel alignment is selected, the 
channel width will be limited so the total excavated volume remains below the limit.   The actual 
dimensions at the time of implementation will depend on the beach berm topography at the time of 
implementation.  Monthly surveys of the outlet channel, supplemented by spot checks at the time of 
management actions, will provide necessary information about beach berm topography. 
 
Any sand excavated from the channel will be placed on the adjacent beach and graded to depths of 
approximately 1-2 ft higher than the existing grade.  The placed sand will be distributed in such a 
way as to minimize changes to beach topography.  If the time available for excavation is limited by 
uncontrollable factors such as tides, waves, seal use, or days when operations are forbidden, sand 
placed on the north side of the channel may be left in piles up to 3 ft high and not blended into the 
existing beach topography.  The piles may need to remain un-graded on the north side because 
equipment access to this side is more difficult and may slow down operations.  Once the outlet 
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channel is in place, the north side is also less accessible, reducing the impact of any remaining sand 
piles on public use. 
 
7.4.2 Bed Elevation 
The bed will be excavated 0.5 to 1 foot below the lagoon water level along its entire length, to 
achieve target channel depths (discussed below) upon initiation of flow.  Channel bed elevations are 
expected to be in the range of 3 to 7 ft NGVD, with corresponding lagoon water levels of 4 to 8 ft, 
using a typical flow depth of one foot.  At the start of the management season, lagoon water levels 
and the channel bed may be on the lower of this elevation range, since the system will have recently 
transitioned from intertidal to closed and the beach berm may not yet have built up.  As the 
management season progresses, sand is expected to move onto the beach berm, raising the viable 
bed elevation for the outlet channel.  As the beach berm builds higher, it will support higher lagoon 
water levels while maintaining channel depth within the target range.  The upper end of the bed 
elevation is governed by the flood stage elevation (9 ft NGVD) minus the anticipated water depth 
and a factor of safety to buffer against flooding.  Frequent maintenance will likely be required early 
in the management season to maintain an open outlet channel as the beach berm elevation builds.  
Eventually, the outlet channel may be above the typical wave runup elevation, the elevation at which 
waves may induce channel closure, and close less frequently.   
 
The bed elevation is a key determinant of lagoon water levels and influences the stability of the 
outlet channel. Higher bed elevations have the advantage of better meeting the BO’s performance 
criteria of higher lagoon water levels.  Higher lagoon water levels would increase seepage through 
the beach berm, potentially reducing conveyance requirements and the possibility of scour in the 
outlet channel.  A higher outlet channel is also less likely to be closed by waves.  On the other hand, 
lower bed elevations reduce the potential energy which may cause outlet channel scour, provide a 
greater buffer before flood stage, and may reduce the release of oxygen-depleting organic matter 
from inundated upstream marshes. Developing a better feel the optimal bed elevation is one 
objective of the adaptive management plan. 
 
The Phase 1 performance criteria are to develop an outlet channel that supports a stable, perched 
lagoon with water surface elevations at approximately 7 ft NGVD for several months (Section 3.1).  
Stable conditions imply that river inflow into the lagoon would be approximately the same as the 
sum of outflow through the outlet channel and seepage through the beach berm. Stable conditions 
also imply that net sand deposition or erosion does not impair the outlet channel’s function.  
However, this goal may not be achievable in 2015 because additional constraints in place during this 
year call for modified performance criteria.  
 
The bed slope should be nearly flat within the outlet channel to minimize the likelihood of scouring 
the bed.  This may be difficult to maintain.  In particular, incision within the “flat” channel bottom 
may occur.  
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7.4.3 Depth 
The target range of water depths, 0.5-2 ft, is constrained on the upper end by the maximum depth at 
which the channel is likely to be stable (not scour).  Larger depths would be associated with a 
narrower channel.  The lower end of the range is constrained by the width; shallower depths would 
require impractically large channel widths to provide sufficient cross-sectional area to convey flow.  
Shallower water depths represent a greater factor of safety with regard to preventing bed scour since 
bed friction retards flow speed more strongly for shallower depths.  Prior to implementation the 
predicted rate of water elevation rise within the estuary will need to be considered to determine the 
bed elevation to achieve the flow depths desired at the completion of the channel excavation. 
 
7.4.4 Width 
The width of the channel is estimated to vary within 25-100 ft for consistency with the existing 
management permits.  For the wide/short configuration, the channel bottom would be excavated to a 
width of 100 ft, the permitted maximum, to reduce the potential for scour.  For the narrow/long 
configuration, the channel bottom width will be approximately 30 ft to achieve the desired channel 
length and slope while still staying within the 2,000 yd3 excavation volume limit.   
 
7.4.5 Length  
The channel length is estimated to vary within 100-800 ft, consistent with historic channel lengths 
observed within the management period (Behrens, 2008).  Length will be a function of the channel’s 
planform alignment while also balancing with other channel dimensions in order to keep excavation 
volumes less than 2,000 yd3.  The wide/short configuration would result in channel lengths between 
100-400 ft while the narrow/long configuration would result in channel lengths approaching the 
maximum of 800 ft. 
 
7.5 EXCAVATION TIMING RELATIVE TO THE TIDAL CYCLE  
 
Under the proposed management plan, channel modifications will be initiated during low tide so that 
after several hours of work, the channel will be completed near high tide. As per existing practices, a 
temporary barrier will be left between the ocean and lagoon during excavation. When the last 
material is excavated, then the temporary barrier will be removed at or near high tide.  This will 
minimize the difference in water levels between the estuary and ocean, reducing the potential for the 
re-connected channel to scour into a fully tidal inlet.   
 
7.6 EXCAVATION FREQUENCY  
 
Creating and maintaining the outlet channel will probably employ one or two pieces of heavy 
machinery (e.g. excavator or bulldozer) to move sand on the beach.  At the start of the management 
period (late spring or early summer), when configuring the outlet channel for the first time that year, 
conditions may require operating machinery for up to two consecutive days (as allowed under the 
marine mammal incidental harassment permit).  The precise number of excavations would depend 
on uncontrollable variables such as seasonal ocean wave conditions (e.g. wave heights and lengths), 
river inflows, and the success of previous excavations (e.g. the success of selected channel widths 



 
K:\projects\1958RREAMPOutletChannel\.06Task 2 2015 plan\2015Plan\2015-05-15final\RRE_2015_Outlet_channel_mmgt_plan_v3.docx 

5/15/15 37  

and meander patterns) in forming an outlet channel that effectively maintains lagoon water surface 
elevations.  As technical staff and maintenance crews gain more experience with implementing the 
outlet channel and observing its response, maintenance during the remainder of the management 
season is anticipated to be less frequent.   
 
In consideration of the natural beach environment and public access, effort will be made to minimize 
the amount and frequency of mechanical intervention.  Outlet channel management activities cannot 
last for more than two consecutive days.  During the marine mammal pupping season (March 15th to 
June 30th), the duration and frequency of Agency operations is constrained by restrictions on 
incidental harassment.  Seven days must pass between management events.  More details on duration 
and frequency restrictions are provided in Attachment C. 
 
7.7 UNCERTAINTY AND LIMITATIONS 
 
The proposed operations are based on the analyses documented in this report, input from resource 
agency staff, and on our professional judgment. Uncertainties about the actual estuary inflow, berm 
seepage, and outlet channel performance remain.  As described in Section 6.2.2, the two methods for 
estimating estuary inflow, the water balance model and limited discharge measurements, predict 
disparate estuary inflows.  Estuary inflow will fluctuate over the management period and may be 
greater than the modeled inflow.  The seepage through the beach berm is based only on inferred, not 
observed, estimates of hydraulic conductivity.  The outlet channel, particularly its downstream end, 
will be located in a highly dynamic environment that is influenced by changing river flow, tidal 
water levels and waves.  Since the outlet channel will not include any hard structures, all of these 
sources of hydrologic forces can readily alter the channel’s configuration, which may make it 
difficult to achieve and maintain the channel’s successful function.  Modifications of the proposed 
plan in response to actual conditions will be discussed with the resource agency management team 
and documented according to the communication protocol described in Section 9.  Any 
modifications will be consistent with existing permit requirements. 
 
Adaptive management once the channel is implemented will further enhance management practice.  
Actual feasibility with regards to the full range of dynamic conditions has not been determined.  
Risks associated with outlet channel failure have not been quantified.  In addition to the channel’s 
performance criteria, there are also water quality and ecological performance criteria for the perched 
lagoon.  These additional criteria have not been evaluated as part of the outlet channel management 
plan. 
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8. MONITORING AND ADAPTIVE MANAGEMENT 
 
Monitoring of the outlet channel should be implemented to facilitate an understanding of the 
channel’s behavior and guide adaptive changes to this initial management plan.  Adaptive 
management changes may be made over the course of the management season, in response to natural 
processes, outlet channel conditions, and/or outlet channel response.  In addition, a more 
comprehensive review at the end of the management season will employ the monitoring data to 
recommend management revisions for the following year.   
 
Because relatively few closure events occur per year and each one experiences different river and 
ocean conditions, a comprehensive monitoring plan is recommended to support adaptive 
management.  The monitoring would quantify changes in the beach and channel elevation, lengths, 
and widths, as well as flow velocities and observations of the bed structure (to identify bed forms 
and depth-dependent grain size distribution indicative of armoring) in the channel.  If feasible, the 
required monthly beach topography surveys should be scheduled just in advance of potential closure 
situations (neap tides, low discharge, and/or large wave events).  Staff safety, staff availability, 
pinniped constraints, and/or rapidly changing physical conditions may preclude optimal scheduling 
of beach topographic surveys.  Because monitoring requires human presence on beach, potentially 
disturbing the seal population, the monitoring frequency represents a balance between management 
of the outlet channel and minimizing disruption of wildlife. 
 
A list of recommended monitoring tasks for 2015 is provided below in Table 5.   
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Table 5  Monitoring tasks associated with outlet channel management 
Task Description Field Activities Frequency 

Recommended 
Operations log Record of outlet channel 

management actions and 
ambient conditions.   

Operations staff to generate 
written record of operations 
(excavation method, extent, 
and location) and ambient 
conditions (weather, ocean 
state, estuary water level) 

Daily to 
monthly 

(Depends on 
operational 

activity) 

Outlet channel location and 
state 

An automated video or still 
camera station to capture the 
outlet channel’s location and 
state. 

Field staff to install and 
service a camera, power 
supply, and possibly 
communication system on 
hillside adjacent to estuary.  

Hourly  
imaging 

(automated); 
Weekly 

servicing 
Outlet channel discharge 
measurements 

Collected within the outlet 
channel to verify the 
channel's conveyance.  

Field staff to complete cross 
sectional flow velocity 
surveys using flow meter 
attached to a wading rod with 
electronic data logger. 

Monthly 

Outlet channel bed structure Observe the bed for bed 
forms and depth-dependent 
grain size distribution 
indicative of armoring. 
Sediment sampler used. 

Field staff to collect sediment 
sample from the surface of the 
channel bed. 

Monthly 

Outlet channel topography Collect outlet channel 
elevation and width 

Field staff to survey outlet 
channel features using a total 
station and prism mounted on 
a survey rod. 

Monthly 

Beach topography Collect beach elevation Field staff operating rod and 
staff on beach. 

Monthly 

Estuary flow dynamics  Integrate cross sectional 
velocity data in estuary at 
various locations from mouth 
to Duncans Mills. 

A boat with field staff, 
collecting cross sectional data 
from mouth to Duncans Mills. 

Weekly 
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9. COMMUNICATION PROTOCOL 
 
A communication protocol will provide guidance between the Agency and identified points of 
contact representing key resource management groups in the estuary for the implementation of the 
Outlet Channel Management Plan during the management period (May 15 – October 15).  Primary 
and alternative points of contact have been identified for each of the key resource management 
groups.  These parties, which together are hereafter referred to as the “Team”, include:  Sonoma 
County Water Agency, NOAA National Marine Fisheries Service, California Department of Fish 
and Wildlife, and California State Parks.  A list of contacts for these groups is shown in Table 6. 
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Table 6  Russian River Estuary Management Team 
Contact Level Organization Phone Number E-mail 
Jessica Martini Lamb  Primary Sonoma County Water Agency 707-547-1903 (w) 

707-322-8177 (m) 
jessica.martini.lamb@scwa.ca.gov  

Chris Delaney Secondary Sonoma County Water Agency 707-547-1946 (w) 
707-975-5606 (m) 

cdelaney@scwa.ca.gov  

Gary Tourady Primary Agency Operator 
Sonoma County Water Agency 

707-547-1065 (w) 
707-975-6285 (m) 

garywt@scwa.ca.gov 

Jon Niehaus Secondary Agency Operator 
Sonoma County Water Agency 

707-521-1845 (w) 
707-975-3999 (m) 

jon@scwa.ca.gov 

Robert Coey Primary National Marine Fisheries Service 707-575-6090 (w) Bob.Coey@noaa.gov 
John McKeon Secondary National Marine Fisheries Service 707-575-6069 (w) john.mckeon@noaa.gov 
Rick Rogers Secondary National Marine Fisheries Service 707-578-8552 (w) rick.rogers@noaa.gov 
Tim Dodson Primary CA Dept. of Fish and Wildlife 707-944-5513 (w) timothy.dodson@wildlife.ca.gov 
Eric Larson Secondary CA Dept. of Fish and Wildlife 707-944-5528 (w) eric.larson@wildlife.ca.gov 
Brendan O'Neil Primary California State Parks 707-865-3129 (w) BONEIL@parks.ca.gov 
Damien Jones Secondary California State Parks 707-875-3907 (w) dajone@parks.ca.gov 

mailto:garywt@scwa.ca.gov�
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9.1 IMPLEMENTATION OF OUTLET CHANNEL MANAGEMENT ACTIVITIES 
 
A minimum of 24 hours of notice shall be provided to the Team by the Agency in advance of the 
excavation and maintenance of the outlet channel.  Notice shall be submitted by e-mail (see 
Attachment B.1 for sample) with a general description of the proposed action to be pursued and will 
typically include: 

• Proposed date and time of implementation; 
• Design schematic of proposed channel which shall include: 

• Approximate antecedent beach berm height and width; 
• Proposed location and alignment of outlet channel; 
• Approximate outlet channel dimensions including bed elevation, channel depth, 

width, length, slope and aspect with respect to beach face   
• Predicted estuary water surface elevation at the time of implementation; 

• Current river discharge at USGS Guerneville gage (website: 
http://waterdata.usgs.gov/nwis/uv?cb_00060=on&cb_00065=on&format=gif_stats&period=
21&site_no=11467000) 

• Predicted 24 hour precipitation as estimated by the NOAA National Weather Service for 
Bodega Bay (website: 
http://forecast.weather.gov/MapClick.php?CityName=Bodega+Bay&state=CA&site=MTR
&textField1=38.3333&textField2=-123.047&e=0&FcstType=graphical; 

• Predicted deep water swell height, period, and direction at San Francisco as estimated by 
CDIP (website: 
http://cdip.ucsd.edu/?nav=recent&sub=forecast&units=metric&tz=UTC&pub=public)  

• For maintenance actions a general description of maintenance to be performed;  
• Presence of seal pups; and 
• Equipment to be used for implementation. 

 
Team members shall provide any comments or suggestions to the approach in writing within 12 
hours of the proposed implementation time.  If Agency does not receive any comments before this 
time it is assumed that there are no comments to the proposed action.  Comments and 
recommendations will be recorded for consideration on that management action or future 
management actions, and the Agency will do its best to respond to comments prior to 
implementation. 
 
9.2 COMPLETION OF OUTLET CHANNEL MANAGEMENT ACTIVITIES 
 
Within 36 hours of completion of outlet channel excavation or maintenance activities the Agency 
shall provide the Team a summary of work performed.  This summary will be submitted by e-mail 
and will typically include: 

• Date, time and period of implementation; 
• Estuary water surface elevation at the time of completion; 
• River discharge at USGS Guerneville gage at time of completion 
• Deep water swell at CDIP Pt. Reyes buoy at time of completion 

http://forecast.weather.gov/MapClick.php?CityName=Bodega+Bay&state=CA&site=MTR&textField1=38.3333&textField2=-123.047&e=0&FcstType=graphical�
http://forecast.weather.gov/MapClick.php?CityName=Bodega+Bay&state=CA&site=MTR&textField1=38.3333&textField2=-123.047&e=0&FcstType=graphical�
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• Approximate location of the centerline of the channel mouth in distance along beach berm 
north of the jetty; 

• Approximate orientation of channel along the beach berm; 
• Approximate dimensions and orientation of the excavated channel; 
• Approximate water depth in the excavated channel; 
• For maintenance actions, a general description of maintenance performed; 
• Equipment used during implementation; 
• Presence of seal pups; and 
• Photos documenting work completed. 

 
9.3 OVERRIDING CONDITIONS 
 
Certain conditions such as declines in water quality or imminent flooding to properties and structures 
in the estuary could drastically change the course of management outlined in this plan and may force 
the Agency to breach the estuary.  The Agency shall stay in close contact with the Team on the 
development of any conditions which could affect the overall course of management.  However, 
rapidly changing conditions may limit the notification lead time given to the Team in advance of 
management actions to alleviate flooding or water quality concerns. 
 
9.3.1 Flooding 
 
Based on past management experience in the estuary, the Agency has found that if the estuary is in a 
closed condition, medium to large storm events can produce very rapid rises in estuary water levels.  
These storm events are frequently accompanied by large ocean swells which can close the estuary if 
outflows through the channel are not high enough to counteract the wave forces produced from the 
large swells.  Management to avoid flooding is complicated by safety concerns; the Agency is 
unable to operate equipment required for channel management activities if ocean swells are too 
large.  In the past the Agency has typically breached the estuary in anticipation of a large storm in 
order to prevent flooding. 
 
The high water surface elevations pursued under this plan will diminish the storage capacity of the 
estuary to handle high inflows.  Also, based on past management experience, the Agency believes 
that the outlet channel as described in this plan will be especially susceptible to closure from large 
swell events.  In an effort to avoid flooding of properties in the estuary during the outlet channel 
management period, the Agency will consult with the Team regarding the possibility of breaching 
the estuary in anticipation of a large storm event. 
 
9.3.2 Decline in Water Quality 
 
Declines in water quality could have impacts to salmonids rearing in the estuary, other species which 
reside in the estuary and the public.  Potential water quality concerns include, but are not limited to: 

• Dissolved oxygen conditions becoming dangerously low to fish and other species; 
• Elevated salinity levels in domestic water wells; and 
• Elevated bacterial levels. 
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The Agency will stay in contact with the Team regarding water quality conditions during the 
management period.  Should conditions get to the point that they are potentially dangerous to 
salmonids, other species, or the public, the Agency shall consult with the Team on potentially 
changing the course of management.  In cases of high bacterial levels, the Agency will additionally 
consult with North Coast Regional Water Quality Control Board and the Sonoma County 
Department of Public Health on potential management actions. 
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Russian River Estuary Outlet Channel Management Plan

figure 1

Russian River Estuary Site Location
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figure 5
Russian River Outlet Channel Management Plan

Total Water Level Exceedance, May-Oct

Source: D. Behrens (unpublished).  Wave data from CDIP 
Point Reyes buoy. 
Note: Total water level calculated as sum of daily higher high 
tide and wave runup elevation. Wave runup calculated from 
Stockdon et al (2006) using estimated de-shoaled deepwater 
equivalent wave heights. 
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Source:  2010 anticipated discharge at Guerneville and into 
lagoon calculated by scaling observed 2000 discharge at 
USGS gage #11467000 (Russian River near Guerneville, 
CA).  Evaporation rates calculated from monthly 
climatological rates for CIMIS evapotranspiration zone 1 
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ATTACHMENT A: SUPPORTING WORKSHEETS FOR CHANNEL CONFIGURATION 
ANALYSIS 

Worksheets

A-1. Critical shear stress for incipient motion of sane particles 
A-2. Manning’s n 
A-3. Evaporation 
A-4. Berm seepage 
A-5. Mouth closure 
A-6. Russian River discharge 
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A�2.�Manning's�n�worksheet�

1958.01�Russian�River�Estuary�Outlet�Channel
J.�Vandever�(PWA)
4/1/2009

d50 1 mm 0.003281 ft

D 0.84 ft
Rh 0.83 ft
S 0.00008 ft/ft

Equation n Notes
Strickler�(1923)* 0.018 *valid�d�range�unknown
Limerinos�(1970)* 0.021
Bray�(1979)* 0.017
Bruschin�(1985)* 0.018
Julien�(2002)* 0.024
USGS�(WSP2339) 0.026 for�0.2<d<1.0�mm

Average 0.021
Average�w/o�USGS 0.020

J:\1958.01RREAMPOutletChannel\Task�4�Prelim�geometry\Prelim�design�calcs\1958.01_Critical_Shear_Stress.xls

USGS Polynomial�fit�to�USGS�data�(d=2.0�mm�not�included):
d�(mm) n

0.2 0.012
0.3 0.017
0.4 0.020
0.5 0.022
0.6 0.023
0.8 0.025
1.0 0.026
2.0 0.035

y�=��0.091x4 +�0.2616x3 � 0.2853x2 +�0.1491x��
0.0084

0.010

0.012

0.014

0.016

0.018

0.020

0.022

0.024

0.026

0.028

0 0.5 1 1.5

M
an

ni
ng

's
�n

d�(mm)

J:\1958.01RREAMPOutletChannel\Task�4�Prelim�geometry\Prelim�design�calcs\1958.01_Critical_Shear_Stress.xls



A�3.�Evaporation�Worksheet

1958.01�Russian�River�Estuary�Outlet�Canal
J.�Vandever�(PWA)
15�Apr�09

CIMIS�Reference�Evapotranspiration�(Eto)�Zones
http://www.cimis.water.ca.gov/cimis/images/etomap.jpg

Russian�River�Estuary�is�located�on�California�coast�in�Zone�1�
(Coastal�plains�and�heavy�fog.�Lowest�Eto�in�California,�characterized�by�dense�fog)

in/month days in/day mm/day cfs
Jan 0.93 31 0.03 0.76 0.6
Feb 1.40 28 0.05 1.27 1.1
Mar 2.48 31 0.08 2.03 1.7
Apr 3.30 30 0.11 2.79 2.3
May 4.03 31 0.13 3.30 2.7
Jun 4.50 30 0.15 3.81 3.2
Jul 4.65 31 0.15 3.81 3.2

Aug 4.03 31 0.13 3.30 2.7
Sep 3.30 30 0.11 2.79 2.3

J:\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\Data\Evaporation\1958.01_RRE_Evaporation_Worksheet.xls

Sep 3.30 30 0.11 2.79 2.3
Oct 2.48 31 0.08 2.03 1.7
Nov 1.20 30 0.04 1.02 0.8
Dec 0.62 31 0.02 0.51 0.4

RRE�Surface�Area 500 acres
21,780,000�� sq�ft

J:\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\Data\Evaporation\1958.01_RRE_Evaporation_Worksheet.xls
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A�4.�Berm�Seepage�and�Hydraulic�Conductivity

1958.01�Russian�River�Estuary�Outlet�Canal
J.�Vandever�(PWA)
16�Apr�09

HEC�RAS�Diversion�Rating�Curve

Lagoon�WL�(ft) dh�(ft) q�(cfs)
�5 0 0.00 Darcy's�Law
0 0 0.00

0.24 0 0.00 (MTL)

1 0.76 0.01
2 1.76 0.07
3 2.76 0.17 W 250 ft
4 3.76 0.32 L 2500 ft
5 4.76 0.51 z_ocean 0.24 ft�NGVD�(MTL)
6 5.76 0.75 k 0.0023 ft/s
7 6.76 1.03
8 7.76 1.36
9 8.76 1.74

10 9 76 2 16 (Flood Stage)

)( Lh
W

hkA
W

hkq ��
�

	
�

	

\\mars\projects\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\1958.01_RRE_Berm_Seepage.xls

10 9.76 2.16 (Flood�Stage)
11 10.76 2.62
12 11.76 3.13

0.0

0.5

1.0

1.5

2.0

2.5
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ag
e�
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�

	

\\mars\projects\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\1958.01_RRE_Berm_Seepage.xls



A�4.�Berm�Seepage�and�Hydraulic�Conductivity

1958.01�Russian�River�Estuary�Outlet�Canal
J.�Vandever�(PWA)
7�Apr�09

Bouwer,�H.�1978.�Groundwater�Hydrology.�McGraw�Hill,�Inc.�480�p.

Low High Low High Mid
Fine�Sand 1 5 0.001 0.006 0.003
Medium�Sand 5 20 0.006 0.023 0.014
Coarse�Sand 20 100 0.023 0.116 0.069
Gravel 100 1000 0.116 1.157 0.637
Sand�and�Gravel 5 100 0.006 0.116 0.061

Hydraulic�Conductivity
(m/day)

Hydraulic�Conductivity
(cm/s)

\\mars\projects\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\1958.01_RRE_Berm_Seepage.xls\\mars\projects\1958.01RREAMPOutletChannel\Task�5�Hydrologic�modeling\1958.01_RRE_Berm_Seepage.xls
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Attachment B.  Hypothetical Implementation Scenario 
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The following hypothetical implementation scenario is presented to demonstrate how the outlet 
channel management plan may be implemented.  The scenario is based on actual beach berm and 
ocean conditions observed at the estuary from June 30 to July 6, 2009. 

This scenario is purely hypothetical and demonstrates how the adaptive management plan may be 
implemented based on historical conditions observed in 2009.  Actual implementation of the plan 
may vary in terms of channel geometry, channel location and time required for implementation.  
The beach environment at the project site is highly dynamic so actual implementation of the plan 
will be evaluated on a case-by-case basis. 

Wednesday, June 30th

Agency personnel have been tracking riverine and ocean conditions on a daily basis during the 
outlet channel management period.  Several days ago, they identified a forecasted ocean swell 
event with the potential to close the estuary.  When it arrives, this medium-sized (2-4 ft.) ocean 
swell, angled from the southwest, pushes sand into the tidal inlet cutting flow from the estuary to 
the ocean.  Stage in the estuary at the time of closure is approximately 3.5 ft NGVD.  Based on 
river discharge and the time of year, Agency personnel estimate that the estuary water level’s rate 
of rise will be 0.5 ft/day.   

Thursday, July 1st

Agency personnel visit the site to assess sandbar conditions.  The outlet at the time of closure is 
just south of Haystack Rock, approximately 550 ft northwest of the jetty, with an alignment 
roughly perpendicular to the beach face.  The preexisting channel slope is steep and would, 
therefore, be susceptible to scour and wave run-up. Agency decides that this is not the preferable 
alignment for the outlet channel.  In effort to create a channel which has shallower gradient and 
less susceptible to ocean conditions, it is decided that the channel will be more ideally located to 
the north of Haystack Rock angled to the northwest.  Agency staff collects measurements and 
limited survey data (e.g. elevation at low point of the berm) in the area to develop a design for the 
outlet channel. 

[Note:  If closure had occurred during the pupping season (March 15 – June 30), the site 
assessment would have included a survey for the presence of seal pups.] 

Agency staff returns to their offices to develop a plan and design for the implementation of the 
outlet channel.  Changes between the most recent monthly topographic data and current 
conditions are assessed using the time-lapse photography and today’s survey data. If indicated, 
today’s survey data and judgment may be used to revise the topographic data.   

Stage in the estuary is now approximately 4.0 ft. NGVD.  Observations from the Jenner gage are 
used to confirm the previously estimated rate of water surface rise of 0.5 ft/day.  Based on current 
stage and this rate of water surface rise, implementation of the outlet channel is scheduled for 
Monday and Tuesday, July 5th and 6th so that stage in the estuary will be approximately 6.5 ft. 
NGVD after the outlet channel is completed.   
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A design is prepared using the best available topographic data.  The outlet channel will be 
approximately 30 ft wide with 4:1 side slopes, 350 ft long to the mean high tide line, a channel 
bottom elevation at the inlet of approximately 6 ft NGVD, and a channel design flow depth at 
time implementation of approximately 0.5 ft.  Channel will be aligned to the northwest with an 
approximate aspect of 35° with respect to the beach face.  Estimated material to be excavated is 
approximated and confirmed to be less than 1,000 yd3.   

Agency staff prepares e-mail to management team to notify them of intention and schedule to 
construct the outlet channel, provide information regarding current conditions, and provide team 
with a design schematic according to the Communication Protocol procedure documented in 
Section 7.8.1 of the management plan. Please see Attachments B.1 and B.2 for an example of e-
mail transmittal with attached design schematic.  Agency biologists coordinate with Stewards of 
the Coast and Redwoods to schedule volunteers to assist with pre-, day of, and day after outlet 
channel creation pinniped monitoring. 

Friday, July 2nd

Agency staff receives comments from management team on proposed approach.  Time allowing, 
Agency responds, modifies the proposed approach as needed, and decides on the final approach.

Agency staff reviews rate of water surface rise in the lagoon to confirm that flooding is not 
expected before proposed management action.   

Monday and Tuesday, July 5th and 6th

Agency maintenance crews arrive at the Goat Rock State Beach parking lot early in the morning 
to prepare for implementation.  Agency biologist arrives to begin pinniped monitoring at least one 
hour prior to crews and coordinates with maintenance crew leader.  Agency surveyors stake out 
designed channel and make corrections to alignment and channel geometry to account for 
potential changes in beach berm topography since last topographic survey.  Outlet channel 
excavation is carried out according to Section 7.5 of the management plan and according to the 
plan submitted to the management team.  Implementation is also conducted in accordance with 
the Agency’s IHA for harbor seals, northern elephant seals and California sea lions which may be 
present at the site during excavation activities. Photos are taken to document all implementation 
activities, and following completion of the outlet channel Agency staff collects measurements of 
completed channel geometry, flow depth and location.   

Wednesday, July 7th

Agency staff sends e-mail to management team to provide documentation of the completion of 
the outlet channel according to the Communication Protocol procedure documented in Section 
7.8.2 of the management plan.  Please see Attachment B.3 for an example of e-mail transmittal. 

After implementation of the channel, the Agency will monitor performance of the outlet channel 
according to the monitoring program described in Section 7.7 of the management plan. 
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Attachment B.1:  Sample Proposed Outlet Channel Implementation Email  

Date: 7/1/10 

Hello Outlet Channel Management Team - 

The Russian River Estuary closed on 6/30/10.  The Sonoma County Water Agency plans to 
implement an outlet channel beginning at 7 am on July 5th and potentially extending to the 
afternoon of July 6th. Details of the proposed outlet channel are the following: 

� Channel Width: 30 ft. 
� Channel Length: 350 ft. 
� Channel Bottom Elevation: 6 ft NGVD 
� Design Flow Depth: 0.5 ft 
� Location of Channel Inlet Centerline: 970 ft northwest of jetty 
� Channel Alignment Aspect: 35 deg. with respect to beach face 
� Estimated Estuary WSEL at Time of Completion: 6.5 ft 
� Existing Beach Berm Crest Elevation: 10 ft NGVD 
� Existing Beach Berm Width: 300 ft 
� Excavation Equipment: 1 Excavator, 1 Bulldozer 

Attached is a design drawing developed using the most recent topographical survey (6/30/10).  
Due to the highly dynamic nature of conditions at the site, actual topography at the time of 
implementation may vary.  Implementation of the channel may differ from design in order to 
account for changed topography.  

Current and predicted conditions at the site are the following: 

� River and Estuary: 
� Russian River near Guerneville Flow (USGS 11467000): 120 cfs  
� Predicted 72 hour precipitation: 0 in. 

� Ocean: 
� Approximate rate of estuary water surface rise: 0.5 ft/day 
� Current Swell Height and Direction:  5.8 ft @ 10 sec. @ 320 deg. 
� 7/5/10 Predicted Mean Swell Height and Direction: 2.5 ft @ 15 sec. @ 200 deg. 

No seal pups were observed on the beach. 

For updates on conditions please visit the following URL: 

http://www.bml.ucdavis.edu/boon/russianriver

If you have any comments to the proposed implementation plan please provide comments no 
later than 7/2/10, 5 pm. Should you have any questions or concerns please contact me or Jessica 
Martini-Lamb at jessicam@scwa.ca.gov, 707-547-1903 (office), 707-322-8177 (mobile).  

Sincerely, 

Chris Delaney, P.E. 
Agency Engineer 
Sonoma County Water Agency 
707-547-1946 (office) 
707-975-5606 (mobile) 
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Attachment B.2:  Sample Proposed Outlet Channel Design Schematic 
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Attachment B.3:  Sample Proposed Outlet Channel Implementation Email  

Date: 7/8/10 

Hello Outlet Channel Management Team - 

The Russian River Estuary closed on 6/30/10.  The Sonoma County Water Agency implemented 
an outlet channel beginning at 7 am on July 5th and extending to the afternoon of July 6th. Details 
of the implemented outlet channel are the following: 

� Channel Width: 30 ft. 
� Channel Length: 350 ft. 
� Channel Bottom Elevation: 6 ft NGVD 
� Flow Depth: 0.7 ft 
� Location of Channel Inlet Centerline: 970 ft northwest of jetty 
� Channel Alignment Aspect: 35 deg. with respect to beach face 
� Estuary WSEL at Time of Completion: 6.7 ft 
� Existing Beach Berm Crest Elevation: 10.2 ft NGVD 
� Existing Beach Berm Width: 300 ft 
� Excavation Equipment: 1 Excavator, 1 Bulldozer 

Attached are photographs of the beach before, during, and after the outlet channel 
implementation.  

Current and predicted conditions at the site are the following: 

� River and Estuary: 
� Russian River near Guerneville Flow (USGS 11467000): 115 cfs  
� Predicted 72 hour precipitation: 0 in. 

� Ocean: 
� Current Swell Height and Direction:  2.7 ft @ 14 sec. @ 200 deg. 
� 7/10/10 Predicted Mean Swell Height and Direction: 2.4 ft @ 12 sec. @ 200 deg. 

No seal pups were observed on the beach. 

For updates on conditions please visit the following URL: 

http://www.bml.ucdavis.edu/boon/russianriver

If you have any comments on the implemented channel, please provide comments no later than 
7/12/10, 5 pm. Should you have any questions or concerns please contact me or Jessica Martini-
Lamb at jessicam@scwa.ca.gov, 707-547-1903 (office), 707-322-8177 (mobile).  

Sincerely, 

Chris Delaney, P.E. 
Agency Engineer 
Sonoma County Water Agency 
707-547-1946 (office) 
707-975-5606 (mobile) 



 
 
 
 
 
 

Attachment C.  Summary of Land Use Permits  
(Revised March 23, 2015) 

 
 
 
 
List of Valid Permits and Agreements for the Russian River Estuary Management Project  
Page Agency Permit No. Expiration 
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California Department of Fish and 
Wildlife 

Lake and Streambed 
Alteration Agreement 
(1600-2010-0380-R3) 

December 31, 2015 

 
C-6 

California Regional Water Quality 
Control Board, North Coast Region 

Section 401 Water 
Certification 
(1B10122WNSO) 

May 14, 2019 

 
C-11 

California Coastal Commission Coastal Development 
Permit 2-12-004 

August 15, 2016 

C-20 US Army Corps of Engineers, San 
Francisco District 

Section 404 & Section 
10, Individual Permit 
(2004- 285610N) 

December 31, 2023 

C-21 California Environmental Quality Act  None 
 

C-21 
California State Lands Commission  
 

General Lease, Public 
Agency Use (PRC 
7918.9) 

December 31, 2023 

C-24 California Department of Parks and 
Recreation 

Temporary Use Permit December 31, 2015 

C-31 California Department of Parks and 
Recreation 

Collections Permit February 26, 2015 

C-33 US Department of Commerce, 
National Oceanic and Atmospheric 
Administration, National Marine 
Fisheries Service 

Incidental Harassment 
Authorization 

April 20, 2015 

C-1 

 



Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

California Department of 
Fish and Wildlife 
 
Lake and Streambed 
Alteration Agreement  
(III-1176-96) - November 6, 
1996 
 
Agreement  Renewal – 
November 14, 2001 
 
Agreement  Extension – 
October 17, 2002 
 
Agreement  Renewal – 
November 13, 2003 
 
Agreement  Renewal – 
September 30, 2005 
 
Agreement  Extension – 
December 7, 2009 
 
Agreement  Amendment – 
December 13, 2009 
 
Lake and Streambed 
Alteration Agreement  
 (1600-2010-0380-R3) - 
September 8, 2011 
 
Expiration - December 31, 
2015 

 
 

 
 
May 1: 
 
Adaptive 
Management 
Annual 
Report 

C-2 

 



Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

California Department of 
Fish and Wildlife 
(continued) 
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Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

California Department of 
Fish and Wildlife 
(continued) 
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Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

California Department of 
Fish and Wildlife 
(continued) 
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Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

California Regional Water 
Quality Control Board, 
North Coast Region 
 
Section 401 Water 
Certification 
(1B04001WNSO) - May 6, 
2004 
 
Amendment Extension – 
October 14, 2009 
 
Amendment Extension – 
January 20, 2011 
 
Amendment Extension – 
January 5, 2012 
 
Amendment Extension – 
December 11, 2012 
 
Amendment Extension – 
December 16, 2013 
 
Expiration - December 31, 
2014 
 
 
Section 401 Water 
Certification (WDID 
1B10122WNSO) - May 14, 
2014 
 
Expiration – May 14, 2019 
 
 
 

All conditions of this order apply to the applicant (and all their employees) and all 
contractors (and their employees), sub‐contractors (and their employees), and any 
other entity or agency that performs activities or work on the project as related to 
this water quality certification. 

 
1. If monitoring results identify potentially dangerous water quality conditions, the applicant will promptly consult with 

Regional Water Board staff in addition to staff from other agencies identified in the application, including the National 
Marine Fisheries Service, the California Department of Fish and Wildlife, and California State Parks, with the intent of 
examining possible resolution through management action. Potentially dangerous conditions may include, but are not 
limited to, high bacterial levels, the presence of cyanobacteria, or other conditions that could affect human health. 

 
2. The mitigation measures detailed in the Environmental Impact Report (SCH 2010052024) are hereby incorporated by 

reference and are conditions of approval of this certification.  Notwithstanding any more specific conditions in this certification, 
the applicant shall comply with all mitigation measures identified in the Environmental Impact Report that are within the 
Regional Water Board’s jurisdiction. 

 
3. The annual fee amount for this Clean Water Act Section 401 Water Quality Certification shall be in accordance with the 

current dredge and fill fee schedule, per Division 3, Chapter 9, Article 1, section 2200(a)(3) of title 23 of the California Code of 
Regulations, based on the maximum dredge amount of 49,000 cubic yards proposed for the first  year, and each year following.  
This fee shall be submitted prior to authorization of that  year’s management period and shall be approved by amendment to this 
Order by  signature of the Executive Officer.  The fee payment shall indicate the WDID number,  and which season it is for.  
If the entire proposed beach dredging work for that year is  not completed during that management season, the fee for the 
remaining amount of  beach dredging for that year shall be applicable to the remaining management  season(s), until the 
remaining amount of the fee is exhausted.  In the case the remaining  amount of the fee is exhausted within the five year term 
of this Order, the appropriate  fee amount shall be paid at that point to be based on the actual volume of beach  dredging 
performed, and/or proposed to be performed.  There shall be no fee refunded  to the Applicant if at the expiration of this Order 
there is any unapplied fee. 

 
4. A draft water quality monitoring plan was submitted on December 23, 2013, which includes datasonde deployment, 

nutrient/bacterial/algal sampling, and sediment chemistry and benthic community indices. Regional Water Board staff issued a 
letter to SCWA on April 1, 2014, detailing the Regional Water Board’s requirements for a water quality monitoring plan.  A 
final water quality monitoring and reporting plan (WQMRP) must be submitted to the Regional Water Board by July 15, 2014, 
for approval by the Executive Officer.  The WQMRP must include the following: 

a. Datasonde deployment – Since the size of estuary pool will increase at times under the new estuary 
management, it is expected that there will be an increase in shallow over‐bank habitat along the new 
shoreline. Diel water temperature, dissolved oxygen, and pH levels in these expanded littoral regions should 
be evaluated for impacts to the COLD beneficial use during target water surface elevations. Sampling will 

 
 
March 31: 
 
Draft Annual 
Adaptive 
Management 
Plan 
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Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

 
 
California Regional Water 
Quality Control Board, 
North Coast Region 
(continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

consist of vertical profiles in shallow water areas to characterize lagoon backwater areas. 
b. Stage measurements – The river reach near Monte Rio is expected to be affected by the backwater effects 

under the new estuary management. An additional water level measurement station should be placed in 
this river reach to evaluate when backwater effect on water quality conditions at stations sampled in the 
reach. 

c. Bacteria Sampling 
i. Duncans Mills and Bridgehaven stations should be replaced with public beach access 

locations at Patterson Point Preserve and Vacation Beach. 
ii. The monitoring plan should specify that the USEPA (2012) Beach Action Value for E .coli bacteria 

concentration (i.e., 235 MPN/100mL) will be used to determine if sampling should proceed the 
next day. 

iii. Water samples should be diluted when higher concentrations of bacteria are expected so that 
the results are not censored. 

iv. Assessment of the human‐host Bacteroides bacteria levels should also be conducted to determine if the 
new estuary management increases a threat to public health from human sources. Quantifiable 

levels of human‐host Bacteroides bacteria indicate recently deposited human waste. The assessment 
should be conducted at the public recreation beaches (i.e., Monte Rio, Patterson Point Preserve, and 
Vacation Beach) during the lagoon management period when the estuary is closed and the beaches 

are inundated. The Sonoma County Public Health Laboratory (as well as other labs) has the 
capability to quantify human‐host Bacteroides bacteria that indicate recently deposited human waste. 

d. Algal sampling – Since the size of estuary pool will increase at times under the new estuary management, it is 
expected that there will be an increase in shallow over‐bank habitat along the new shoreline. The larger areas 
of shallow habitat will provide additional habitat substrate for periphytic algal mats. The spatial extent of 
these algal mats and the resulting impact under the new estuary management should be evaluated. In addition, 
an evaluation of possible cyanobacteria within the periphytic algal mats should be conducted, and if found, the 
possibility of cyanotoxins should be evaluated. 

e. A Quality Assurance Project Plan (QAPP) needs to be submitted with the final WQMRP (i.e., 
EPA/240/B‐01/003). 

 
5. This certification action is subject to modification or revocation upon administrative or judicial review, including review and 

amendment pursuant to Water Code section 13330 and title 23, California Code of Regulations, section 3867. 

 
6. This certification action is not intended and shall not be construed to apply to any discharge from any activity involving a 

hydroelectric facility requiring a Federal Energy Regulatory Commission (FERC) license or an amendment to a FERC 
license unless the pertinent certification application was filed pursuant to title 23, California Code of Regulations, section 
3855, subdivision (b) and the application specifically identified that a FERC license or amendment to a FERC license for a 
hydroelectric facility was being sought. 
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7. The validity of this certification is conditioned upon total payment of any fee required under title 23, California Code of 

Regulations, section 3833, and owed by the applicant. 

 
8. Regional Water Board staff shall be notified in writing at least five working days, when conditions allow, prior to the 

commencement of ground disturbing activities, or as soon as possible prior to or upon initiating ground disturbing activities, 
with details regarding the construction schedule, in order to allow staff to be present onsite during construction, and to 
answer any public inquiries that may arise regarding the project. 

 
9. No debris, soil, silt, sand, bar, slash, sawdust, cement or concrete washings, oil or petroleum products, or other organic or 

earthen material from any construction or associated activity of whatever nature, other than that authorized by this Order, shall 

be allowed to enter into or be placed where it may be washed by rainfall into waters of the state.  When operations are 

completed, any excess material or debris shall be removed from the work area. 

 
10. All activities and best management practices (BMPs) shall be implemented according to 

the submitted application and the conditions in this certification. BMPs for erosion, sediment, and turbidity control shall be 
implemented and in place at commencement of, during, and after any ground clearing activities or any other project activities 
that could result in erosion or sediment discharges to surface water. 

 
11. In accordance with state and federal laws and regulations, the applicant is liable and responsible for the proper disposal 

for project‐generated waste. When handling, transporting, and disposing of project‐generated waste, the applicant and 
their contractors shall comply with all applicable state and federal laws and regulations. When disposing of 
project‐generated waste offsite, the applicant and its contractors shall: 

 

a. Make appropriate arrangements to dispose of the material, including, but not limited to, property owner 
agreements, permits, licenses, and environmental clearances; 

b. Obtain satisfactory evidence that the work in 11.a has been completed; and 

c. Obtain a dated, signed manifest from the disposal site owner, or authorized representative, that identifies the 
type and quantity of disposed waste. 

 

12. The applicant shall prioritize the use of wildlife‐friendly, biodegradable (not photo‐ degradable) erosion control products 
wherever feasible. The applicant shall not use or allow the use of erosion control products that contain synthetic materials 
within waters of the United States or waters of the state at any time. The applicant shall not use or allow the use of erosion 
control products that contain synthetic netting for permanent erosion control (i.e. erosion control materials to be left in place 
for two years or more after the completion date of the project). If the applicant finds that erosion control netting or products 
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have entrapped or harmed wildlife, personnel shall remove the netting or product and replace it with wildlife‐friendly 
biodegradable products. The applicant shall request approval from the Regional Water Board if an exception from this 
requirement is needed for a specific location. 

 

13. Disturbance or removal of existing vegetation shall not exceed the minimum necessary to complete the project. 

 

14. If, at any time, an unauthorized discharge to surface water (including wetlands, lakes, rivers, or streams) occurs, or any 
water quality problem arises, the associated project activities shall cease immediately until adequate BMPs are 
implemented including stopping work. The Regional Water Board shall be notified promptly and in no case more than 24 
hours after the unauthorized discharge or water quality problem arises. 

 
15. Fueling, lubrication, maintenance, storage, and staging of vehicles and equipment shall 

not result in a discharge or threatened discharge to any waters of the state including dry portions of the shoreline. At no 
time shall the applicant or its contractors allow use of any vehicle or equipment that leaks any substance that may 
impact water quality. 

 
16. Prior to implementing any change to the project that may have a significant or material effect on the findings, conclusions, or 

conditions of this Order, the applicant shall obtain the written approval of the Regional Water Board executive officer. If the 
Regional Water Board is not notified of a significant alteration to the project, it will be considered a violation of this Order, 
and the applicant may be subject to Regional Water Board enforcement actions. 

 
17. The Regional Water Board may add to or modify the conditions of this Order, as appropriate, to implement any new or 

revised water quality standards and implementation plans adopted and approved pursuant to the Porter‐Cologne Water 
Quality Control Act or section 303 of the Clean Water Act. 

 
18. The applicant shall provide Regional Water Board staff access to the project site to document compliance with this 

certification. 

 
19. In the event of any violation or threatened violation of the conditions of this Order, the violation or threatened violation shall 

be subject to any remedies, penalties, process or sanctions as provided for under applicable state or federal law. For the 
purposes of section 401 (d) of the Clean Water Act, the applicability of any state law authorizing remedies, penalties, 
process or sanctions for the violation or threatened violation constitutes a limitation necessary to assure compliance with the 
water quality standards and other pertinent requirements incorporated into this Order. In response to a suspected violation 
of any condition of this certification, the State Water Board may require the holder of any federal permit or license subject to 
this Order to furnish, under penalty of perjury, any technical or monitoring reports the State Water Board deems appropriate, 
provided that the burden, including costs, of the reports shall bear a reasonable relationship to the need for the reports and the 
benefits to be obtained from the reports. In response to any violation of the conditions of this Order, the Regional Water 
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Board may add to or modify the conditions of this Order as appropriate to ensure compliance. 

 
20. The applicant shall provide a copy of this Order and State Water Board Order 2003‐ 0017‐DWQ to any contractor(s), 

subcontractor(s), and utility company(ies) conducting work on the project, and shall require that copies remain in their 
possession at the work site. The applicant shall be responsible for ensuring that all work conducted by its contractor(s), 
subcontractor(s), and utility companies is performed in accordance with the information provided by the applicant to the 
Regional Water Board. 

 
21. In the event of any change in control of ownership of land presently owned or controlled by the Applicant, the Applicant 

shall notify the successor‐in‐interest of the existence of this Order by letter and shall forward a copy of the letter to the 

Regional Water Board at the above address. 

 
To discharge dredged or fill material under this Order, the successor‐in‐interest must send to the Regional Water Board 
Executive Officer a written request for transfer of the Order. The request must contain the requesting entity’s full legal 
name, the state of incorporation if a corporation, and the address and telephone number of the person(s) responsible for 
contact with the Regional Water Board. 

 
The request must also describe any changes to the Project proposed by the successor‐ in‐interest or confirm that the 
successor‐in‐interest intends to implement the Project as described in this Order.  Except as may be modified by any 
preceding conditions, all certification actions are contingent on: a) the discharge being limited to and all proposed mitigation 
being completed in strict compliance with the Applicant’s Project description, and b) compliance with all applicable 
requirements of the Water Quality Control Plan for the North Coast Region (Basin Plan). 

 
22. Except as may be modified by any preceding conditions, all certification actions are contingent on a) the discharge being 

limited to and all proposed mitigation being completed in strict compliance with the applicant’s project description, and b) 
compliance with all applicable requirements of the Water Quality Control Plan for the North Coast Region (Basin Plan). 

 
23. The authorization of this certification for any dredge and fill activities expires on May 14, 2019. Conditions and 

monitoring requirements outlined in this Order are not subject to the expiration date outlined above, and remain in full 
effect and are enforceable. 
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California Coastal 
Commission 
 
Coastal Development Permit 
(CDP 2-01-033) – May 15, 
2002 
 
Amend. Extension (2-01-033-
1A)  – June 14, 2010 
 
Monthly Extensions (January 
- June 2011) 
 
Emergency CDP (2-12-002-
G) –January 9, 2012  
 
New CDP Application 
Submitted – January 23, 2012 
 
Application deemed complete 
– July 9, 2012 
 
Emergency CDP (2-13-005-
G) –February 21, 2013 
 
Emergency CDP (2-13-005-
G) –February 21, 2013 
 
Emergency CDP (G-2-13-
0221) –October 15, 2013 
 
CDP (2-12-004) February 26, 
2014 
 
Expiration-August 15, 2016 
 

 
 
 

 
 
 
 
August 15: 
 
Annual 
Report for 
CDP (2-12-
004) 
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US Army Corps of 
Engineers, San Francisco 
District 
 
Section 404 & Section 10, 
Individual Permit  
(285610N) - July 22, 2005 
 
Permit Modification - 
October 5, 2009 
 
Time Extension January 5, 
2011 
 
Time Extension December 8, 
2011 
 
Time Extension December 
10, 2012 
 
Time Extension December 
10, 2013 
 
Section 404 & Section 10, 
Individual Permit  
(2004- 285610N) – April 1, 
2014  
 
Expiration - December 31, 
2023 
 
 

 
SPECIAL CONDITIONS: 

 
12. To remain exempt from the prohibitions of Section 9 of the Endangered  Species Act, the non-discretionary Terms 

and Conditions for incidental take of federally-listed  Species shall be fully implemented as stipulated in 
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 Conh·ol and Water Conservation Improvement District in the Russian River Watershed," also known as the 
Russian River Biological Opinion, (NMFS File No. 151422SWR2000SRl50) dated September 24, 2008. Project 
authorization under this permit is conditional upon compliance with the mandatory terms and conditions associated 
with incidental take. Failure to comply with the terms and conditions for incidental take, where a take of a federally-
listed species occurs, would constitute an unauthorized take and non-compliance with the authorization for your 
project. The NMFS is, however, the authoritative federal agency for determining compliance with the incidental 
take statement and for initiating appropriate enforcement actions or penalties under the Endangered Species Act. 

 
13. SCWA shall provide USACE a copy of the approved Estuary Monitoring Plan and all subsequent Annual 

Monitoring Reports required by the Biological Opinion. 

 
14. Unless otherwise approved, authorized discharges of dredged material on the sandbar below the high tide line 

shall consist only of the native sand excavated from the pilot channel. 

 
15. SCWA shall provide USACE a Breaching Activities Report by 31 March for each year of the ten-year permit 

authorization period. Each Breaching Activities Report shall present a tabulation of the breaching events that 
occurred during the preceding year, including the approximate estuary closure date, the approximate number of 
estuary closure days occurring before the breach event, the breaching event date, and the recorded estuary water 
level of the breaching event date. 

 
5.   The current Coastal Development Permit (CDP 2-12-004) issued by the California Coastal Commission expires on 

15 August 2016. The current Section 401 water quality certification (WDID No. IB04001WNSO) issued by the 
Regional Water Quality Control Board expires on 31 December 2015. SCWA shall obtain requisite time 
extensions for the Coastal Development Permit and water quality certification prior to the commencement of any 
work to be performed during the remainder of the ten-year Department of the Army permit authorization period. 
SCWA shall provide USACE a copy of all requisite time extensions to ensure continuing project conformance with 
State coastal zone and water quality standards. 

  

 
 

 
 
March 31: 
 
Annual 
Breaching 
Report 
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California Environmental 
Quality Act  
 
Environmental Impact Report 
(EIR) 
  Notice of Preparation – May 
10, 2010 
  Notice of Completion – 
December 15, 2010 
  Notice of Determination – 
August 16, 2011 
  

 
See EIR for Mitigation Measures. 

 
 
None 

California State Lands 
Commission  
 
General Lease, Public 
Agency Use  
(PRC 7918.1 R 08103) – June 
29, 2004 
 

 Lagoon Outlet Channel 
Authorization –  
October 13, 2009 

 
(Expiration - December 
31, 2010) 

      
Monthly Extensions -  
January 1 to 
December 31,  2011  

 
General Lease, Public 
Agency Use (PRC 7918.9) – 
January 1, 2012 
 
  

 
 
No Date: 
Annual Water 
Quality Data 
Summary 
Reports; 
Annual 
Report for 
Russian River 
Estuary 
Management 
Activities 
Monitoring 
Plan 
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California State Lands 
Commission 
(continued) 
 
Renewed General Lease, 
Public Agency Use (PRC 
7918.9) – Approved by 
Commission on February 20, 
2015 
 
Expiration – December 31, 
2023 
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California Department of 
Parks and Recreation 
 
Temporary Use Permit – 
December 30, 2003 
 
     Permit Extension –       
     September 14, 2009 
 
     Permit Extension –  
     December 28, 2009 
 
     Expiration – June 30,  
     2010 
 
Temporary Use Permit – May 
15, 2011 
 
Time Extension – February 
20, 2013 
 
Time Extension – December 
18, 2013 
 
 
Time Extension – February 2, 
2015  

 
No Reporting 
Required for 

TUP 
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California Department of 
Parks and Recreation 
(continued) 
 
Expiration – December 31, 
2015 
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Parks and Recreation 
(continued) 
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California Department of 
Parks and Recreation 
(continued) 
 
Collections Permit – 
September 1, 2012 
 
Collections Permit renewal – 
February 26, 2014 
 
Expiration – February 26, 
2015 
 

 

 

 
 
 
No Reporting 
Required for 
Collectors 
Permit 
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US Department of 
Commerce, National 
Oceanic and Atmospheric 
Administration, National 
Marine Fisheries Service 
 
Incidental Harassment 
Authorization (IHA)  - April 
21, 2011 
                                         
IHA  (renewal) - April 21, 
2012 
 
IHA  (renewal) - April 21, 
2013 
 
IHA  (renewal) - April 21, 
2014 
 
Expiration – April 20, 2015 

  
1. This Incidental Harassment Authorization (IHA) is valid from April 21 , 2014 through April20, 

2015. 
2. This IHA is valid only for activities associated with estuary management activities in the 

Russian River, Sonoma County, California, including: 
(a) Lagoon outlet channel management; 
(b) Artificial breaching of barrier beach; 
(c) Geophysical surveys and other work associated with a jetty study; and 
(d) Physical and biological monitoring of the beach and estuary as required. 

3. General Conditions 
(a) A copy of this IHA must be in the possession of SCW A, its designees, and work crew 
personnel operating under the authority of this IHA. 
(b) SCWA is hereby authorized to incidentally take, by Level B harassment only, 3,880 harbor 
seals (Phoca vitulina richardii), 42 California sea lions (Zalophus californianus californianus), 
and 42 northern elephant seals (Mirounga angustirostris). 
(c) The taking by injury (Level A harassment), serious injury, or death of any of the species 
listed in condition 3(b) of the IHA or any taking of any other species of marine mammal is 
prohibited and may result in the modification, suspension, or revocation of this IHA. 
(d) If SCWA observes a pup that may be abandoned, it shall contact the National Marine 
Fisheries Service (NMFS) West Coast Regional Stranding Coordinator immediately (562-980-
3230; Justin.Viezbicke@noaa.gov) and also report the incident to NMFS Office of Protected 
Resources (301-427-8425; Benjamin.Laws@noaa.gov) within 48 hours. Observers shall not 
approach or move the pup. 

4. Mitigation Measures 
In order to ensure the least practicable impact on the species listed in condition 3(b ), the holder 
of this IHA is required to implement the following mitigation measures: 

 
January 20, 
2015: 
 
Marine 
Mammal 
Monitoring 
Results 
Report 
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US Department of 
Commerce, National 
Oceanic and Atmospheric 
Administration, National 
Marine Fisheries Service 
(continued) 

(a) SCWA crews shall cautiously approach the haul-out ahead of heavy equipment to minimize the 
potential for sudden flushes, which may result in a stampede – a particular concern during pupping 
season. 
(b) SCWA staff shall avoid walking or driving equipment through the seal haul-out.  
(c) Crews on foot shall make an effort to be seen by seals from a distance, if possible, rather than 
appearing suddenly at the top of the sandbar, again preventing sudden flushes. 
(d) During breaching events, all monitoring shall be conducted from the overlook on the bluff along 
Highway 1 adjacent to the haul-out in order to minimize potential for harassment. 
(e) A water level management event may not occur for more than two consecutive days unless 
flooding threats cannot be controlled. 
(f) Equipment shall be driven slowly on the beach and care will be taken to minimize the number of 
shut-downs and start-ups when the equipment is on the beach. 
(g) All work shall be completed as efficiently as possible, with the smallest amount of heavy 
equipment possible, to minimize disturbance of seals at the haul-out. 
(h) Boats operating near river haul-outs during monitoring shall be kept within posted speed limits 
and driven as far from the haul-outs as safely possible to minimize flushing seals. In addition, 
SCWA shall implement the following mitigation measures during pupping season (March 15-June 
30): 
(i) SCWA shall maintain a one week no-work period between water level management events 
(unless flooding is an immediate threat) to allow for an adequate disturbance recovery period. 
During the no-work period, equipment must be removed from the beach. 
G) If a pup less than one week old is on the beach where heavy machinery will be used or on the 
path used to access the work location, the management action shall be delayed until the pup has left 
the site or the latest day possible to prevent flooding while still maintaining suitable fish rearing 
habitat. In the event that a pup remains present on the beach in the presence of flood risk, SCWA 
shall consult with NMFS and CDFG to determine the appropriate course of action. SCWA shall 
coordinate with the locally established seal monitoring program (Stewards of the Coast and 
Redwoods) to determine if pups less than one week old are on the beach prior to a breaching event. 
(k) Physical and biological monitoring shall not be conducted if a pup less than one week old is 
present at the monitoring site or on a path to the site. 
(1) No jetty study activities shall occur in the vicinity of the harbor seal haul-out during the pupping 
season. 

 

C-33 

 



Sonoma County Water Agency 
Summary of Special Conditions of Permits for Russian River Estuary Management Activities 

Agency / Permit / 
Expiration 

Special Conditions Report Due 
Date 

5. Monitoring 
The holder of this IHA is required to conduct baseline monitoring and shall conduct additional monitoring as 
required during estuary management activities. Monitoring and reporting shall be conducted in accordance 
with the approved Pinniped Monitoring Plan.  

(a) Baseline monitoring shall be conducted twice-monthly for the term of the IHA. These censuses shall 
begin at dawn and continue for eight hours, weather permitting; the census days shall be chosen to 
ensure that monitoring encompasses a low and high tide each in the morning and afternoon. All seals 
hauled out on the beach shall be counted every 30 minutes from the overlook on the bluff along 
Highway 1 adjacent to the haul-out using high-powered spotting scopes. Observers shall indicate where 
groups of seals are hauled out on the sandbar and provide a total count for each group. If possible, adults 
and pups shall be counted separately. 
(b) In addition, peripheral haul-outs shall be visited for 1 0-rninute counts twice during each baseline 
monitoring day. 
(c) During estuary management events, monitoring shall occur on all days that activity is occurring using 
the same protocols as described for baseline monitoring, with the difference that monitoring shall begin 
at least one hour prior to the crew and equipment accessing the beach work area and continue through 
the duration of the event, until at least one hour after the crew and equipment leave the beach. In 
addition, a one-day pre-event survey of the area shall be made within one to three days of the event and 
a one-day post-event survey shall be made after the event, weather permitting. 
(d) Monitoring of peripheral haul-outs shall occur concurrently with event monitoring, when possible. 
(e) For all monitoring, the following information shall be recorded in 30-minute intervals: 

i. Pinniped counts by species; 
ii. Behavior; 
iii. Time, source and duration of any disturbance, with takes incidental to SCWA actions recorded 
only for responses involving movement away from the disturbance or responses of greater 
intensity (e.g., not for  alerts); 
iv. Estimated distances between source of disturbance and pinnipeds; 
v. Weather conditions (e.g., temperature, percent cloud cover, and wind speed); and 
vi. Tide levels and estuary water surface elevation. 

(f) All monitoring during pupping season shall include records of any neonate pup observations. 
SCWA shall coordinate with the Stewards' monitoring program to determine if pups less than one 
week old are on the beach prior to a water level management event. 
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6. Reporting 
The holder of this IHA is required to: 

(a) Submit a report on all activities and marine mammal monitoring results to the Office of 
Protected Resources, NMFS, and the West Coast Regional Administrator, NMFS, 90 days prior to 
the expiration of the IHA if a renewal is sought, or within 90 days of the expiration of the permit 
otherwise. This report must contain the following information: 

i. The number of seals taken, by species and age class (if possible); 
ii. Behavior prior to and during water level management events; 
iii. Start and end time of activity; 
iv. Estimated distances between source and seals when disturbance occurs; 
v. Weather conditions (e.g., temperature, wind, etc.); 
vi. Haul-out reoccupation time of any seals based on post-activity monitoring; 
vii. Tide levels and estuary water surface elevation; 
viii. Seal census from bi-monthly and nearby haul-out monitoring; and 
ix. Specific conclusions that may be drawn from the data in relation to the four questions of 
interest in SCWA's Pinniped Monitoring Plan, if possible. 

(b) Reporting injured or dead marine mammals: 
i. In the unanticipated event that the specified activity clearly causes the take of a marine 
mammal in a manner prohibited by this IHA, such as an injury (Level A harassment), serious 
injury, or mortality, SCWA shall immediately cease the specified activities and report the 
incident to the Office of Protected Resources, NMFS, and the West Coast Regional Stranding 
Coordinator, NMFS. The report must include the following information: 

A. Time and date of the incident; 
B. Description of the incident; 
C. Environmental conditions (e.g., wind speed and direction, Beaufort sea state, cloud 
cover, and visibility); 
D. Description of all marine mammal observations in the 24 hours preceding the 
incident; 
E. Species identification or description of the animal(s) involved; 
F. Fate of the animal(s); and 
G. Photographs or video footage of the animal(s). 
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Activities shall not resume until NMFS is able to review the circumstances of the 
prohibited take. NMFS will work with SCW A to determine what measures are 
necessary to minimize the likelihood of further prohibited take and ensure MMP A 
compliance. SCWA may not resume their activities until notified by NMFS. 

ii. In the event that SCWA discovers an injured or dead marine mammal, and the lead observer 
determines that the cause of the injury or death is unknown and the death is relatively recent 
(e.g., in less than a moderate state of decomposition), SCWA shall immediately report the 
incident to the Office of Protected Resources, NMFS, and the West Coast Regional Stranding 
Coordinator, NMFS. The report must include the same information identified in 6(b )(i) of this 
IHA. Activities may continue while NMFS reviews the circumstances of the incident. NMFS 
will work with SCWA to determine whether additional mitigation measures or modifications 
to the activities are appropriate. 
iii. In the event that SCWA discovers an injured or dead marine mammal, and the lead observer 
determines that the injury or death is not associated with or related to the activities authorized 
in the IHA (e.g., previously wounded animal, carcass with moderate to advanced 
decomposition, or scavenger damage), SCW A shall report the incident to the Office of 
Protected Resources, NMFS, and the West Coast Regional Stranding Coordinator, NMFS, 
within 24 hours of the discovery. SCWA shall provide photographs or video footage or other 
documentation of the stranded animal sighting to NMFS. 
IV. Pursuant to sections 6(b)(ii-iii), SCWA may use discretion in determining what injuries 
(i.e., nature and severity) are appropriate for reporting. At minimum, SCWA must report those 
injuries considered to be serious (i.e., will likely result in death) or that are likely caused by 
human interaction (e.g., entanglement, gunshot). Also pursuant to sections 6(b )(ii-iii), SCWA 
may use discretion in determining the appropriate vantage point for obtaining photographs of 
injured/dead marine mammals. 

7. Validity of this IHA is contingent upon compliance with all applicable statutes and permits, including 
NMFS' 2008 Biological Opinion for water management in the Russian River watershed. This IHA may 
be modified, suspended or withdrawn if the holder fails to abide by the conditions prescribed herein, or 
if the authorized taking is having a more than a negligible impact on the species or stock of affected 
marine mammals. 
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Attachment D.  Russian River Barrier Beach and Estuary Water Surface Level Adaptive 
Management in Concert with Physical Processes 

(from National Marine Fisheries Service) 
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Russian River Barrier Beach and Estuary Water Surface Level
Adaptive Management in Concert with Physical Processes 

John McKeon, National Marine Fisheries Service 

To comply with NMFS’ BO for adaptive management of the RR estuary, i.e., to manage the beach with 
the goal of conserving beach sand to allow formation of a stable low-flow season elevated outlet-channel 
and creating a brackish /freshwater lagoon with marine influence minimized, the Sonoma County Water 
Agency (SCWA) will need to balance multiple natural physical processes when carrying out flood control 
activities.  The two primary processes to balance are: wave and longshore transport of sand into the 
channel, dependent on wave direction, height and steepness; and outlet channel river-flow scour 
determined by slope, depth and roughness.  The amount of sand transported by either force is dependent 
on sand supply.  As the channel is likely to be of sand only, the vertical elevation-controls of the outlet 
channel will be the sum of sand transport out of the channel at low tide by the river outflow, versus 
transport of sand into the channel on the incoming high tide by wave action and longshore current.  As the 
tide lowers and rises, one of these two physical forces will predominate.  Balancing the two transport 
mechanism rates over a 24 hr tidal cycle will be key to maintaining an over-all stable vertical outlet 
channel elevation and stable estuary water levels minimally influenced by tidal fluctuation.  The wave-
face between the low tide line and the top of the wave-face crest (height determined by wave height at 
high tide) will be the key area of scour and accretion during the cycle.                                                                                     

Calculation of scour in open flume channels is a well studied subject, with critical shear stress of when 
sediments are mobilized on the channel bottom a function of grain size, water velocity and depth.  
Velocity is determined by roughness and slope.  Channel dimension, slope and roughness can be 
calculated for predicted flow ranges to minimize sheer stress, bed mobilization, scour, and incision of the 
channel.  However, slope across the wave face will be determined by the beach profile where the river 
outflow meets the ocean.  This is the likely point at which channel headcutting would begin, resulting in 
significant lowering of the outlet channel elevation and estuary water surface elevation (WSE).  Because 
SCWA cannot influence the slope of the wave face beach profile, strategies to minimize scour potential 
are limited to: 1) choose a river channel outlet location across the wave face where the beach profile has 
the least slope between the low tide line and wave-face crest height, and 2) minimize depth with increased 
channel width across the crest of the wave face.  This will both limit scour on the outgoing tide, and 
increase wave transport of sand into the mouth with a greater length of wave break pushing sand into the 
channel on high tides.  Also, to limit propagation of any headcutting precipitated at low tide, the velocity 
in the channel above the wave face can be decreased with increased roughness and length, or the depth 
(and scour potential) decreased by increasing the outlet channel width.  The beach size and configuration 
at the time of closure, and the jetty, will constrain, and in part determine, these three channel 
characteristics. 
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However, if flood threats and subsequent breaching actions are to be avoided, minimization of scour in 
the channel and across the wave face needs to be balanced against the ability of channel outflow to 
remove the predictable transport of sand into the channel by wave and longshore transport, both of which 
significantly increase during a beach building event and result in a channel closure event.

Transport of sand by waves on to a beach (and into the outlet channel) occurs when wave height 
compared to wave length reaches a critical point, which is called critical steepness, expressed as Critical 
H/L.  JW Johnson determined critical steepness in the laboratory as = 0.03; waves with a lower H/L value 
moved sand offshore, those with a higher value moved sand onshore2.  Wave length is directly 
proportional to wave period.  Using the acceleration rate of gravity, 32/ft/sec/sec= g; and pi for rough 
approximation of wave form as sinusoidal, L = g/2pi* T2 or 5.12T2 (e.g., 13 ft waves, 9 second period; 9 
squared*5.12= 414.72; 13/414.72=  0.0314, steep enough to accrete, or 9 ft waves, 7 second period; 7 
squared*5.12= 250.88;  9/250.88= 0.0359). 

Because of the coastal aspect of the RR beach and the presence of headlands to the north and south, wave 
direction is important in determining the height of waves which reach the beach.  Wave direction and size 
also determine the strength of the longshore current, and thus the rate of channel infilling on an incoming 
tide.  The larger the waves, and greater the angle of wave incidence away from perpendicular to the 
beach, the stronger the longshore current and amount of sand transport. 

The incidence of the outlet channel to the wave-face crest will be critical in limiting channel infilling by 
wave action during a beach building event.  When a beach building/closure event is occurring, at high tide 
waves will be delivering and depositing sand up and over the wave face crest into the mouth of the 
channel at a rate much greater than the ability of the relatively low flow of the channel to transport sand in 
opposition to the direction of wave transport.  However, a channel behind the wave-face crest and close to 
perpendicular to the wave direction will be more capable of transporting the sand washed into it by wave 
action, as flow from the wave will be entrained in the flow of the outlet channel, with the added flow 
increasing the transport power of the outlet channel.  Thus, by orienting the outlet channel near to 
perpendicular to wave run-up direction, the out-flow channel will be better at limiting or preventing 
accretion of sand in the channel mouth by successive waves than if the channel is parallel to the wave 
run-up direction.  Strategies for minimizing accretion of sand in the lagoon outlet channel mouth during a 
beach building event, and limiting likelihood of outlet channel closure events will be: 1) choose a river 
channel outlet location where the beach profile has the least slope between the low tide line and wave-
face crest height, as less slope will mean a greater distance for waves to expend their energy before 
topping the wave crest, and/or the lower wave-face crest would signify an area of reduced wave size and 
transport capacity; 2) align the channel from the lagoon outlet, and behind the wave-face crest, to be as 
near to perpendicular as possible to wave run-up direction in order to minimize sand accretion at the 
channel mouth during high tide.; 3) insure there is sufficient slope from the lagoon WSE to the point the 
channel crosses the wave-face crest sufficient to maintain flow across the wave-face crest when waves 
push the crest above the high tide line (~ 3.3 ft NGVD with a 6 foot high tide).  This means planning for 
the outlet channel invert to be above the lowest point of the wave-face crest height. 

������������������������������������������������������������

2�Willard�Bascom.�1980.�Waves�and�Beaches.�Anchor�Books�Edition.�ISBN:�0�385�14844�5�
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Channel Planform and Slope

In addition to the above described means to balance scour and accretion in the channel mouth and across 
the wave face, the channel planform will be dictated by beach topography.  The entire beach topography 
above the tide lines is determined by waves and longshore current that will continue to sculpt the beach 
once the outlet channel has been established.  To avoid repetitive heavy equipment excursions on to the 
beach to reform the outlet channel, the beach topography should dictate both the channel planform and 
slope of the outlet channel.  To determine the most natural channel planform and slope, i.e., the planform 
location and slope that will most likely be maintained by wave and tidal action subsequent to formation of 
an outlet channel by SCWA, a detailed topographic survey of the beach will need to be prepared post 
lagoon-closure, and prior to beach and estuary WSE management actions. 

Natural Analogues

When waves reach critical steepness and sand accretion occurs on the beach, the underwater sand bar just 
outside the wave break is moved onshore with the incoming tide.  The beach increases in both width and 
height, which results in a lengthening of the outlet channel as it has a greater width of beach to cross, and 
behind the wave-face crest, flows longitudinally along the beach to the lowest point of the crest.  The 
increased length of the channel results in more resiliency to scour and incision during low tide and allows 
for stabilized lagoon WSE, with tidal influence becoming muted.  Lacking subsequent beach building 
events, the channels may scour back down below the high tide level within weeks, reintroducing tidal 
influence to the lagoon WSE.  However, with continued or subsequent beach building events, the channel 
continues to elevate and lengthen, and with river inflows declining in spring/summer, the channel loses its 
ability to incise, and a closed of perched lagoon WSE eventually results. 

A short duration event of critically steep waves and beach building occurred along the California Coast 
the week of May 27th to June 3, 2010.  Attached are photos of these river mouth beaches and the channels 
that resulted from that short duration beach building event.   A WSE stage monitor in the Carmel lagoon 
recorded the effect on lagoon WSE, in which subsequent to the event and the lengthening of the channel, 
the WSE of the lagoon was maintained above the high tide level and tidal influence became muted.  
Photos included are of Carmel, San Lorenzo, Scott, Waddell, Pamponio and Navarro river beaches.  A 
plot of the Carmel lagoon WSE for June 2010 can be viewed at 
http://www.mpwmd.dst.ca.us/wrd/lagoon/webplots/2010/2010webplots.htm 
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a)

b)

Source:  C. Delaney, SCWA figure 5
Russian River Outlet Channel Adaptive Management Plan

Natural and Managed Outlet Channels

PWA Ref# 1958.01 
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Attachment I. Physical Processes During the 2014 Management Period 
 
As required by the Russian River Biological Opinion, the Sonoma County Water Agency (Water 
Agency) has been tasked with managing the Russian River Estuary to facilitate summer lagoon 
conditions to improve salmonid habitat. The goal is to meet this need by creating an outlet 
channel while also maintaining the current level of flood protection for properties adjacent to the 
estuary (NMFS, 2008). The adaptive management plan, described in the main body of this report, 
was developed by the Water Agency with assistance from ESA PWA and the resource agency 
management team in 2009 and revised annually from 2010 to 2015. Because of permit 
constraints, the Water Agency was only able to implement the plan beginning in 2010. The 
revised plan was in effect for 2014, but no opportunities for management action occurred during 
the management period.  
 
During the 2014 management period, May 15th to October 15th, Water Agency staff regularly 
monitored current and forecasted estuary water levels, inlet state, river discharge, tides, and wave 
conditions to anticipate changes to the inlet’s state. Although several short-lived closure events 
occurred throughout late April and early May, the first four months of the management period 
experienced only tidal conditions. An extended closure event began on September 17th. Because 
of reduced inflows, the lagoon’s stage rose slowly and did not reach an appropriate level for 
enacting the outlet channel until the end of the management period. Except for a few days 
immediately after artificial breaches, the lagoon remained closed from late September through 
late November. 
 
Even though no management actions were implemented to inform the adaptive management 
process, the physical conditions and inlet response during the management period are reviewed in 
this attachment to contribute to site understanding and to inform future management actions. 
 
METHODOLOGY 
This review of the 2014 outlet channel management period examines water levels, ocean wave 
conditions, ocean water levels, riverine discharge, and beach topography, as well as inlet size and 
location. The sources for these parameters are listed in Table 1. These data were supplemented 
with personal observations and discussion with staff from the Water Agency, NMFS, CDFW, and 
the Bodega Marine Laboratory.  
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Table 1. Data Sources 

Parameter Source 
Estuary water level (hE) Water Agency Jenner gage* 
Wave height (Hs), period (Ta), and direction  CDIP Point Reyes buoy #029 
Ocean water level (hO)  NOAA Point Reyes  #9415020 
Russian River discharge (Qf) USGS Guerneville #11467000 
Beach topography, ft NGVD Water Agency monthly surveys 
Inlet size and location Water Agency and Bodega Marine Laboratory 

autonomous cameras 
*Data transmission failure due to cellular network issues occurred for several periods throughout 
the management period. 
 
INLET STABILITY PARAMETER AND CLOSURE RISK PROBABILITY 
In addition to considering individual parameters, researchers at the Bodega Marine Laboratory 
have developed a combined parameter to evaluate the stability of the inlet’s state, with the aim of 
predicting closure risk (Behrens et al., 2013). (Note that the inlet stability parameter does not 
differentiate between full closure and the perched conditions with a small outlet channel. When 
discussing this parameter, both states are referred to as a ‘closure’ in that tides are prevented from 
propagating into the estuary.) The inlet stability parameter presented by Behrens et al. (2013) 
quantifies the risk of inlet closure based on a sediment balance in the inlet. It considers the daily 
balance between wave-driven sediment import to the inlet and sediment export driven by tidal 
fluctuations. The wave-driven import is assessed using nearshore wave estimates derived from a 
transformation matrix and offshore buoy data (ESA PWA, 2012) and the latter is estimated from 
tide gage data within the estuary and a stage-storage relation derived from the available 
bathymetry. Using daily-average values of the stability parameter within the period 1999-2008, 
Behrens et al. (2013) showed that high-percentile values of the parameter are closely linked to the 
risk of the inlet closing within five days. As the percentile of the stability parameter increases, the 
risk of inlet closure within five days increases exponentially, from risks of roughly five percent 
when the parameter is at the 50th percentile to a risk of 80 percent when it is measured at the 99th 
percentile.  
 

SUMMER AND FALL CONDITIONS 
Time series of estuary water levels, as well as the key forcing factors (waves, tides, and riverine 
discharge), are shown in Figure 1 for the entire management period. The lagoon water level time 
series (Figure 1a) summarizes the closure events at the beginning of the management period, as 
well as the subsequent tidal conditions and later closure events in fall. As shown in Figure 1d, 
discharge was low for most of the management period, dropping from 7,000 ft3/s on April 2nd to 
below 100 ft3/s on May 21st. In mid-July, flows briefly reached 200 ft3/s and remained above 100 
ft3/s for about a week. Afterwards, flows slowly declined until they reached a minimum of 55 ft3/s 
on October 7th. As in prior years, wave energy was minimal in much of the management period. 
A late season swell event (Hs > 8 ft, Tp > 14s) occurred in late June, and may have led to the 
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subsequent week of muted tides in the lagoon, but did not lead to full inlet closure. A gap in Pt 
Reyes wave buoy data for the dominant period (Tp) for parts of September and October prevented 
nearshore transformation of waves during this time. At the end of the management season, high 
wave events overtopped the beach berm, delivering enough water to the lagoon to increase the 
daily rises in lagoon stage to 0.4-0.8 ft during the late-season closure event. Overtopping is 
visible in photographs taken by the river mouth overlook camera. These large waves also 
prevented breaching equipment from accessing the beach.  
 
The conditions leading to inlet closure were consistent with the existing conceptual model 
described in Section 4 of the Management Plan. All closure events coincided with either 
moderately high waves (Hs > 6 ft) having periods greater than 10 s, or with neap oceanic tide 
ranges of less than approximately 5 ft, with the exception of the September closure event, when 
nearshore waves could not be estimated. Moderately high waves coincided with the closure 
events in April and May. The September closure event occurred during a neap tide. The artificial 
breach events that occurred on October 22nd and November 17th were coincident with neap tides 
and large to moderate waves, and were followed by closure within less than one day. The 
artificial breach event on November 26th happened during a spring tide, and was not followed by 
closure. The persistent closure conditions from September through November are examined in 
more detail in Figure 2. 
 
As in 2012 and 2013, all closure events occurred when the inlet was adjacent to the jetty. In 
former years, this positioning may have prevented perched conditions from arising by shielding 
this area of the beach from the wave-driven sediment deposition that caused closure, preventing 
the beach from accreting to a sufficient height to allow the desired outlet channel elevations from 
being attained. This may have been the case for the September closure event in 2014 as well. 
Wave overwash in mid-October did appear to provide enough volume to raise the lagoon stage to 
a level requiring artificial breaching, but the same wave overwash also made work on the beach 
impossible, and occurred too late in the management season for a channel to be created.  
 
LATE-SEASON CLOSURE EVENT 
The only event that would have provided an opportunity for implementing the outlet channel 
occurred on September 17th. Inflows generally were below 100 ft3/s throughout the event, 
allowing the stage to remain lower than 7 ft NGVD for almost a month of closure. The largest 
increases in stage happened on September 25th and October 12th due to wave overwash. The 
overwash raised the stage by about three quarters of a foot. Otherwise the weak inflows allowed 
the stage to rise at a very slow pace; the stage increased from roughly 5.0 ft NGVD on September 
26th to approximately 6.8 ft NGVD on October 11th, and average increase of about 0.1 feet per 
day. Flows during this time were less than 85 ft3/s and dipped to as low as 55 ft3/s.  
 
To better illustrate both the lagoon stage and beach morphology during this time, Figure 3 shows 
a sequence of photos of the inlet before and during this closure event. As was the case for all of 
the management period, the inlet was located next to the jetty. Figure 3a depicts the inlet when it 
was located next to the jetty several days before closure, indicating a width of less than roughly 
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40 ft. Nearshore waves could not be estimated for the week of closure, but are likely to have 
played a role, since waves generally begin to increase in energy in September. Neap tide 
conditions were present during the week of closure, with the oceanic tide range measured at 
approximately 4 feet (Figure 2c). Figure 3d shows extensive wave overwash surging over the 
beach berm and into the lagoon. 
 
Unlike the 2012 management period, no natural outlet channels were formed near the jetty in 
2014. However, as with 2012 and other previous years, the lowest portion of the beach was 
consistently located at the jetty. This persistent low portion is probably caused by wave sheltering 
by the jetty, which may have reduced berm build-up at the inlet’s location, leaving a low point in 
the beach berm that was the site for subsequent overtopping and natural breaching.  
 
 
CLOSURE RISK PROBABILITY  
The 5-day closure risk probability, a derivative of the inlet stability parameter described above, 
was hindcast for 2014 according to the method described in Behrens et al. (2013). This hindcast 
provides an indication of the utility of the stability parameter as a prediction tool for monitoring 
inlet conditions and planning management action. This parameter integrates wave and ocean 
forcing conditions, as well as estuary water levels, to provide greater predictive skill than just 
waves or ocean tides on their own. The stability parameter combines these factors, and the 
corresponding five-day closure risk time series exceeded 50 percent before most 2014 events 
(Figure 1e). The gap in nearshore wave estimates in September was filled with offshore wave 
heights and periods, which are a poorer estimate of nearshore conditions. Since at least one day of 
tidal conditions are needed to predict closure, many of the closure events could not be predicted, 
since they occurred less than one day after breaching. Otherwise, the predicted probability of 
closure exceeded 50% 2-5 days in advance of most other closures.  
 
TOPOGRAPHIC CHANGE 
The Water Agency has conducted monthly surveys of Goat Rock State Beach that cover a region 
starting from the jetty and extending approximately 1,500 feet to the north. Typically, the surveys 
do not include bathymetry within the inlet because flow conditions in the inlet prevent safe 
access. Also, the survey extent can be limited by the Water Agency’s compliance with its marine 
mammal incidental harassment authorization, which sets guidelines for the survey crew’s 
approach to marine mammals hauled out on the beach. Water Agency survey staff collected spot 
elevations using RTK-GPS and then assembled these elevations into a set of contour lines at 1 ft 
intervals, as well as profiles along the beach berm crest, the ocean wetted edge, and the estuary 
water line. The survey elevations are reported in the NGVD29 vertical datum. 
 
To characterize beach berm topographic conditions, ESA PWA assessed data from the Water 
Agency’s 2010 (July to September), 2011 (May to October), 2012 (May to October), 2013 (May 
to October), and 2014 (May to October) surveys. Profiles include two transects backed by cliff 
(Figure 5 and Figure 6), two transects which extend into the estuary (Figure 7 and Figure 8), and 
two variations on a transect just north of the jetty (Figure 9 and Figure 10).  
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This review focuses on the 2014 surveys, although the 2011 surveys are included for context in 
some figures. The 2014 topographic data were similar to those of 2012 and 2013 in that the 
northernmost profiles underwent little morphologic change during the management season. 
However, in 2014 the southernmost profiles underwent more morphologic change than in those 
years, similar to the results from the 2010 and 2011 management seasons.  
 
At profiles 3 and 4, the beach is backed by cliff, and undergoes morphologic changes when the 
inlet migrates north during floods and returns south to the jetty in spring or summer. In 2010 and 
2011, migration in this area led to a sequence of erosion and accretion at these sites during the 
management period. The erosion seen in those years was associated with inlet migration and 
subsequent accretion of the beach was associated with long-period swell waves. During the 2012-
2014 management seasons, the inlet remained at the jetty and did not migrate north, leading to an 
especially stable profile at Profile 4 (Figure 5). Profile 3 was also stable, but steepening in 
October led to changes in elevation on the order of 1-2 feet at the crest and along the beach face 
(Figure 6).  
 
Compared with 2012 and 2013, Profiles 1 and 2 were much more variable. At Transect 2 (nearest 
to Haystack Rock), the beach profile was stable from May through August, and then grew 
vertically and moved landward in September (Figure 7). The largest change was between the 
September and October surveys, when the crest grew by roughly 2 feet. This type of seasonal 
growth is apparent in previous years, and is expected as wave energy increases seasonally. While 
Transect 1 underwent similar changes, it was more strongly influenced by proximity to the inlet 
throughout the summer. It was lowest in July and August, when the inlet was fully tidal. It 
extended seaward along the beach face from August to September and added an additional 1-2 
feet vertically throughout the entire profile between September and October, reflecting the 
closure event. 
 
Transect 0, which is located parallel to the jetty, was slightly higher than transect 1 in 2014, and 
showed a large shift in morphology at the end of summer (Figure 9). In previous years, it was 
more typical to see limited change throughout the management season at this transect, but large 
interannual variability (Figure 10). In 2014, it was mostly stable until August, and then grew 
seaward by over 50 feet between August and September. Its crest remained at roughly 14.5-15.0 
ft NGVD despite this shift. This seaward growth is likely related to an abundance of 
northwesterly swell (Figure 2) that arrived during this month. Further growth between September 
and October was probably made possible by the combined waves and extended closure event. 
 
Beach berm crest profiles were collected by the Water Agency for the first time in 2013 and 
collected again in 2014. These data make it possible to discern important changes in beach shape 
along the length of the berm from the northern beach access point to the jetty. Along-beach trends 
in crest elevation generally indicate along-beach trends in wave energy and the influence of inlet 
migration and breaching.  
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Figure 11 shows that through September, the change in crest elevation was minimal throughout 
the length of the beach north of Transect 1. By October, the crest elevation increased by as much 
as 3 ft in some areas. The beach crest was lowest south of Transect 1, where the inlet resided. At 
Transects 1-4, the crest profile shape remained essentially the same from May to September, with 
the dominant ridge pattern not shifting laterally. The along-crest ridge pattern also shifted 
laterally, with the new peak (18.0 ft NGVD) located along Transect 3. The beach was highest 
between Transects 3 and 4, peaking at 16-18 ft NGVD and minimum of 12.5-14.0 ft NGVD, 
north of Transect 4.  
 
BEACH WIDTH 
To provide additional information about the beach morphology, ESA PWA assessed the beach 
width using the Water Agency survey data. Figure 12 shows the evolution of the beach width at 
Transect 3 during the 2012-2014 management periods. In previous years during winter months, 
the beach was often eroded at Transect 3 to the point that the beach crest was below 12 ft NGVD, 
so that the width was effectively zero. In 2012 and 2013, apart from this seasonal erosion, there 
was no marked trend in the beach width. In 2014, the beach was wider than the previous two 
years, with peak width at the beginning of the management season (Figure 12). The width 
steadily decreased from 198 at 12 ft NGVD and 130 at 14 ft NGVD in May to 170 and 111 ft 
NGVD, respectively, in October. The shift appeared to be a result of beach face steepening, a 
typical summer process.  
 
JENNER STAGE EXCEEDANCE 
The Biological Opinion (NMFS, 2008) sets a target for estuary water levels “a daily minimum 
water surface elevation of 3.2 feet [NGVD] during 70% of the year.” To facilitate this target, the 
Biological Opion notes “Absent river flood flows and historic mechanical breaching practices, 
NMFS expects cross shore transport of sand by wave action will be sufficient to maintain the bar 
at this elevation.” 
 
In 2014, the daily minimum water surface elevation exceed 3.2 ft NGVD roughly 33% of the year 
(Figure 13). For comparison, Figure 13 also includes hourly lagoon stage (exceeded 3.2 ft NGVD 
for roughly 46% of the year) and hourly Point Reyes stage (exceeded 3.2 ft NGVD for roughly 
4% of the year). Data gaps at the Jenner Gage influence the exceedance curve, but BML camera 
photographs suggest an open mouth during most of the periods when stage data were missing, so 
the exceedance curves for the estuary are likely biased high, meaning that stage exceeded 3.2 ft 
NGVD for less of the year. This low amount of perched conditions results from the inlet 
maintaining open conditions throughout the summer of 2014. As with several of the years since 
2010, lack of closure in June or July led to prolonged open conditions, as July and August waves 
were too small to cause closure. As explained in previous annual updates, if the inlet does not 
close in late spring, it is likely that open-inlet conditions will persist as a result of the seasonally 
weak waves. Since no closures occurred in late spring in 2014, an outlet channel could not be 
made, which would have presumably had the intended effect of causing prolonged perched 
conditions. 
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LESSONS LEARNED AND RECOMMENDATIONS 
Based on 2014 observations of the estuary, associated physical processes, and the Water 
Agency’s planning for outlet channel management, we note the following lessons about 
implementing the outlet channel management plan. 
 
CONCEPTUAL MODEL 

• The beach north of the inlet saw little change from the 16-18 ft NGVD elevations 
established in 2013. Near the jetty, the berm was lowered by inlet migration while 
undergoing beach building. 

• Similar to the winters of 2011-12 and 2012-2013, the inlet never migrated north of 
Haystack Rock during winter 2013-14, and returned to the jetty in early spring, much 
earlier than in most years. This inlet alignment is not common, but has been observed in 
past years (Behrens et al., 2009).  

• Peak annual river discharge has remained below 40,000 ft3/s for 9 consecutive years, a 
streak unmatched in the 70-year flow record. This may have a connection to the recent 
lack of inlet migration to the north. 

• The beach width in 2014 at Transect 3 (near Haystack Rock) was larger than in 2013. 
This may suggest that beach width is closely tied to inlet migration – the lack of 
migration north of Haystack Rock for several years has allowed the beach to grow at this 
end of the littoral cell. 
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Russian River Estuary Outlet Channel Management Plan . DW01958 
Figure 1 

Estuary, Ocean, and River Conditions Compared 
with Closure Probability:  
April – November 2014 

SOURCE:   
a) Jenner gage water level provided by SCWA; red bar = beach survey 
b) Hs = sig. wave height; Tp=peak wave period (CDIP, Pt. Reyes, #029) 
c) Ocean water level provided by NOAA (Pt. Reyes #9415020) 
d) River discharge provided by USGS (Guerneville #11467000) 
e) Five-day closure probability provided after Behrens et al. (2013) 

 



 
 

Russian River Estuary Outlet Channel Management Plan . DW01958 
Figure 2 

Estuary, Ocean, and River Conditions Compared 
with Closure Probability:  

September – November 2014 

SOURCE:   
a) Jenner gage water level provided by SCWA; red bar = beach survey 
b) Hs = sig. wave height; Tp=peak wave period (CDIP, Pt. Reyes, #029) 
c) Ocean water level provided by NOAA (Pt. Reyes #9415020) 
d) River discharge provided by USGS (Guerneville #11467000) 
e) Five-day closure probability provided after Behrens et al. (2013) 

 



 

 

Russian River Estuary Outlet Channel Management Plan . DW01958 
Figure 3 

Russian River camera photographs showing 
some of the key morphologic influences during 

the September-October 2014 closure event. 

SOURCE:  SCWA camera  
 

 



 
 

                           Russian River Estuary Outlet Channel Management Plan . DW01958 
Figure 4  

Beach Transect Locations 

SOURCE: image from USDA NAIP 
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Figure 5  

Beach Transect #4 

SOURCE: SCWA survey data 
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Figure 6  

Beach Transect #3 

SOURCE: SCWA survey data 
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Figure 7  

Beach Transect #2 

SOURCE: SCWA survey data 
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Figure 8  

Beach Transect #1 

SOURCE: SCWA survey data 
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Figure 9  

Beach Transect #0 from 2014 management period. 
SOURCE: SCWA survey data 
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Figure 10  

Beach Transect #0 from 2010-2014 management periods. 
SOURCE: SCWA survey data 
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Figure 11  

Beach Crest Profiles During the 2014 Management Period. 
SOURCE: SCWA survey data 
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Figure 12  

Beach Width During 2012-2014 Management Periods. 
SOURCE: SCWA survey data 
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Figure 13  

Russian River Estuary stage exceedance for 2014. 
SOURCE: SCWA Jenner Gage and NOAA Pt Reyes tide data 

 



 
  

 

 
 
 
APPENDIX B-4 
Pinniped Monitoring Report 2014 
 
 
 
 
  



 
  

 

 
 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK



Russian River Estuary Management Project 
 
Marine Mammal Protection Act Incidental Harassment 
Authorization  
Report of Activities and Monitoring Results – January 1 to 
December 31, 2014 
 

 
 
Prepared for  
Office of Protected Resources and                         
Southwest Regional Administrator 
National Marine Fisheries Service 
 
Prepared by 
Andrea Pecharich 
Jessica Martini-Lamb 
Sonoma County Water Agency 
 
 
 
January 2015 
  



Table of Contents 
EXECUTIVE SUMMARY ..................................................................................................................... i 

INTRODUCTION ............................................................................................................................... 1 

BACKGROUND ................................................................................................................................. 1 

Biological Opinion and the Estuary ............................................................................................. 3 

METHODS ........................................................................................................................................ 4 

Baseline ....................................................................................................................................... 6 

Jenner Haul-out Use................................................................................................................ 6 

Pupping Season ....................................................................................................................... 6 

Peripheral Haul-out Use .......................................................................................................... 6 

Disturbance of Seals ................................................................................................................ 7 

Water Level Management Activities ........................................................................................... 7 

Biological and Physical Monitoring ............................................................................................. 8 

RESULTS AND DISCUSSION ............................................................................................................. 8 

Baseline ....................................................................................................................................... 8 

Jenner Haul-out Use................................................................................................................ 8 

Pupping Season ..................................................................................................................... 11 

Peripheral Haul-out Use ........................................................................................................ 11 

Disturbance of Seals .............................................................................................................. 11 

Water Level Management Activities ......................................................................................... 13 

Biological and Physical Monitoring ........................................................................................... 18 

CONCLUSIONS ............................................................................................................................... 20 

ACKNOWLEDGEMENTS ................................................................................................................. 22 

REFERENCES .................................................................................................................................. 23 

 
  



TABLE OF TABLES 
Table 1.  Levels of pinniped response to disturbance used for Russian River Estuary 

Management Project pinniped monitoring.  For permitting purposes a “take” or Level 
B harassment would include only moving or flight responses. ....................................... 7 

Table 2.  The average number of harbor seals by month hauled out at peripheral sites as 
observed during all monitoring surveys conducted in 2014. ........................................ 11 

Table 3.  Summary of conditions during river mouth closures occurring in 2014 at the Russian 
River mouth (Goat Rock State Beach).  Peak water level during the event was 
measured at the gauge located at the Sonoma Coast State Park Visitors Center in 
Jenner, Ca. ...................................................................................................................... 15 

Table 4.  Number of pinnipeds disturbed as a result of Russian River Estuary Management and 
Monitoring Activities for 2014, resulting in incidental take by harassment.  
Disturbances reported are pinnipeds moving on or flushing from their haul-out, 
number of disturbed seals that flushed from their haul-out is denoted by (#). ........... 19 

 
TABLE OF FIGURES 
Figure 1.  Russian River Estuary ...................................................................................................... 2 
Figure 2.  Pinniped haul-outs at the Russian River Estuary and surrounds. ................................... 5 
Figure 3.  The average number of harbor seals hauled out at the Jenner haul-out (Russian River 

mouth at Goat Rock State Beach) as counted during baseline surveys for each year 
(January 2010 – December 2014) categorized by month.  Error bars represent 
standard error and sample size used to calculate means are presented inside the 
bars.  Numbers in brackets indicate the number of days the river mouth was closed in 
2014.  Asterisk above indicate 2014 monthly average seals counts that varied 
significantly from the previous years combined monthly average (Unequal N HSD 
multiple comparisons test, p < 0.05). ............................................................................. 9 

Figure 4.  Maximum number of harbor seals counted during all pinniped surveys at the Jenner 
haul-out (Russian River mouth at Goat Rock State Beach) since surveys began in 2009.  
Open diamonds represent counts in mouth open conditions, black filled diamonds 
represent counts during mouth closed conditions and grey diamonds represent 
counts during naturally perched conditions.  Dashed line represents linear trend for 
harbor seal counts in mouth open conditions and solid line represents linear trend for 
harbor seal counts in mouth closed conditions. .......................................................... 10 

Figure 5.  The proportion of baseline surveys where harbor seals were disturbed (moved or 
flushed) at the Jenner haul-out, described for each disturbance source.  Data includes 
all baseline surveys since surveys began in 2009.  Data is presented for baseline 
surveys during mouth open (n=112) and mouth closed (n=16) conditions, where 
closed includes naturally perched conditions. ............................................................. 12 

Figure 6.  The proportion of surveys during Water Agency activities where harbor seals were 
disturbed (moved or flushed) at the Jenner haul-out, described for each disturbance 
source.  Data includes all breaching, lagoon outlet channel implementation, beach 
topographic and jetty study surveys since surveys began in 2009.  Data is presented 
for surveys during mouth open (n=51) and mouth closed (n=41) conditions, where 
mouth closed conditions include a period of time in 2012 when the barrier beach had 



formed, but water outflow occurred at the jetty structure.  Disturbance source 
“people” includes Water Agency personnel and/or equipment in the vicinity of the 
Jenner haul-out. ........................................................................................................... 13 

Figure 7.  Average seal abundance at peripheral haul-outs as observed during pre-breaching, 
breaching and post-breaching surveys during 2014.  Error bars represent standard 
error and sample size used to calculate means are presented inside the bars. .......... 17 

Figure 8.  Average seal abundance at peripheral haul-outs as observed during pre-breaching, 
breaching and post-breaching surveys during 2010-2014 combined.  Colored bars 
represent the average seal abundance during mouth open (yellow) and closed (blue) 
conditions for all surveys during 2010-2014.  Error bars represent standard error and 
sample size used to calculate means are presented inside the bars. .......................... 17 

 
TABLE OF APPENDICES 
Appendix A.  Summary of pinniped monitoring activities at the Jenner haul-out (Goat Rock State 

Beach, Sonoma County) conducted by the Sonoma County Water Agency and 
Stewards of the Coast and Redwoods from January – December 2014 for the 
Russian River Estuary Management Project, including summary of pinniped 
abundance and Estuary water level. 



EXECUTIVE SUMMARY  
The purpose of this report of activities and monitoring results is to comply with the requirements of the 
Incidental Harassment Authorization (IHA) issued pursuant to Section 101(a)(5)(D) of the Marine 
Mammal Protection Act (16 U.S.C 1361 et seq.) to take small numbers of marine mammals, by Level B 
harassment, incidental to the Sonoma County Water Agency’s (Water Agency) Russian River Estuary 
Water Level Management Activities (April 21, 2014, NMFS IHA).  
 
The Water Agency applied in 2009 to the National Marine Fisheries Service (NMFS) Office of Protected 
Resources for an IHA under the Marine Mammal Protection Act (MMPA) for activities associated with 
water level management activities in the Russian River Estuary (Estuary). NMFS issued an original IHA to 
the Water Agency on March 30, 2010 and subsequently on April 20, 2011, April 17, 2012, April 16, 2013, 
and April 21, 2014.  This report provides the results of all monitoring of baseline conditions, water level 
management activities, and activities related to the Jetty Study Plan (ESA PWA 2011) for the 2014 
calendar year, and additional summary information for all related activities.  
 
The Estuary may close throughout the year as a result of a barrier beach forming across the mouth of 
the Russian River. Closures result in formation of a lagoon behind the barrier beach and, as water 
surface levels rise in the Estuary, flooding may occur. The Water Agency’s artificial breaching activities 
are conducted in accordance with the Russian River Estuary Management Plan recommended in the 
Heckel (1994) study. The purpose of artificially breaching the barrier beach is to alleviate potential 
flooding of low-lying properties along the Estuary.  The Water Agency and the U.S. Army Corps of 
Engineers (Corps) consulted with the NMFS under Section 7 of the Endangered Species Act (ESA) 
regarding the potential effects of their operations and maintenance activities, including the Water 
Agency’s estuary management program, on federally-listed steelhead (Oncorhynchus mykiss), coho 
salmon (O. kisutch), and Chinook salmon (O. tshawytscha). As a result of this consultation, the NMFS 
issued the Russian River Biological Opinion (NMFS 2008) finding 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 primarily for 
steelhead. The historic 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 Biological Opinion (NMFS 2008) concludes 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 Biological Opinion’s Reasonable and Prudent Alternative (RPA) 2 (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 juvenile (age 0+ and 1+) steelhead from May 15 to October 15 (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.  
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The Biological Opinion also requires the Water Agency to study the potential influences of an existing 
jetty at the mouth of the Russian River on water surface elevations in the Estuary.  In accordance with 
the Biological Opinion’s RPA 2 the Water Agency commissioned a study plan to analyze the effects and 
role of the existing, remnant Goat Rock State Beach jetty on beach permeability, seasonal sand storage 
and transport, seasonal flood risk, and seasonal water surface elevations in the Russian River estuary 
(ESA PWA 2011). Implementation of this study plan began in 2014 and included the installation and 
maintenance of monitoring wells and geophysical surveys. 
 
Harbor seals (Phoca vitulina richardsi) regularly haul out at the mouth of the Russian River (Jenner haul-
out). California sea lions (Zalophus californianus) and northern elephant seals (Mirounga angustirostris) 
are occasionally observed at the haul-out. There are also several known river haul-outs at logs and rock 
piles in the Russian River Estuary. The Water Agency applied for an IHA under the MMPA for activities 
associated with Russian River Estuary management activities, which occur in the vicinity of these haul-
outs, including:  
 

• excavation and maintenance of a lagoon outlet channel that would facilitate management of 
a summer lagoon to improve rearing habitat for listed steelhead as required by the Russian 
River Biological Opinion (NMFS 2008); 
• artificially breaching the barrier beach to minimize the potential for flooding of low-lying 
properties along the Estuary; 
• biological and geophysical monitoring activities associated with the management actions 
described above; 
• construction and maintenance of monitoring wells on the barrier beach south of the jetty; and 
• geophysical surveys conducted at the barrier beach. 

 
 
Pinniped monitoring was performed in accordance with the requirements of the NMFS IHA issued April 
21, 2014, and the Russian River Estuary Management Activities Pinniped Monitoring Plan (Sonoma 
County Water Agency and Stewards of the Coast and Redwoods 2011).  
 
In an attempt to understand possible relationships between use of the Jenner haul-out and nearby 
coastal and river (peripheral) haul-outs, several other haul-outs on the coast and in the Russian River 
Estuary were monitored. These haul-outs include North Jenner and Odin Cove to the north, Pocked 
Rock, Kabemali, and Rock Point to the south, and Penny Logs, Paddy’s Rock, and Chalanchawi in the 
Russian River Estuary.  
 
Baseline monitoring was performed to gather additional information about the population of harbor 
seals utilizing the Jenner haul-out including population trends, patterns in seasonal abundance and the 
influence of barrier beach condition on harbor seal abundance. Pinniped monitoring was also conducted 
in relation to Water Agency water level management events (lagoon outlet channel implementation and 
artificial breaching). Each of the peripheral haul-outs was monitored concurrent with Jenner baseline 
monitoring and monitoring of water level management activities.  Estuary management monitoring 
occurred during the Water Agency’s monthly topographic surveys of the barrier beach, Jetty Study 
investigations, and biological and physical monitoring of the Estuary.  The purpose of Estuary 
management monitoring is to record any pinniped disturbances during the above activities. 
 
A barrier beach was formed eleven times during 2014, but only during six of these closure events did the 
Water Agency artificially breach the sand bar.  The Russian River mouth was closed to the ocean for a 
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total of 110 days (or 30%) in 2014, mostly during the fall months.  Pinniped monitoring occurred no 
more than 3 days before, the day of, and the day after each water level management activity.  
 
The Water Agency’s Estuary biological and physical monitoring activities are included in the NMFS IHA. 
The Water Agency surveys the sandbar (or barrier beach) monthly to collect a topographic map of the 
beach, as required by the Russian River Biological Opinion. A monitor is present during these surveys to 
record any disturbances of the Jenner haul-out during the survey. In 2014 the Water Agency 
implemented the Jetty Study Plan (ESA PWA 2011) and a pinniped monitor was present to record any 
disturbances of the Jenner haul-out, similar to the monthly topographic surveys.  Additionally, Water 
Agency field staff conducting biological and physical monitoring in the Estuary recorded any pinnipeds 
they encountered hauled out and any disturbance to pinnipeds associated with their activities.    
 
The Russian River Estuary Management and Monitoring Activities in 2014 resulted in incidental 
harassment (Level B harassment) of 2,121 harbor seals and two northern elephant seals, well under the 
total allowed by NMFS IHA.   The Russian River Estuary Management activities in 2013, 2012, 2011 and 
2010 resulted in incidental harassment (Level B harassment) of 1,351, 208, 42 and 290 harbor seals, 
respectively.
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INTRODUCTION  
The purpose of this report of activities and monitoring results is to comply with the requirements of the 
Incidental Harassment Authorization (IHA) issued pursuant to Section 101(a)(5)(D) of the Marine 
Mammal Protection Act (16 U.S.C 1361 et seq.) to take small numbers of marine mammals, by Level B 
harassment, incidental to the Sonoma County Water Agency’s (Water Agency) Russian River Estuary 
Water Level Management Activities (April 21, 2014, NMFS IHA).  
 
The Water Agency applied in 2009 to the National Marine Fisheries Service (NMFS) Office of Protected 
Resources for an IHA under the Marine Mammal Protection Act (MMPA) for activities associated with 
water level management activities in the Russian River Estuary (Estuary). NMFS issued an original IHA to 
the Water Agency on March 30, 2010 and subsequently on April 20, 2011, April 17, 2012, April 16, 2013, 
and April 21, 2014.  This report provides the results of all baseline monitoring, water level management 
activities, and activities related to the Jetty Study Plan (ESA PWA 2011) for the 2014 calendar year, and 
additional summary information for all related activities.  

BACKGROUND  
The Russian River Estuary (Estuary) is located about 97 kilometers (km; 60 miles) northwest of San 
Francisco in Jenner, Sonoma County, California (Figure 1). The Russian River watershed encompasses 
3,847 square kilometers (km) (1,485 square miles) in Sonoma, Mendocino, and Lake Counties. The 
Estuary extends from the mouth of the Russian River upstream approximately 10 to 11 km (6 to 7 miles) 
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). Closures result in formation of a lagoon 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 barrier beach has also 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 
Plan recommended in the Heckel (1994) study. The purpose of artificially breaching the barrier beach is 
to alleviate potential flooding of low-lying properties along the Estuary.  
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Biological Opinion and the Estuary  
The Water Agency and the U.S. Army Corps of Engineers (Corps) consulted with the NMFS under Section 
7 of the Endangered Species Act (ESA) regarding the potential effects of their operations and 
maintenance activities, including the Water Agency’s Estuary Management Program, on federally-listed 
steelhead (Oncorhynchus mykiss), coho salmon (O. kisutch), and Chinook salmon (O. tshawytscha). As a 
result of this consultation, the NMFS issued the Russian River Biological Opinion (NMFS 2008) finding 
that artificially elevated inflows to the Russian River Estuary during the low flow season (May through 
October) and historical artificial breaching practices have significant adverse effects on the Russian 
River’s estuarine rearing habitat primarily for steelhead. 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 freshwater 
depths and high salinity. Salinity stratification contributes to low dissolved oxygen at the bottom in 
some areas. The Biological Opinion (NMFS 2008) concluded that the combination of high inflows and 
breaching practices impacted rearing habitat by interfering with natural processes that form a 
freshwater lagoon 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 Biological Opinion’s Reasonable and Prudent Alternative (RPA) 2 (NMFS 2008) requires the Water 
Agency to collaborate with NMFS to modify Estuary water level management to reduce marine influence 
on the Estuary (tidal inflow and high salinity) and to promote a higher water surface elevation in the 
Estuary to form a fresh or brackish lagoon to enhance rearing habitat for juvenile (age 0+ and 1+) 
steelhead from May 15 to October 15 (the lagoon management period). The Biological Opinion outlines 
a program of potential, incremental steps to accomplish this, including adaptive management of a 
lagoon outlet channel on the barrier beach.  
 
In accordance with the Biological Opinion’s RPA 2 the Water Agency commissioned a study plan to 
analyze the effects and role of the existing, remnant Goat Rock State Beach jetty on beach permeability, 
seasonal sand storage and transport, seasonal flood risk, and seasonal water surface elevations in the 
Russian River Estuary (ESA PWA 2011). Implementation of this study plan began in March 2014 and 
included the installation and maintenance of monitoring wells and geophysical surveys. 
 
Harbor seals (Phoca vitulina richardsi) regularly haul out at the mouth of the Russian River (Jenner haul-
out) (Figure 2). California sea lions (Zalophus californianus) and northern elephant seals (Mirounga 
angustirostris) are occasionally observed at the haul-out. There are also several known river haul-outs at 
logs and rock piles in the Russian River Estuary (Figure 2). The Water Agency applied for an IHA under 
the MMPA for activities associated with Russian River estuary management activities, including:  
 

• excavation and maintenance of a lagoon outlet channel that would facilitate management of 
a summer lagoon to improve rearing habitat for listed steelhead as required by the Russian 
River Biological Opinion (NMFS 2008); 
• artificially breaching the barrier beach to minimize the potential for flooding of low-lying 
properties along the Estuary; 
• biological and geophysical monitoring activities associated with the management actions 
described above; 
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• construction and maintenance of monitoring wells on the barrier beach south of the jetty; and 
• geophysical surveys conducted at the barrier beach. 

 
The purpose of the Russian River Estuary Management Project Pinniped Monitoring Plan (Sonoma 
County Water Agency and Stewards of the Coast and Redwoods 2011) is to detect the response of 
pinnipeds to Estuary management activities at the Russian River Estuary. Specifically, the following 
questions are of interest:  

1. Under what conditions do pinnipeds haul out at the Russian River Estuary mouth at Jenner?  

2. How do seals at the Jenner haul-out respond to activities associated with the construction and 
maintenance of the lagoon outlet channel and artificial breaching activities?  

3. Does the number of seals at the Jenner haul-out significantly differ from historic averages 
with formation of a summer (May 15th to October 15th) lagoon in the Russian River Estuary?  

4. Are seals at the Jenner haul-out displaced to nearby river and coastal haul-outs when the 
mouth remains closed in the summer?  

 

METHODS  
Monitoring was performed in accordance with the requirements of NMFS IHA issued April 21, 2014, and 
the Russian River Estuary Management Project Pinniped Monitoring Plan (Sonoma County Water Agency 
and Stewards of the Coast and Redwoods 2011).  
 
Water Agency biologists and Stewards of the Coast and Redwoods (Stewards) volunteers and staff 
monitored pinnipeds at the Jenner and peripheral haul-outs. The Stewards and Water Agency provide 
annual training for all volunteers; trainings occurred on March 10, 2010, January 10, 2011, February 14, 
2012, February 14, 2013 and February 11, 2014. Water Agency biologists participating in the monitoring 
program also attended the training session. The training agenda covered:  
 

• the Marine Mammal Protection Act;  
• anticipated IHA monitoring requirements;  
• the Russian River Estuary Management Activities Pinniped Monitoring Plan and monitoring 
methods therein, including completion of data sheets;  
• field identification of pinnipeds of the California coast, including harbor seals, California sea 
lions, Steller sea lions, northern elephant seals, northern fur seals and Guadalupe fur seals;  
• field identification of neonates (pups less than 1 week old); 
• care and use of field equipment (e.g. cameras, spotting scopes, binoculars); and 
• field visits to each haul-out monitoring location. 
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Twice monthly baseline monitoring of the Jenner haul-out was shared by Water Agency biologists and 
trained Stewards volunteers (each group monitored once a month), with volunteers monitoring the 
peripheral haul-outs for all baseline monitoring. Monitoring of water level management activities 
(lagoon outlet channel and artificial breaching) at the Jenner haul-out was also shared, but Water 
Agency biologists monitored artificial breaching activities on the day of the event (no lagoon outlet 
channel activities occurred in 2014). Pre- breaching and post-breaching monitoring was shared by the 
organizations depending on the availability of volunteers and Water Agency staff.  Water Agency 
biologists also monitored pinnipeds during monthly topographic surveys of the beach, Jetty Study 
investigations, and biological and physical monitoring of the Estuary.   

Baseline  
Baseline monitoring was performed to gather information about the population of harbor seals utilizing 
the Jenner haul-out including population trends, patterns in seasonal abundance and the influence of 
barrier beach condition on harbor seal abundance. Baseline monitoring of the peripheral haul-outs was 
completed concurrently with the monitoring of the Jenner haul-out. Baseline counts were scheduled for 
two days out of each month with the intention of capturing a low and high tide each in the morning and 
afternoon.  Weather conditions were recorded at the beginning of each census. These included 
temperature, visibility, ocean conditions (Beaufort scale) and wind speed. Tide levels and Estuary water 
surface elevations were correlated to each monitoring day.  
 
Jenner Haul-out Use 
Pinnipeds at the Jenner and peripheral haul-outs were surveyed twice monthly. This census began at 
local dawn and continued for 8 hours. At Jenner, all pinnipeds hauled out on the beach were counted 
every 30 minutes from the overlook on the bluff along Highway 1 adjacent to the haul-out using 
binoculars or a high-powered spotting scope. Depending on time of year and how the sandbar is 
formed, harbor seals may haul out in multiple groups at the Jenner haul-out. At each 30-minute count, 
the observer would indicate where groups of seals are hauled out on the sandbar (e.g. Site A, Site B 
mapped on datasheet) and provide a total count for each group.  
 
Pupping Season  
Adults and pups were counted separately through June, after which it became difficult to differentiate 
between age classes. All neonates were also recorded and were identified using one or more of the 
following characteristics: less than 1 week old, less than 15 kg, thin for their body length, an umbilicus or 
natal pelage present, wrinkled skin, or awkward or “jerky” movement.  If any potentially abandoned pup 
was observed during monitoring, the Water Agency would contact the NMFS stranding response 
network (Marine Mammal Center in Sausalito, CA) immediately and report the incident to NMFS’ 
Southwest Regional Office and NMFS Headquarters within 48 hours. Monitors were instructed not to 
approach or move the pup. Monitors used the following potential indications that a pup may be 
abandoned: no observed contacts with adult seals, no movement of the pup, and the pup’s attempts to 
nurse were rebuffed.  
 
Peripheral Haul-out Use 
To understand possible relationships between use of the Jenner haul-out and nearby coastal and river 
(peripheral) haul-outs, monitoring occurred at several other haul-outs on the coast and in the Russian 
River Estuary (Figure 2). These haul-outs include North Jenner and Odin Cove to the north; Pocked Rock, 
Kabemali, and Rock Point to the south; Penny Logs, Paddy’s Rock, and Chalanchawi in the Russian River 
Estuary. These are known harbor seal haul-outs that have been monitored by Joe Mortenson for over 25 
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years.  The peripheral haul-outs were visited for 10 minute counts four times during each baseline 
monitoring day. All pinnipeds hauled out during the 10 minutes were counted from the same vantage 
points at each haul-out using a high-powered spotting scope or binoculars.  
 
Disturbance of Seals 
In addition to the census data, disturbances of the haul-outs were recorded. The methods for recording 
disturbances followed those in Mortenson (1996). Disturbances were recorded on a three-point scale 
that represents an increasing seal response to the disturbance (Table 1). The time, source, and duration 
of the disturbance, as well as an estimated distance between the source and haul-out, were recorded.  
 
Table 1.  Levels of pinniped response to disturbance used for Russian River Estuary Management Project pinniped 
monitoring.  For permitting purposes a “take” or Level B harassment would include only moving or flight responses.   

Level Type of Response Definition 

1 Alert 

Seal head orientation in response to disturbance.  This may 
include turning head towards the disturbance, craning head and 
neck while holding the body rigid in a u-shaped position, or 
changing from a lying to a sitting position. 

2 Moving 
Movements away from the source of disturbance, ranging from 
short withdrawals over short distances to hurried retreats many 
meters in length. 

3 Flight All retreats (flushes) to the water, another group of seals, or over 
the beach. 

SOURCE: Mortenson, J.  1996.  Human interference with harbor seals at Jenner, California, 1994-1995.  
Prepared for Stewards of Slavianka and Sonoma Coast State Beaches, Russian River/Mendocino Park District.  
July 11, 1996. 

 

Water Level Management Activities  
Pinniped haul-outs were monitored during Water Agency water level management events (lagoon outlet 
channel implementation and artificial breaching). Peripheral haul-outs were monitored concurrently 
with the Jenner haul-out during water level management activities. This provided an opportunity to 
investigate possible correlation between water level management activities and number of seals using 
these nearby haul-outs.  Since the movements of individual seals are not tracked, the number of seals 
displaced from the Jenner haul-out to the peripheral haul-outs cannot be quantified; however, potential 
trends may be observed.   
 
The monitoring methods for water level management activities followed a deliberate pattern. To begin, 
a one-day, pre-event survey was made within 1 to 3 days prior to all water level management events. On 
the day of the management event, pinniped monitoring began at least one hour prior to the crew and 
equipment accessing the beach work area and continued during the duration of the event until at least 
one hour after the crew and equipment left the beach. Monitoring continued on the day following each 
water level management event to document the number of seals utilizing the haul-outs.  Methods 
followed the census and disturbance monitoring protocols described in the “Baseline” section above.  
 
Prior to each breaching or lagoon outlet channel implementation, the Water Agency monitor 
participated in the onsite tailgate safety meeting to discuss the location(s) of pinnipeds at the Jenner 
haul-out that day and methods of avoiding and minimizing disturbances to the haul-out as outlined in 
NMFS IHA.  

7 
 



Biological and Physical Monitoring 
The NMFS IHA also provides incidental take for Level B harassment of pinnipeds that may result from 
monitoring of biological resources and physical processes in the Estuary.  Water Agency field staff record 
the presence of pinnipeds hauled out in the Estuary in the vicinity of their activities and record any 
resulting disturbances.  The Russian River Biological Opinion also requires monthly topographic surveys 
of the sandbar at the mouth of the Russian River.  A Water Agency biologist was present during 
topographic surveys to provide guidance to the survey crews on minimizing disturbance of the haul-out 
and to observe pinniped response to the survey work in the vicinity of the Jenner haul-out.  Beginning 
on May 30, 2013, the methods for conducting the monthly topographic surveys of the barrier beach 
changed.  Due to the frequent and prolonged river mouth closures there was an increased need to 
gather complete information about the topography and berm crest elevation of the beach to best 
inform water level management activities.  This necessitated the survey crew to access the entire beach, 
including any area where seals were hauled out.  Provided that no neonates or nursing pups were on the 
haul-out, the survey crew approached the haul-out slowly on foot and allowed for the seals to gradually 
vacate the beach before the survey proceeded.  A pinniped monitor was present for all of these surveys 
and carefully documented the seals’ response and total number of animals disturbed.   

RESULTS AND DISCUSSION 
The NMFS IHA (April 21, 2014) requires the following information be provided in this report:  

(a) the number of seals taken, by species and age class (if possible)  
(b) behavior prior to and during water level management events  
(c) start and end time of activity  
(d) estimated distances between source and seals when disturbance occurs  
(e) weather conditions (e.g., temperature, wind, etc.)  
(f) haul-out reoccupation time of any seals based on post activity monitoring  
(g) tide levels and estuary water surface elevation  
(h) seal census from bi-monthly and nearby haul-out monitoring 
(i) specific conclusions that may be drawn from the data in relation to the four questions of 
interest in SCWA’s Pinniped Monitoring Plan, if possible  
 

Estuary water surface elevations are recorded at the Jenner gauge (operated by the Water Agency), 
located at the State Parks visitor center in the town of Jenner. Appendix A includes the Estuary water 
surface elevations associated with pinniped monitoring in 2014, including baseline, water level 
management events and Estuary management investigations. 

Baseline  
In 2014 a total of 23 baseline surveys, 11 monthly beach topographic surveys, 6 breaching surveys, 6 
pre-breaching, 6 post-breaching and 10 jetty study surveys were conducted (Appendix A).  Three of the 
total baseline surveys also functioned as pre-breaching surveys and one baseline survey also functioned 
as a post-breaching survey.  Additionally one of the topographic surveys was conducted during a 
breaching event.  December’s beach topographic survey was cancelled due to dangerous, high wave 
conditions. 
 
Jenner Haul-out Use 
Peak seal abundance, as measured by the single greatest count of harbor seals at the Jenner haul-out, 
was on March 6 (424 seals).  However, using the average number of seals hauled out as a measure of 
abundance, seal abundance at Jenner was greatest in July (mean = 266 ± 2.1 s.e., n = 33) (Figure 3).  Seal 
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abundance was significantly greater in July and March compared to all other months except February 
(Unequal N HSD multiple comparisons test, p < 0.001).  The July peak in abundance occurred during the 
summer molting period, while the March peak in abundance occurred prior to the start of pupping.  
Similar to previous years, seal abundance declined in the fall, and was particularly low in October and 
November (significantly lower than all other months except September; Unequal N HSD multiple 
comparisons test, p <0.001) (Figure 3).  The reduction in seal abundance during the fall months, while 
not atypical, may have been more severe for 2014 due to the long periods of barrier beach closures 
during those months.  The barrier beach was closed 36 consecutive days beginning on September 17th 
and another 24 consecutive days beginning October 24th.  When compared to previous years combined, 
there were significantly more seals at the Jenner haul-out in February, March and December, and 
significantly fewer seals in November of 2014 (Unequal N HSD multiple comparisons test, p < 0.05) 
(Figure 3). 
 
While it is not possible to separate the effect of river mouth condition (closed versus open) from time of 
year, fewer seals are present during closed conditions (mean = 46.9 ± 1.74 s.e., n =713) compared to 
open conditions (mean = 134.6 ± 1.89 s.e., n=2,179; ANOVA p<0.001) (Figure 4).  However, the overall 
trend was an increase in seal abundance compared to earlier years.   
 

 
Figure 3.  The average number of harbor seals hauled out at the Jenner haul-out (Russian River mouth at Goat Rock 
State Beach) as counted during baseline surveys for each year (January 2010 – December 2014) categorized by month.  
Error bars represent standard error and sample size used to calculate means are presented inside the bars.  Numbers in 
brackets indicate the number of days the river mouth was closed in 2014.  Asterisk above indicate 2014 monthly average 
seals counts that varied significantly from the previous years combined monthly average (Unequal N HSD multiple 
comparisons test, p < 0.05).  
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Figure 4. Maximum number of harbor seals counted during all pinniped surveys at the Jenner haul-out (Russian River mouth at Goat Rock State Beach) since surveys 
began in 2009.  Open diamonds represent counts in mouth open conditions, black filled diamonds represent counts during mouth closed conditions and grey diamonds 
represent counts during naturally perched conditions.  Dashed line represents linear trend for harbor seal counts in mouth open conditions and solid line represents 
linear trend for harbor seal counts in mouth closed conditions.
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Pupping Season 
Pups have been observed at the Jenner haul-out as early as March (SCWA 2012, 2013).  In 2014 the first 
pups were observed on April 9, with the latest observation of pups occurring on June 5 (the last neonate 
was observed on May 9).  In 2013 the first pups were observed on April 18, with the latest observation 
of pups occurring on May 30, 2013 (SCWA 2014).  Pups are counted during surveys through June, after 
which time it becomes difficult to distinguish pups from sub-adult seals.  No distressed or abandoned 
pups were reported by Water Agency or Stewards monitors in 2014.   
 
Pup production at the Jenner haul-out was 23.2% of adult seals as calculated from the peak pup count 
recorded on April 29 and the number of adult harbor seals present at the same time.  Pup production 
decreased slightly since last year when 28.8% of adult seals was reported.  However, the average 
number of pups observed (when pups were present) during April and May was up slightly for 2014: 13.9 
pups compared to 12.9 pups in 2013. 
 
Peripheral Haul-out Use 
In addition to monitoring harbor seal abundance at the Jenner haul-out, eight coastal and Estuary haul-
outs were monitored.  Similar to previous years, most of these peripheral haul-outs had very low seal 
abundance with three sites averaging less than one seal (North Jenner = 0.3, Penny Logs = 0.1, Paddy’s 
Rock = 0) and three sites averaging less than 4 seals (Odin Cove = 3.3, Chalanchawi = 1.2 and Pocked 
Rock = 3.7), as observed during baseline surveys.  The two southernmost coastal haul-outs included in 
our monitoring surveys, Kabemali and Rock Point, had the highest abundance of seals with a baseline 
average of 6.0 and 7.6 respectively.  Seasonal increases in seal abundance were most apparent at the 
Pocked Rock, Kabemali, and Rock Point haul-outs, where seal abundance peaked during June and July 
for Rock Point and Pocked Rock; May and June for Kabemali) (Table 2). 
 
Table 2.  The average number of harbor seals by month hauled out at peripheral sites as observed during all monitoring 
surveys conducted in 2014.   

 Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec 

 North Jenner 0.1 0.0 3.1 0.0 4.0 0.0 0.0 0.4 0.0 0.0 1.8 0.0 

 Odin Cove 3.0 4.3 5.9 0.0 6.0 3.0 7.3 6.3 4.6 1.5 4.5 0.0 

 Penny Logs 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.5 0.1 0 

 Paddy's Rock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 Chalanchawi 0.7 2.0 0.5 0.9 2.5 2.5 1.9 2.6 0.0 0.1 0.6 0.7 

 Pocked Rock 1.3 4.3 3.4 2.8 4.3 7.8 7.8 2.4 2.3 2.4 2.3 2.7 

 Kabemali 5.8 2.0 4.6 6.1 16.2 22.5 3.3 5.6 2.1 1.4 6.8 0.0 

 Rock Point 8.3 1.6 3.7 8.0 8.5 13.8 25.1 6.4 8.9 3.4 8.4 0.0 
 
Disturbance of Seals  
An effort was made to compare the level of disturbance between baseline surveys and surveys when 
Water Agency personnel are working in the vicinity of the Jenner haul-out.  Disturbance sources were 
separated into 9 categories: aircraft, bird, dog, kayak, multiple, other boat, people, unknown and 
vehicle.  Seals were considered to be disturbed if they moved on or flushed from the haul-out.  Given 
that seal abundance on the haul-out is lower during closed (including naturally perched) conditions we 
also compare level of disturbance by river mouth condition. 
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Figure 5 illustrates the proportion of baseline surveys when harbor seals were disturbed at the Jenner 
haul-out, categorized by disturbance source.  Harbor seals were most frequently disturbed by people on 
foot (54% of surveys), with an increase in disturbances during mouth closed conditions (69% of surveys).  
People in kayaks were the next most frequent source of disturbance (29% of surveys).  The proportion of 
baseline surveys when seals were disturbed by people, on foot or in kayaks, was greater for days when 
the river mouth was closed (Figure 5). 
 
To compare the relative level of disturbance associated with Water Agency personnel working near the 
Jenner haul-out to days when no Water Agency activities are conducted (i.e., baseline surveys) Figure 6 
illustrates disturbances observed during beach topographic surveys, jetty study activities, breaching, and 
lagoon outlet channel implementation.  As expected the proportion of surveys where seals were 
disturbed by people increased for days when Water Agency personnel were working in the area of the 
Jenner haul-out (an increase of 30%). 

 
Figure 5.  The proportion of baseline surveys where harbor seals were disturbed (moved or flushed) at the Jenner haul-
out, described for each disturbance source.  Data includes all baseline surveys since surveys began in 2009.  Data is 
presented for baseline surveys during mouth open (n=112) and mouth closed (n=16) conditions, where closed includes 
naturally perched conditions. 
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Figure 6.  The proportion of surveys during Water Agency activities where harbor seals were disturbed (moved or 
flushed) at the Jenner haul-out, described for each disturbance source.  Data includes all breaching, lagoon outlet channel 
implementation, beach topographic and jetty study surveys since surveys began in 2009.  Data is presented for surveys 
during mouth open (n=51) and mouth closed (n=41) conditions, where mouth closed conditions include a period of time in 
2012 when the barrier beach had formed, but water outflow occurred at the jetty structure.  Disturbance source “people” 
includes Water Agency personnel and/or equipment in the vicinity of the Jenner haul-out. 

Water Level Management Activities 
A barrier beach formed eleven times during 2014 (Table 3), and the Water Agency artificially breached 
the sand bar during six of these closures.  The Russian River outlet was closed to the ocean for a total of 
110 days (or 30%) in 2014, with 29 (or 26%) of these days occurring during the Lagoon Management 
Period.  This is similar to the previous year where the outlet was closed for 104 days, however in 2013 
54% of outlet closures occurred during the Lagoon Management Period.   
 
On December 16, 2013, the barrier beach formed, closing the river mouth until December 21st when the 
water impounded behind the barrier beach and wave over wash at the jetty eroded away enough sand 
for an outlet channel to form.  By the December 23, a barrier beach again closed the river mouth until it 
was mechanically breached by the Water Agency on January 2, 2014.  Breaching activities began at 
10:11 and were completed at 11:52.  The water level in the Estuary reached 7.37 ft NGVD on the day of 
breaching.  Just prior to breaching harbor seals were hauled out on the ocean side of the barrier beach 
north of the jetty structure.  The maximum number of seals observed hauled out on January 2nd was 62 
at 09:25.  On January 3rd there were 111 harbor seals hauled out at 07:00. 

On January 11, 2014, the river mouth closed and remained closed until it was mechanically breached by 
the Water Agency on January 30th at 15:14.  The peak water level in the Estuary was 8.03 ft NGVD as 
read from the Jenner gauge at 14:22 on January 30th.  Prior to the start of breaching activities there were 
157 harbor seals hauled out on the estuary side of the barrier beach.  At the end of the day 30 seals 
remained on the estuary side of the beach.  Water Agency staff was on the beach for a total of four 
hours during this event. 
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On February 3rd the river mouth closed again.  After a period of rain, with a three-day total of 4.49 
inches from February 6 – 8 1, the barrier beach was overtopped from the Estuary and self-breached on 
February 8th.  The river mouth remained open until March 20th.  During this period the river mouth 
migrated north along the beach away from the jetty structure.  By the time the mouth closed in March 
the river mouth was a narrow and shallow channel opening at the north end of Goat Rock State Beach.  
Again the river mouth closed and the barrier beach remained until it was mechanically breached by the 
Water Agency on March 24th at 09:14, after only 40 minutes of breaching activity.  The peak water level 
during this closure reached 9.42 ft NGVD at the Jenner gauge.  Just before breaching activities began 
there were 101 harbor seals hauled out on the estuary side of the barrier beach.  Following the 
breaching there were 40 seals hauled out on the beach at 13:30. 

During April and May the river mouth closed and opened due to the natural combined actions of ocean 
waves and river flow a total of four times.  The length of time the barrier beach remained was short, 
from 1 to 4 days (Table 3). 

On September 17th the river mouth closed and remained closed for 36 consecutive days until the Water 
Agency breached the barrier beach on October 22nd at 14:24.  Breaching activities began at 11:11 and 
Water Agency staff was on the beach for three hours and 45 minutes during this event.  Water levels in 
the Estuary reached 8.68 ft NGVD on the morning of October 22nd.  Prior to breaching activities there 
was a large group of harbor seals (137) hauled out on the ocean side and a smaller group (30) hauled 
out on the estuary side of the barrier beach.  By the end of the day there were no seals on the beach, 
but by 07:30 the following day there were 109 seals on the beach in the area of the new cut.  

Due to continued large swells the barrier beach formed again on October 24th.  The barrier beach 
remained closed for another 23 days until it was breached by the Water Agency on November 17th at 
12:51.  Breaching activities began at 09:30 and Water Agency staff was on the beach for four hours 
during this event.  Water levels in the Estuary reached 7.92 ft NGVD on the morning of November 17th.  
Prior to breaching activities there were 69 seals hauled out on the ocean side of the barrier beach.  No 
seals were on the beach at the end of the day, but by 07:44 the following day there were 72 seals 
hauled out just south of the new cut on the estuary side of the beach. 

Again, the river mouth closed shortly after breaching and remained closed for 8 days until it was 
breached by the Water Agency on November 26th at 12:00.  Breaching activities began at 09:24 and 
Water Agency staff was on the beach for three hours and ten minutes during this event.  Peak water 
level in the Estuary was 7.16 ft NGVD recorded on the morning of November 26th.  Prior to breaching 
activities there were 113 seals hauled out on the ocean side of the barrier beach.  A small group of seals 
remained on the ocean side of the beach throughout excavation activities and 15 seals remained at the 
end of the day (15:07).  A maximum count of 72 seals was recorded on November 28; post-breaching 
monitoring was delayed by one day due to the Thanksgiving Day holiday. 

Harbor seal response to excavation activities was similar for all breaching events, and similar to those 
observed in previous years.  Seals that are hauled out first alert to the sound of the excavator being off-
loaded in the Goat Rock State Beach parking lot (greater than 1,500 feet south of the haul-out).  Seals 
will then move on the beach or flush into the water as the Water Agency safety crew approaches on 

1 Data provided by the University of California, Davis, Bodega Marine Laboratory.  Rain total data retrieved 
from the BML data set at http://bml.ucdavis.edu/boon/data_rain_fall.html. 
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foot.  People on foot typically come within 200-100 feet of the haul-out before seals are disturbed.  
Once on the beach the noise and motion of the excavator will disturb seals at greater distances, 
between 800 and 200 feet.  Seals will remain on the beach in small numbers if the excavation activity is 
far enough away from their initial haul-out location.  The estimated take by incidental harassment (Level 
B), as defined by the Marine Mammal Protection Act, of harbor seals during artificial breaching activities 
in 2014 was 665 harbor seals (497 flushed and 168 moved).  Disturbance information for each event is 
provided in Table 4. 
 
Table 3.  Summary of conditions during river mouth closures occurring in 2014 at the Russian River mouth (Goat Rock 
State Beach).  Peak water level during the event was measured at the gauge located at the Sonoma Coast State Park 
Visitors Center in Jenner, Ca.   

Dates barrier beach 
closed 

Peak Jenner gauge 
height (ft NGVD) Date mouth opened Method of 

breaching 

December 23 –  
January 2 7.37a January 2 Artificial 

January 11 – 30 8.03 January 30 Artificial 

February 3-8 9.68 February 8 Self 

March 20 – 24 9.42 March 24 Artificial 

April 22 5.20 April 23 Self 

April 26 – 27 4.86 April 27 Self 

April 29 – 30 4.44b May 1 Self 

May 4 – 8 6.51 May 8 Self 

September 17 – 
October 22 8.68 October 22 Artificial 

October 24 – 
November 17 7.92 November 17 Artificial 

November 19 - 26 7.16 November 26 Artificial 

a Gauge data not available from December 22, 2013, 12:00 to December 27, 2013, 04:44 or December 
31, 2013, 16:58 to January 2, 2013, 18:16.  Peak gauge height given is from January 2, 2014 as read at 
the staff gauge at the California State Parks Jenner Visitors Center. 

b Gauge data not available from April 30, 2014, 09:34 to May 2, 2014, 19:34.  Peak gauge height given is 
from April 30, 2014, 09:20.  
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In order to evaluate whether or not beach management activities cause harbor seals to leave the Jenner 
haul-out for near-by peripheral sites we compared average seal abundance for each peripheral site 
before, during and after breaching activities for 2014 (Figure 7).  Very few seals were observed at the 
estuary haul-out sites, regardless of timing.  All of the coastal haul-outs monitored exhibited an increase 
in seal abundance during breaching surveys compared with pre-breaching and post-breaching surveys.  
However the only significant differences were for Odin Cove and Rock Point where there were more 
seals observed during breaching surveys compared to both pre- and post- breaching surveys (Unequal N 
HSD multiple comparisons, p < 0.001) (Figure 7). 
 
Due to the small sample sizes used for comparisons of seal abundance during water level management 
activities for 2014 only, a similar comparison of seal abundance at the peripheral haul-outs was made 
for 2010-2014 observations combined.  Results for the estuarine sites were similar when compared to 
those for 2014 observations only, with very few seals observed (Figure 8).  The most notable difference 
for the coastal haul-out sites was that at North Jenner there were more seals observed during pre-
breaching, rather than breaching surveys (Figure 8).  The only significant differences in the number of 
seals observed during water level management monitoring were found at Rock Point and Odin Cove.  At 
Odin Cove there were more seals during breaching surveys (mean = 5.9 ± 0.98 s.e., n = 55) compared to 
pre-breaching surveys (mean = 2.2 ± 0.56 s.e., n = 58) (Unequal N HSD multiple comparisons test, p < 
0.05).  Similarly, at Rock Point there were more seals were observed during breaching surveys (mean = 
9.5 ± 1.40 s.e., n = 55) compared to pre-breaching surveys (mean = 3.6 ± 0.83 s.e., n = 53) (Unequal N 
HSD p <0.001) (Figure 8).  For data from 2010 – 2014 there was no significant difference in the number 
of seals at any peripheral site during mouth open vs closed conditions (Unequal N HSD multiple 
comparisons test, p > 0.50) (Figure 8). 
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Figure 7. Average seal abundance at peripheral haul-outs as observed during pre-breaching, breaching and post-
breaching surveys during 2014.  Error bars represent standard error and sample size used to calculate means are 
presented inside the bars.   

 
Figure 8.  Average seal abundance at peripheral haul-outs as observed during pre-breaching, breaching and post-
breaching surveys during 2010-2014 combined.  Colored bars represent the average seal abundance during mouth open 
(yellow) and closed (blue) conditions for all surveys during 2010-2014.  Error bars represent standard error and sample 
size used to calculate means are presented inside the bars.   
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Biological and Physical Monitoring  
The NMFS IHA (2014) provides incidental take for Level B harassment of pinnipeds that may result from 
monitoring of biological resources and physical processes in the Russian River Estuary. The number of 
incidental takes in 2014 was calculated based on the number of animals that responded to activities by 
either moving on their haul-out or flushing from their haul-out.  Alerts were also recorded by monitors, 
but are not included in the number of incidental takes reported.  Most often at haul-out sites within the 
Estuary (excluding the Jenner haul-out on Goat Rock State Beach, Figure 2) seals either had no reaction 
or raised their heads in alert as a boat passed.  The most seals hauled out in the Estuary as observed by 
Water Agency field staff were six at Chalanchawi (middle reach), while the most seals observed in the 
lower reach was one at Penny Logs.  Other disturbances resulting from monitoring of the biological 
resources and physical processes in the Estuary occurred at the Jenner haul-out.  Only one of 14 
fisheries seining and none of the 24 water quality monitoring events or 61 acoustic telemetry surveys 
conducted in the Estuary resulted in a disturbance to harbor seals (Table 4).   
 
The Russian River Biological Opinion requires monthly topographic surveys of the barrier beach at the 
mouth of the Russian River.  A Water Agency biologist was present during topographic surveys to 
monitor the seal response to the survey crew.  With the exception of the harbor seal pupping season, 
when survey personnel will avoid the haul-out when neonates are present, between 53% and 100% of 
seals were flushed from their haul-out during the monthly mapping activities (Table 4).   
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Table 4.  Number of pinnipeds disturbed as a result of Russian River Estuary Management and Monitoring Activities for 
2014, resulting in incidental take by harassment.  Disturbances reported are pinnipeds moving on or flushing from their 
haul-out, number of disturbed seals that flushed from their haul-out is denoted by (#). 

Date Event Type 

Estimated Disturbance 

Species Age 
Class Number 

Max % total 
seals 

flusheda 
2-Jan breaching harbor seal adult 80(65) 93% 
16-Jan topo survey harbor seal adult 54(34) 71% 
30-Jan breaching harbor seal adult 163(137) 83% 
6-Feb topo survey harbor seal adult 35(29) 54% 
20-Feb baselineb harbor seal adult 12(10) 5% 
5-Mar jetty study harbor seal adult 53(26) 7% 
20-Mar topo survey harbor seal adult 172(172) 100% 
23-Mar pre-breachingc harbor seal adult 2(1) 1% 
24-Mar breaching harbor seal adult 110(84) 69% 
9-Apr topo survey harbor seal adult 10(3) 1% 
29-May fish seining harbor seal adult 12(6) 26% 

5-Jun topo survey harbor seal 
adult 142(139) 77% 
pup 5(5)  

3-Jul topo survey harbor seal adult 228(228) 53% 

22-Jul jetty study 
harbor seal adult 186(186) 60% 
elephant seal juvenile 1(1) 100%d 

29-Jul jetty study harbor seal adult 33(18) 9% 

6-Aug topo survey 
harbor seal adult 169(163) 84% 
elephant seal juvenile 1(0) 0%d 

18-Sep topo survey harbor seal adult 165(119) 100% 
30-Sep jetty study harbor seal adult 3(0) 0% 
16-Oct topo survey harbor seal adult 129(92) 100% 
22-Oct breaching harbor seal adult 47(28) 100% 
14-Nov pre-breachingc harbor seal adult 46(46) 100% 
17-Nov breaching harbor seal adult 103(69) 100% 
26-Nov breaching harbor seal adult 162(114) 81% 
 2014 total harbor seal adult 2,116(1,769)  
   pup 5(5)  
  elephant seal juvenile 2(1)  

a Due to the fact that multiple disturbance episodes are represented by the total number of seals disturbed for a given day, 
the number reported for the percent of seals on the haul out that were flushed is the maximum value recorded for that day. 
b Disturbance was caused by Water Agency conducting annual plant survey on beach dunes south of jetty structure on Goat 
Rock State Beach. 
 c Disturbance was caused by Water Agency personnel posting warning signs on beach, prior to breaching activities. 
d Percentage of seals flushed is for total number of elephant seals present on the beach. 
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CONCLUSIONS  
The water level management activities and biological and physical monitoring activities conducted by 
the Water Agency resulted in incidental harassment (Level B harassment) of 2,116 harbor seals and 2 
juvenile elephant seals in 2014, well under the total allowed by NMFS IHA.  
 
The purpose of the Russian River Estuary Management Project Pinniped Monitoring Plan (Sonoma 
County Water Agency and Stewards of the Coast and Redwoods 2011) is to detect the response of 
pinnipeds to Estuary management activities at the Russian River Estuary. Specifically, the following 
questions are of interest:  

1. Under what conditions do pinnipeds haul out at the Russian River Estuary mouth at Jenner?  

2. How do seals at the Jenner haul-out respond to activities associated with the construction and 
maintenance of the lagoon outlet channel and artificial breaching activities?  

3. Does the number of seals at the Jenner haul-out significantly differ from historic averages 
with formation of a summer (May 15th to October 15th) lagoon in the Russian River Estuary?  

4. Are seals at the Jenner haul-out displaced to nearby river and coastal haul-outs when the 
mouth remains closed in the summer?  

Harbor seals are found at the mouth of the Russian River (Jenner haul-out) throughout the year.  They 
are observed on the beach throughout the tidal cycle and at any time of day.  Our baseline pinniped 
monitoring concluded that tidal state and time of day influenced harbor seal abundance at the Jenner 
haul-out, with seals less abundant in the early morning and at high tide (SCWA 2012).  Harbor seals were 
most abundant on the Jenner haul-out in July during their annual molt (SCWA 2012), with these same 
trends being observed in subsequent years (SCWA 2013, 2014).  Seasonal variation in the abundance of 
harbor seals at their haul-out locations is commonly observed throughout their range (Allen et al. 1989, 
Stewart and Yochem 1994, Gemmer 2002).  The variation in their abundance can mostly be explained by 
changes in their biological and physiological requirements throughout the year.  Peak seal abundance 
occurring in July during their molting season is likely a result of seals spending more time on land in 
order to help facilitate the molting process.  This annual peak is typically followed by a decline in seal 
abundance which is likely a result of individual seals decreasing the amount of time on the haul-out 
post-molt to spend more time foraging and also coincides with the time that young seals may 
temporarily disperse from their natal haul-out (Stewart and Yochem, 1994, Thompson et al. 1994, Small 
et al. 2005).  Most notable for 2014 was the increase in the number of seals observed during February, 
March and December.  While it is difficult to speculate the reasons for these increases after just one 
year, it could be that it is a result of an overall increase in the number of harbor seals utilizing the Jenner 
haul-out as a resting area.  We do not have the ability to determine if these increases are due to an 
increase in immigration to or a decrease in emigration from the haul-out. 
 
The Jenner haul-out is a harbor seal rookery and we have attempted to standardize a measure of pup 
counts so that comparisons can be made across years.  However, our ability to accurately measure 
natality (i.e., proportion of births to the number of mature females) is limited by the fact that harbor 
seals are not sexually dimorphic so the number of adult females on the beach cannot be easily 
determined.  Harbor seal pups are very precocial and are able to swim just after birth, so counts of pups 
on the beach does not accurately reflect the total number of births. 
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Harbor seals will use the beach when there is an open channel or when a barrier beach has formed, 
however, the number of seals at Jenner was influenced by river mouth condition.  Daily average seal 
abundance was lower during closed conditions compared to open conditions.  This effect is also closely 
related to time of year, since most closures occur during the fall and winter, when seal abundance is 
low.  While earlier results suggested there may have been a relationship between the level of 
disturbance and river mouth condition (SCWA 2013, 2014), we did not find evidence that there was a 
significant increase in the number of people near the haul-out or the number of disturbance events 
during mouth closed conditions. 
 
The response of harbor seals at the Jenner haul-out to water level management activities in 2014 
(Question 2 above) was similar to the responses observed in previous years of monitoring (Merritt Smith 
Consulting 1997, 1998, 1999, 2000; Sonoma County Water Agency and Merritt Smith Consulting 2001; 
SCWA 2011, 2012, 2013 and 2014). Harbor seals alerted to the sound of equipment on the beach and 
left the haul-out as the crew and equipment approached closer on the beach.  When breaching activities 
were conducted south of the haul-out location seals often remained on the beach during all or some of 
the breaching activity.  This indicates that seals are less disturbed by activities when equipment and 
crew do not pass directly past their haul-out. 
 
Since the beginning of the modified estuary water level management procedures as a result of the 
NMFS 2008 Biological Opinion a lagoon outlet channel has only been implemented once (July 2010).  
While the Water Agency has not had further opportunity to implement and sustain an outlet channel, 
observations when a barrier beach has formed during the lagoon management period provide 
information as to how harbor seals respond when aquatic access between the estuary and the ocean is 
limited (Question 3 above).  A barrier beach has formed during the lagoon management period thirteen 
times, the longest incidence lasting 29 days, with an average duration of ten days.  While seal 
abundance was lower during closed conditions, overall there continues to be a slight increasing trend in 
seal abundance.  These results indicate that while seal abundance may exhibit a short term decline 
during closed conditions it has not inhibited seals from using the Jenner haul-out during any period of 
the year.  We conclude that the effect of barrier beach condition on seal abundance represents only a 
short term response, and is not an indication that seals are less likely to choose Jenner as a haul-out 
overall.  We do not yet know how seals would respond to a maintained lagoon outlet channel. 
 
As stated above we are unable to draw conclusions about the response of harbor seals to the 
implementation and maintenance of summer lagoon as outlined in the NMFS 2008 Biological Opinion.  
Results to date indicate that the peripheral haul-outs located in the Estuary are little used by seals, and 
even though access is limited by rising water level in the Estuary there is no effect of mouth condition on 
seal abundance at these sites.  The coastal sites are regularly used by harbor seals, albeit in low 
numbers.  Again, we found no effect of mouth condition in the abundance of seals at these peripheral 
haul-outs. 
 
Harbor seals are generalists in many ways: including diet, resting locations and activity patterns.  They 
are able to find refuge on sandy beaches, tidal mud flats and rocky shores (Allen et al. 1989, Gemmer 
2002, Small et el. 2005).  Seals exploit a wide range of locally abundant prey (Gemmer 2002, Hanson 
1993, Tollit et al. 1997): they may forage during the day and come ashore at night, or forage at night and 
come ashore during the day, or even spend multiple days at sea (Small et al. 2005, Suryan and Harvey 
1998, Yochem et al. 1987).  Given that harbor seals exhibit this range of behaviors our ability to 
understand temporal changes in seal behavior and population abundance is limited by the use of 
periodic count data. 
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Appendix A.  Summary of pinniped monitoring activities at the Jenner haul-out (Goat Rock State Beach, Sonoma County) conducted by the Sonoma County 
Water Agency and Stewards of the Coast and Redwoods from January – December 2014 for the Russian River Estuary Management Project, including summary 
of pinniped abundance and Estuary water level. 
 

 
HASE adult HASE neonates HASE pups 

 

date Activity 

Estuary 
water 
level max mean s.e. max mean s.e. max mean s.e. n 

CASL 
present 

NES 
present 

1/1/2014 Pre-breaching -- 51 50.5 1.01       2   
1/2/2014 Breaching 5.11 70 29.6 6.56       14   

1/3/2014 Post-
breaching 1.65 199 165.4 5.46       17   

1/6/2014 Baseline 1.11 173 127.1 9.47       18   
1/16/2014 Topo survey 4.91 70 40.8 7.33       8   

1/28/2014 Baseline/pre-
breaching -- 77 66.5 3.69       17   

1/30/2014 Breaching 7.99 157 57.9 13.04       16   

1/31/2014 Post-
breaching -- 261 192.8 13.93       18   

2/6/2014 Topo survey 4.38 41 21.6 5.33       7   
2/10/2014 Baseline 3.20 282 209.9 19.28       15   
2/20/2014 Baseline -- 316 207.7 24.49       17 Y  
3/3/2014 Jetty study 2.21 158 158.0        1   
3/5/2014 Jetty study 3.12 381 215.7 26.59       21   
3/6/2014 Baseline 2.92 424 352.1 12.37       18   

3/10/2014 Jetty study 1.94 291 203.2 24.54       16   
3/11/2014 Jetty study 2.32 242 147.1 22.95       16   
3/20/2014 Topo survey 4.20 151 113.0 9.07       13   
3/23/2014 Pre-breaching 8.44 81 71.2 2.20       13   
3/24/2014 Breaching 9.38 101 53.1 6.59       15   

3/25/2014 Baseline/post-
breaching 1.41 229 126.9 17.17       17   

4/9/2014 Topo survey 1.37 302 200.5 25.24 2 1.1 0.28 1 0.1 0.09 11   
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Appendix A.  Summary of pinniped monitoring activities at the Jenner haul-out (Goat Rock State Beach, Sonoma County) conducted by the Sonoma County 
Water Agency and Stewards of the Coast and Redwoods from January – December 2014 for the Russian River Estuary Management Project, including summary 
of pinniped abundance and Estuary water level. 
 

 HASE adult HASE neonates HASE pups  

date activity 

estuary 
water 
level Max mean s.e. Max mean s.e. Max mean s.e. n 

CASL 
present 

NES 
present 

4/10/2014 baseline 1.52 223 137.6 18.42 1 0.2 0.09 2 0.2 0.13 18   
4/29/2014 baseline 3.43 138 98.4 5.80 7 2.5 0.38 27 19.1 1.45 17   
5/8/2014 topo survey 5.79 105 88.6 3.62 3 2.4 0.18 20 15.6 0.78 8   
5/9/2014 baseline 1.88 197 164.8 5.89 2 0.4 0.18 16 10.6 0.53 16   

5/20/2014 baseline 1.39 110 99.6 2.04 0 0.0  25 16.3 1.01 17   
6/3/2014 baseline -- 141 124.4 2.78 0 0.0  9 7.6 0.22 16   
6/5/2014 topo survey -- 168 139.3 11.09 0 0.0  8 6.1 0.58 11   

6/20/2014 baseline 1.05 231 197.4 9.68 0 0.0  0 0  9   
7/3/2014 topo survey 1.48 355 293.3 15.44       8   
7/9/2014 baseline 1.72 405 373.5 4.16       17   

7/21/2014 Jetty study 1.30 316 286.3 5.94       15  Y 
7/22/2014 Jetty study 1.31 283 190.4 18.15       8  Y 
7/23/2014 Jetty study 1.30 287 218.8 15.37       13   
7/24/2014 Jetty study 1.29 336 264.2 9.99       12  Y 
7/28/2014 baseline 1.19 212 151.8 13.86       16   
7/29/2014 Jetty study 1.22 202 190.5 2.31       11   
8/6/2014 topo survey -- 154 93.7 13.06       13  Y 
8/7/2014 baseline -- 188 148.4 6.80       17   

8/26/2014 baseline 1.42 204 119.8 7.80       18   
9/10/2014 baseline 1.73 129 52.8 8.40       17   
9/18/2014 topo survey 2.81 98 68.1 5.87       10   
9/19/2014 baseline 3.22 87 53.4 6.82       14   
9/30/2014 Jetty study 3.01 83 12.6 6.34       17   

10/10/2014 baseline 6.73 63 22.1 7.60       11   
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Appendix A.  Summary of pinniped monitoring activities at the Jenner haul-out (Goat Rock State Beach, Sonoma County) conducted by the Sonoma County 
Water Agency and Stewards of the Coast and Redwoods from January – December 2014 for the Russian River Estuary Management Project, including summary 
of pinniped abundance and Estuary water level. 
 

 HASE adult HASE neonates HASE pups  

date activity 

estuary 
water 
level Max mean s.e. Max mean s.e. Max mean s.e. n 

CASL 
present 

NES 
present 

10/16/2014 topo survey 7.83 101 45.0 16.39       9   

10/20/2014 Baseline/pre-
breaching 8.29 19 10.4 1.56       17   

10/22/2014 Breaching 8.60 167 29.4 14.49       15   

10/23/2014 Post-
breaching 4.99 165 134.6 3.64       17   

11/5/2014 Baseline 6.68 104 26.9 9.85       17   
11/14/2014 Pre-breaching 7.54 47 35.4 1.94       18   
11/17/2014 Breaching 7.88 70 18.1 7.94       15   

11/18/2014 Post-
breaching 2.36 108 85.8 3.83       17   

11/25/2014 Baseline/pre-
breaching 6.74 87 27.4 8.49       18   

11/26/2014 Breaching/ 
topo survey 7.16 113 34.0 9.86       15   

11/28/2014 Post-
breaching 2.31 72 26.8 6.68       17   

12/9/2014 Baseline 3.53 166 119.4 6.90       18   
12/17/2014 Baseline 4.03 297 228.4 17.03       17   

a For breaching events Estuary water level from time of breaching 
b For all other events Estuary water level is average height for the day 
c Only counts for sea lions on land, does not include sea lions observed in the water 
d No water level management occurred during closure, barrier beach breached naturally 
e Remote link to Jenner river gauge not working, data was recorded from gauge at beginning of pinniped monitoring 
f Some data is missing for the day, including at time of breach, data reported is average of gauge height available for the day 
-- missing data 
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APPENDIX B-5 
Grab Samples Water Quality Conditions 2014 
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Station Date Temperature

Specific 

Conductance Oxygen % sat Oxygen mg/L pH

Jenner 5/15/2014 18.37 14,850 94.0 8.41 8.22

Casini Ranch 5/15/2014 22.47 230 94.4 8.16 8.44

Patterson Point 5/15/2014 21.34 152 87.5 7.75 8.31

Monte Rio 5/15/2014 21.64 302 89.0 7.83 8.33

Vacation Beach 5/15/2014 21.53 290 94.5 8.33 8.43

Jenner 5/20/2014 16.94 19,400 76.2 6.87 8.29

Casini Ranch 5/20/2014 21.98 303 96.6 8.44 8.38

Patterson Point 5/20/2014 21.55 297 90.1 7.94 8.18

Monte Rio 5/20/2014 21.27 262 97.8 8.66 8.30

Vacation Beach 5/20/2014 20.69 296 100.9 9.04 8.34

Jenner 5/27/2014 18.85 13,685 77.2 6.87 8.07

Casini Ranch 5/27/2014 22.31 189 135.2 11.74 8.21

Patterson Point 5/27/2014 22.71 235 160.6 13.94 8.01

Monte Rio 5/27/2014 23.15 283 210.3 17.96 8.08

Vacation Beach 5/27/2014 22.85 284 210.1 18.06 8.21

Jenner 6/3/2014 16.21 14,847 107.1 9.99 8.02

Casini Ranch 6/3/2014 21.13 142 94.9 8.43 8.09

Patterson Point 6/3/2014 21.48 259 88.0 7.75 7.96

Monte Rio 6/3/2014 21.59 250 99.4 8.75 8.07

Vacation Beach 6/3/2014 21.14 159 101.9 9.06 8.04

Jenner 6/10/2014 19.03 17,236 111.4 9.73 8.63

Casini Ranch 6/10/2014 22.59 192 101.2 8.74 8.88

Patterson Point 6/10/2014 24.16 112 99.0 8.30 8.61

Monte Rio 6/10/2014 24.44 281 107.4 8.96 8.69

Vacation Beach 6/10/2014 23.56 247 108.3 9.19 8.62

Jenner 6/17/2014 15.59 29,150 95.3 8.48 8.21

Casini Ranch 6/17/2014 20.60 272 100.9 9.06 8.85

Patterson Point 6/17/2014 21.92 227 97.3 8.51 8.50

Monte Rio 6/17/2014 21.91 263 100.7 8.82 8.45

Vacation Beach 6/17/2014 21.56 259 96.0 8.46 8.31

Jenner 6/24/2014 18.24 17,030 110.4 9.80 8.10

Casini Ranch 6/24/2014 23.40 230 98.4 8.38 8.41

Patterson Point 6/24/2014 23.95 165 90.5 7.60 8.23

Monte Rio 6/24/2014 23.27 263 95.8 8.16 8.18

Vacation Beach 6/24/2014 23.90 242 100.4 8.45 8.31

Jenner 7/1/2014 17.48 20,823 114.1 10.13 8.16

Casini Ranch 7/1/2014 22.42 253 74.1 6.39 8.19

Patterson Point 7/1/2014 24.09 247 74.9 6.29 7.85

Monte Rio 7/1/2014 24.43 254 92.8 7.75 7.95

Vacation Beach 7/1/2014 24.88 217 98.1 8.12 8.09

Jenner 7/8/2014 19.04 17,515 114.7 10.00 8.14

Casini Ranch 7/8/2014 22.78 210 85.3 7.34 8.02

Patterson Point 7/8/2014 23.42 242 79.5 6.76 7.81



Monte Rio 7/8/2014 24.13 210 96.2 8.08 7.96

Vacation Beach 7/8/2014 24.28 206 99.0 8.29 8.01

Jenner 7/15/2014 18.17 32,975 95.5 7.98 7.85

Casini Ranch 7/15/2014 24.08 257 93.4 7.85 8.15

Patterson Point 7/15/2014 23.57 182 84.7 7.18 7.86

Monte Rio 7/15/2014 23.96 247 100.2 8.44 8.00

Vacation Beach 7/15/2014 24.14 159 101.7 8.53 8.07

Jenner 7/22/2014 19.66 27,042 103.3 8.55 7.90

Casini Ranch 7/22/2014 23.00 250 97.8 8.36 8.35

Patterson Point 7/22/2014 22.12 224 93.4 8.14 8.07

Monte Rio 7/22/2014 22.28 246 103.2 8.97 8.12

Vacation Beach 7/22/2014 22.12 245 100.4 8.74 8.14

Jenner 7/29/2014 20.39 22,810 100.0 8.30 8.00

Casini Ranch 7/29/2014 24.05 246 102.0 8.56 8.35

Patterson Point 7/29/2014 23.75 237 86.7 7.30 7.90

Monte Rio 7/29/2014 24.04 196 102.7 8.63 8.07

Vacation Beach 7/29/2014 24.55 140 99.6 8.31 8.06

Jenner 8/5/2014 17.81 22,441 93.3 8.18 7.87

Casini Ranch 8/5/2014 21.26 197 93.0 8.24 8.22

Patterson Point 8/5/2014 22.13 235 88.4 7.68 8.05

Monte Rio 8/5/2014 22.46 246 99.7 8.64 8.10

Vacation Beach 8/5/2014 22.64 240 95.9 8.27 8.05

Jenner 8/12/2014 18.95 13,868 104.9 9.28 7.86

Casini Ranch 8/12/2014 21.45 241 89.8 7.90 8.19

Patterson Point 8/12/2014 22.17 237 94.6 8.24 8.07

Monte Rio 8/12/2014 22.61 235 103.0 8.90 8.15

Vacation Beach 8/12/2014 22.63 201 98.1 8.47 8.05

Jenner 8/19/2014 18.87 17,248 98.0 8.56 8.02

Casini Ranch 8/19/2014 22.13 216 103.5 9.03 8.60

Patterson Point 8/19/2014 22.28 236 88.3 7.64 8.16

Monte Rio 8/19/2014 22.84 232 107.5 9.25 8.21

Vacation Beach 8/19/2014 22.96 231 99.2 8.51 8.12

Jenner 8/26/2014 19.48 25,430 94.7 7.94 7.95

Casini Ranch 8/26/2014 21.92 234 95.4 8.34 8.11

Patterson Point 8/26/2014 21.94 154 92 8.06 7.94

Monte Rio 8/26/2014 22.10 234 106.9 9.32 8.08

Vacation Beach 8/26/2014 22.13 203 100.9 8.79 8.04

Jenner 9/2/2014 19.05 15,902 106.1 9.30 8.22

Casini Ranch 9/2/2014 22.63 192 98.4 8.51 8.14

Patterson Point 9/2/2014 22.54 235 91.4 7.82 7.86

Monte Rio 9/2/2014 23.20 227 103.3 8.81 8.04

Vacation Beach 9/2/2014 23.43 232 103.3 8.79 8.12

Jenner 9/9/2014 18.18 28,056 97.2 8.27 8.12

Casini Ranch 9/9/2014 20.56 226 98.3 8.83 8.14

Patterson Point 9/9/2014 20.61 230 90.4 8.13 7.92

Monte Rio 9/9/2014 20.96 233 101 9.02 8.01

Vacation Beach 9/9/2014 21.14 236 101.3 9.00 8.06



Jenner 9/16/2014 17.98 26,026 96.8 8.34 8.09

Casini Ranch 9/16/2014 21.10 239 100.8 8.97 8.15

Patterson Point 9/16/2014 20.91 233 92.2 8.23 7.93

Monte Rio 9/16/2014 20.92 230 97.8 8.72 7.95

Vacation Beach 9/16/2014 21.54 226 100.8 8.89 8.03

Jenner 9/23/2014 19.15 8,874 100.2 9.00 8.36

Casini Ranch 9/23/2014 21.50 234 95.4 8.42 8.01

Patterson Point 9/23/2014 21.90 226 98.4 8.62 7.94

Monte Rio 9/23/2014 21.50 218 99.3 8.76 7.90

Vacation Beach 9/23/2014 21.72 224 99.5 8.74 7.94

Jenner 9/25/2014 19.51 6,307 99.2 8.92 8.29

Casini Ranch 9/25/2014 22.87 226 101.9 8.76 7.99

Patterson Point 9/25/2014 21.97 225 96.1 8.39 7.89

Monte Rio 9/25/2014 21.71 225 99.9 8.78 7.87

Vacation Beach 9/25/2014 21.75 231 98.1 8.61 7.88

Jenner 9/30/2014 18.15 5,712 97.4 9.01 8.22

Casini Ranch 9/30/2014 20.29 262 92.9 8.39 7.95

Patterson Point 9/30/2014 20.13 238 94.1 8.53 7.88

Monte Rio 9/30/2014 20.23 238 95.6 8.64 7.86

Vacation Beach 9/30/2014 19.64 253 99.4 8.73 (est.) 7.79

Jenner 10/2/2014 18.26 7,585 100.3 9.23 8.29

Casini Ranch 10/2/2014 20.41 247 98.2 8.85 8.01

Patterson Point 10/2/2014 19.81 246 91.1 8.30 7.82

Monte Rio 10/2/2014 19.52 259 88.1 8.09 7.82

Vacation Beach 10/2/2014 19.25 271 88.2 8.13 7.67

Jenner 10/7/2014 18.05 5,326 96.8 8.99 8.15

Casini Ranch 10/7/2014 19.36 265 95.7 8.80 8.01

Patterson Point 10/7/2014 18.74 266 92.3 8.59 7.91

Monte Rio 10/7/2014 18.97 264 94.6 8.76 7.88

Vacation Beach 10/7/2014 19.03 248 98.9 9.15 7.93

Jenner 10/9/2014 17.80 5,138 95.4 8.92 8.01

Casini Ranch 10/9/2014 18.47 270 97.4 9.11 8.08

Patterson Point 10/9/2014 18.57 262 93.5 8.72 7.98

Monte Rio 10/9/2014 18.94 253 97.5 9.04 7.97

Vacation Beach 10/9/2014 18.32 244 99.0 9.20 7.94

Monte Rio 10/13/2014 18.80 245 93.4 8.71 7.84

Jenner 10/14/2014 18.02 4,693 92.4 8.61 7.98

Casini Ranch 10/14/2014 18.59 268 94.3 8.81 8.09

Patterson Point 10/14/2014 18.61 244 89.9 8.40 7.90

Monte Rio 10/14/2014 18.48 243 88.1 8.25 7.85

Vacation Beach 10/14/2014 17.92 236 90.3 8.56 7.84

Monte Rio 10/16/2014 18.04 239 85.8 8.12 7.80

Monte Rio 10/17/2014 17.60 236 85.4 8.14 7.73

Patterson Point 10/21/2014 17.77 235 83.5 7.92 7.82

Monte Rio 10/21/2014 18.01 238 87.7 8.28 7.82

Vacation Beach 10/21/2014 17.47 244 97.5 9.32 7.94



* The Jenner and Monte Rio staff gauges used to measure water surface levels correspond to within a couple of in

    Base WSL during open estuary dry season flows at Monte Rio is 4 feet.



Turbidity

Estuary 

Condition

Monte Rio Water Surface 

Level (ft.) during Estuary 

closure*

2.6 Open

2.4 Open

1.4 Open

2.2 Open

2.2 Open

1.8 Open

1.5 Open

1.5 Open

2.2 Open

2.7 Open

4.0 Open

1.3 Open

2.2 Open

1.9 Open

1.8 Open

1.8 Open

1.8 Open

1.5 Open

1.5 Open

1.1 Open

1.0 Open

‐0.7 Open

1.5 Open

‐0.6 Open

‐0.4 Open

2.3 Open

0.4 Open

1.7 Open

0.8 Open

2.1 Open Installing JB Dam/VB Dam/Bridge

40.5 Open

1.1 Open

0.5 Open

0.6 Open

0.8 Open

2.0 Open

Open

Open

Open

Open

8.6 Open

0.3 Open

1.9 Open



0.7 Open

0.5 Open

0.9 Open

0.3 Open

1.4 Open

0.7 Open

1.2 Open

2.7 Open

4.3 Open

4.2 Open

2.9 Open

2.5 Open

2.0 Open

1.0 Open

3.2 Open

1.1 Open

1.0 Open

0.3 Open

0.1 Open

1.9 Open

1.2 Open

1.0 Open

1.4 Open

0.6 Open

0.9 Open

0.7 Open

1.4 Open

2.5 Open

4.2 Open

3.3 Open

1.0 Open

1.7 Open

1.1 Open

0.9 Open

1.5 Open

1.0 Open

1.2 Open

1.5 Open

1.5 Open

2.0 Open

1.3 Open

1.1 Open

1.7 Open

1.0 Open

1.6 Open

0.9 Open

1.0 Open



1.3 Open

0.5 Open

0.8 Open

0.6 Open

0.8 Open

2.2 Closed

0.9 Closed

0.9 Closed

0.8 Closed 4.0

1.6 Closed

0.6 Closed

0.9 Closed

1.0 Closed

0.7 Closed 5.0

1.9 Closed JB/VB Summer Dam removal

0.7 Closed

0.1 Closed

0.2 Closed

0.6 Closed 6.0

‐0.7 Closed

0.6 Closed

0.1 Closed

2.3 Closed

0.8 Closed 6.5

2.8 Closed

0.7 Closed

0.7 Closed

1.3 Closed

0.8 Closed 6.7

2.2 Closed

1.0 Closed

2.2 Closed

2.9 Closed

0.8 Closed 6.7

2.0 Closed

0.8 Closed 7.5

1.5 Closed

0.1 Closed

0.3 Closed

0.4 Closed 7.6

1.6 Closed

0.5 Closed 7.8

1.3 Closed 8.0

0.5 Closed

0.5 Closed 8.5

2.0 Closed



nches. 
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Appendix B-6. Hydroacoustic telemetry tag deployment in 2014. Life stages: P = parr; s = smolt. 

TagID  CaptureSite  ReleaseSite  Date  LifeStage  FL (mm)  Wt (g) 

5700  JennerGulch  JennerGulch  5/29/2014  P  116  18.1 

2500  JennerGulch  JennerGulch  5/29/2014  P  151  41.8 

4400  JennerGulch  JennerGulch  5/29/2014  p  117  19.2 

2600  JennerGulch  JennerGulch  5/29/2014  P  141  36.9 

5600  JennerGulch  JennerGulch  5/29/2014  p  139  30.5 

800  BridgeHaven  BridgeHaven  6/2/2014  P  102  13.2 

5100  BridgeHaven  BridgeHaven  6/2/2014  p  144  37.5 

1700  BridgeHaven  BridgeHaven  6/2/2014  P  124  25 

700  BrownsPool  BrownsPool  6/4/2014  p  141  33.5 

1800  BrownsPool  BrownsPool  6/4/2014  P  155  44.7 

4300  BrownsPool  BrownsPool  6/4/2014  p  132  27.9 

3000  BrownsPool  BrownsPool  6/4/2014  P  141  40.5 

5900  AustinCreek  AustinCreek  6/6/2014  p  112  14.9 

900  BrownsPool  BrownsPool  6/9/2014  P  149  39.5 

3400  BrownsPool  BrownsPool  6/9/2014  p  142  34.5 

4600  BrownsPool  BrownsPool  6/9/2014  p  110  16.6 

2700  BrownsPool  BrownsPool  6/9/2014  p  138  32.5 

4500  JennerGulch  JennerGulch  6/9/2014  p  139  33.6 

3300  JennerGulch  JennerGulch  6/16/2014  p  99  11.4 

2300  JennerGulch  JennerGulch  6/16/2014  p  137  29.3 

2400  JennerGulch  JennerGulch  6/16/2014  p  166  57.1 

1600  JennerGulch  JennerGulch  6/26/2014  p  97  10.7 

3600  JennerGulch  JennerGulch  6/26/2014  p  111  15.1 

4000  JennerGulch  JennerGulch  6/26/2014  p  178  61.4 

1000  JennerGulch  JennerGulch  6/26/2014  p  100  11.5 

2800  MoscowBridge  MoscowBridge  6/23/2014  p  99  11 

3500  MoscowBridge  MoscowBridge  6/23/2014  p  123  20.7 

3200  Cassini  Cassini  6/23/2014  p  97  10.7 

5000  BridgeHaven  BridgeHaven  7/8/2014  p  106  15.6 

2200  JennerGulch  JennerGulch  7/8/2014  p  99  10.8 

1200  JennerGulch  JennerGulch  7/9/2014  p  101  12.3 

1400  JennerGulch  JennerGulch  7/9/2014  p  101  11.2 

1300  JennerGulch  JennerGulch  7/9/2014  s  209  116.8 

4900  FreezeOut  FreezeOut  7/9/2014  s  183  65.6 

3900  JennerGulch  BridgeHaven  8/25/2014  s  140  35.2 

3100  JennerGulch  BridgeHaven  8/25/2014  s  142  34.9 

4200  JennerGulch  BridgeHaven  8/25/2014  p  149  44.5 

1900  JennerGulch  BridgeHaven  8/25/2014  p  144  37.2 

5800  JennerGulch  BridgeHaven  8/25/2014  s  140  37.2 

4800  JennerGulch  BridgeHaven  8/25/2014  p  146  36.2 

3700  JennerGulch  BridgeHaven  8/25/2014  p  121  22 

2100  JennerGulch  BridgeHaven  8/25/2014  p  124  23.5 

1100  JennerGulch  Sheephouse  9/11/2014  s  139  30 

2000  Willow  Sheephouse  9/11/2014  s  134  29 
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Dry Creek Habitat Enhancement, Mile 1 Implementation Monitoring 

Dry Creek Habitat Enhancement  
The 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 is charged with improving fish passage and habitat in selected tributaries to Dry 
Creek and the lower Russian River. 

In 2012, the Water Agency began construction of the first phase of the Dry Creek 
Habitat Enhancement Demonstration Project. A second phase of the Dry Creek Habitat 
Enhancement Demonstration Project was constructed in 2013 with a third and final 
phase scheduled for construction in 2014. The Dry Creek Habitat Enhancement 
Demonstration Project consists of a variety of habitat enhancement projects along a 
section of Dry Creek a little over one mile in length in the area centered around Lambert 
Bridge. Concurrently, the U.S. Army Corps of Engineers completed construction in 2013 
of a habitat enhancement project on U.S. Army Corps of Engineers owned property just 
below Warm Springs Dam (Reach 15 area). 

Habitat Enhancement Feasibility Study 
The Water Agency regulates summer releases from Warms Springs Dam along a 14 
mile reach of Dry Creek from Lake Sonoma to the Russian River.  This abundant, cool, 
high quality water has tremendous potential to enhance the Russian River’s coho and 
steelhead population but it flows too swiftly to provide maximum habitat benefit.  By 
modifying habitat conditions to create refugia from high water velocities along 6 miles of 
Dry Creek, the National Marine Fisheries Service (NMFS) and California Department of 
Fish and Wildlife (DFW) assert that water supply releases can continue at current 
discharge levels of approximately 100 cubic feet per second (cfs) and potentially historic 
discharge levels up to 175 cfs.   

To plan large scale enhancement of the Dry Creek channel, the Water Agency retained 
Inter-Fluve, Inc. to conduct extensive field surveys and produce a series of reports 
detailing habitat enhancement opportunities along Dry Creek.  Interfluve’s work was 
conducted in three phases: 1) inventory and assessment of current conditions; 2) 
feasibility assessment of habitat improvement approaches; and 3) conceptual design of 
habitat approaches deemed feasible.  All three reports have been completed and can 
be viewed at http://www.scwa.ca.gov/drycreek/.   

During 2011, Interfluve developed the Dry Creek Fish Habitat Enhancement Conceptual 
Design Report.  The final report was released to the public in July 2012 and identifies 26 
sub reaches along Dry Creek as potential areas for construction of low velocity habitat 
with depth and cover characteristics conducive to rearing juvenile coho salmon and 
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steelhead.   The opportunities identified in the report are distributed throughout the 14 
mile length of Dry Creek.  However, different reaches of Dry Creek present unique 
geomorphic and hydrologic constraints and Interfluve divided the stream into upper, 
middle, and lower segments.  In the upper segment (mile 11 to 13.7), the influence of 
Warm Springs Dam on streamflow, substrate, and channel dimensions is most 
pronounced. The stability of this reach provides opportunities for long lasting 
“constructed” habitat features such as side channels, backwaters, and log structures.  In 
the lower segment between Westside Road Bridge and the confluence with the Russian 
River (mile 0 to 3), conditions are amenable to constructing projects designed to let 
natural river processes develop habitat over time.  The middle segment between Pena 
Creek and Westside Road (mile 3 to 11), has opportunities for both constructed habitat 
and river process based approaches.   

The Conceptual Design report includes a description of current habitat conditions, 
modeled inundations at high flow, maps and graphics depicted proposed summer and 
winter habitat features (Figure 1), and a preliminary cost estimate for each of the 26 
enhancement sub reaches along Dry Creek. All of the sub reaches are ranked 
according to the potential quantity of summer and winter coho rearing habitat they 
provide (Table 1). This ranking does not, however, include implementation 
considerations such as relative cost, landowner willingness and accessibility, and 
continuity or predicted longevity of constructed features.  Figure 2 illustrates the two 
step process that will be employed to select enhancement reaches on Dry Creek.
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Figure 1.  Examples of habitat enhancement conceptual designs for two Dry Creek subreaches. The top 
panel, Reach 10A, illustrates proposed summer habitat enhancements using a static “constructed” habitat 
approach.  Reach 2A, lower panel, is close the confluence of Dry Creek and the mainstem Russian River.  In 
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this highly dynamic environment, a “process” based approach that creates pilot habitat features the stream 
can adjust over time is proposed. 

Table 1.  Ranking of enhancement subreaches in Dry Creek organized by Upper, Middle, and Lower 
segments. 
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Figure 2.  Conceptual depiction of habitat project prioritization approach.  The left side of the figure 
represents the first phase of the prioritization process which includes ranking of the enhancement 
subreaches based solely on their inherent potential for habitat enhancement.  The second phase, project 
selection, includes implementation considerations such as access, distribution, and cost. 

Demonstration Project (Mile 1) 
The Water Agency must engage a diverse group of stakeholders to implement the 
Biological Opinion.  Dry Creek is held almost entirely in private ownership and Water 
Agency staff must work in concert with landowners of more than 170 parcels to study, 
plan, and construct habitat enhancements.  The Biological Opinion’s 5 year timeline 
prior to construction of the first mile of habitat enhancement acknowledges this 
challenge and the depth of study, planning, and environmental compliance required for 
implementation.  A forward looking group of property owners along a one mile stretch of 
the stream near Lambert Bridge, in the middle of Dry Creek Valley, approached the 
Water Agency with the opportunity to advance the schedule and demonstrate habitat 
enhancement techniques in their reach of the stream (Figure 3).   The Water Agency 
has welcomed this opportunity, and has worked to implement the Dry Creek Habitat 
Enhancement Demonstration Project.  The U.S. Army Corps of Engineers has 
implemented a similar habitat enhancement on a 0.3 mile reach (Reach 15) of Dry 
Creek immediately below Warms Springs Dam (Figure 3).
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The Demonstration Project has four goals and objectives: 

1. Maximize the general ecological lift to the reach to the extent practicable 
within the current geomorphic and hydraulic function of the stream, 

2. Increase the availability of high quality summer rearing and winter refugia 
habitat for salmonids (specifically coho and steelhead), given the current 
physical function of the system, 

3. Stabilize areas of problem erosion using techniques that also enhance habitat 
conditions for fish, and 

4. Demonstrate enhancement techniques that may be utilized elsewhere in Dry 
Creek in order to meet the habitat requirements of the Biological Opinion. 

In close consultation with NMFS and DFW, InterFluve advanced the Demonstration 
Project engineering design to the 90 percent complete phase in 2011.  A CEQA Initial 
Study and Mitigated Negative Declaration for the project was approved by the Agency’s 
Board of directors on November 15, 2011. In September 2012, the first phase of the 
Demonstration Project was constructed by BioEngineering Associates at the Quivira 
Winery site just downstream of the confluence of Grape Creek and Dry Creek. This 
project included the construction of a backwater channel for winter refuge habitat, 
placement of large wood structures, and removal of invasive plant species. 

In 2013, work on the Demonstration Project continued downstream of Lambert Bridge at 
the Dry Creek Vineyard and Amista Winery sites. The Water Agency’s contractor, 
Hanford ARC, constructed a large backwater pond for summer and winter habitat, 
installed boulder clusters and log jams, and implemented a bank stabilization treatment 
to prevent erosion and enhance habitat. 

In 2014, Hanford ARC continued with the third and final phase of construction of the 
Demonstration Project. In 2014, Hanford ARC worked both upstream and downstream 
of Lambert Bridge on additional backwater ponds and channels, log jams, riffles, and 
bank stabilization treatments. Hanford ARC completed construction of the 
Demonstration Project components in November of 2014.   

Together, the Water Agency’s Demonstration Project and the Corps of Engineer’s 
Reach 15 project provide slightly more than one mile of improved habitat at a total cost 
of $9 million to $10 million.  Effectiveness and validation monitoring data is being 
gathered and will be reported in future reports.



 
 

 

Figure 3.  The location of Water Agency and Army Corps of Engineers Dry Creek habitat enhancement 
projects to meet Biological opinion milestones. 

 

Adaptive Management Plan 
A question raised by the Biological Opinion is whether Dry Creek habitat enhancements 
will have the desired benefits. This question is important both for receiving credit toward 
the total amount of habitat enhancements set forth in the Biological Opinion (six miles) 
and for assessing the relative effectiveness of various habitat enhancements options. 
For the latter reason, the Biological Opinion states that “an adaptive management, 
monitoring and evaluation plan” will be developed that identifies “project goals, 
objectives and success criteria”. ESSA Technologies Ltd. (an independent consulting 
firm from Vancouver Canada) facilitated the collaborative development of an adaptive 
management plan (AMP) for Dry Creek in an iterative process of meetings, discussions 
and document revision.  

The goal of the Dry Creek AMP is to serve as a guide for monitoring juvenile coho and 
steelhead populations and the habitats they live in over multiple years to detect change 
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resulting from habitat enhancement. A series of multi-agency workshops were 
convened to address the following objectives: 

1. Identify performance measures; 

2. Develop success criteria for each performance measure; 

3. Select approaches for evaluating performance measures relative to success 
criteria; 

4. Agree on a set of decision rules for determining credit toward the total amount 
of habitat enhancement. 

Evaluation of performance measures will be based on the results of implementation 
monitoring, effectiveness (habitat) monitoring, and validation (fish) monitoring. This 
report represents the implementation monitoring results for the first mile of completed 
habitat enhancement efforts in Dry Creek. 

For each type of monitoring, quantitative data for performance measures will be 
gathered using specific data collection protocols. These quantitative data will then be 
used to qualitatively rate whether the habitat enhancement was implemented correctly, 
whether it is having the desired effect on physical habitat conditions and whether 
juvenile coho and steelhead are benefiting from the work.  

Implementation monitoring is “monitoring to determine if the habitat enhancement was 
done according to the approved design” (NMFS Russian River Biological Opinion 2008, 
pg. 266). In other words, did the contractor/builder do what they said they were going to 
do? Implementation monitoring will occur immediately post-construction and will serve 
as a check-in point to determine if all the essential elements were placed according to 
the design as approved by NMFS/CDFW. Based on the results of post-construction 
implementation monitoring, the Water Agency’s, USACE’s or other engineering 
techniques and approaches will be re-visited as deemed necessary. 

Effectiveness monitoring is “monitoring to determine whether habitat enhancement is 
having the intended effect on physical habitat quality” (NMFS Russian River Biological 
Opinion 2008, pg. 266). This definition implies that protocols should facilitate a detailed 
comparison between baseline habitat quantity and quality data collected prior to any 
enhancement actions (pre-enhancement monitoring) and the habitat amounts/condition 
as measured over time after each implementation phase (post-enhancement 
monitoring). For example, pre-enhancement monitoring will occur prior to each 
enhancement phase, and post-enhancement monitoring will occur after the first 
geomorphically-effective flow (i.e., flow that deposits substantial sediment on the flood 
plain), or within 3 years following each enhancement phase, and then at minimum every 
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3 years until 2023, to assess the long term sustainability of all implemented habitat 
enhancement actions 

Validation monitoring is “monitoring to determine whether habitat enhancement work is 
achieving the intended objective (i.e., creating habitat that is inhabited by listed 
salmonids and appreciably improves the production and survival of rearing steelhead 
and coho salmon in Dry Creek”; NMFS Russian River Biological Opinion 2008, pg. 266). 
Establishing the temporal component for validation monitoring (i.e., when should 
validation monitoring start and for how long) is challenging because of the inherent time 
lag between the physical habitat response and the expected biological response. 

In addition to monitoring the habitat efforts over time (temporal scale), there is also a 
spatial scale at which data to evaluate habitat efforts are collected at the 
implementation, effectiveness, and validation monitoring stages. This spatial scale 
includes four progressively broader scales: feature, site, enhancement reach, project 
reach. 

Features: Individually engineered elements (e.g., large woody debris 
accumulation, riffle, pool, side channel, alcove, boulder cluster, etc.) that will 
individually or in composite make up a habitat enhancement site (see definition 
for Site below). Features can in some cases represent complete habitat units 
(see definition for Habitat Unit below), while in other cases they represent only 
structural components within a habitat unit (e.g., large wood placement). 

Site: One or more engineered habitat features (see definition for Features 
above) that have been designed to work in combination to enhance a stream 
reach. 

Enhancement reach: A specified collection of enhancement sites (see definition 
for site below) that are implemented in close proximity to one another. 

Project reach: A specified collection of enhancement reaches (see definition for 
Enhancement Reach above) 

An important initial step prior to the commencement of post-construction effectiveness 
monitoring within a given enhancement reach will be an agreed-on definition of what 
constitutes a feature and a site within that reach. For features that will be enhanced 
(e.g., existing pools, placement of boulder clusters) this step could occur prior to the 
commencement of construction so that the degree of improvement in meeting target 
habitat conditions can be assessed for a given site. However, in cases where no habitat 
currently exists (e.g., construction of new off-channel habitat) features and sites will be 
defined immediately following construction (i.e., during implementation monitoring). 
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The focus of implementation monitoring is simply to determine whether actions 
have/have not been undertaken as intended/planned. As a matter of course, 
NMFS/CDFW will approve the construction plans for each phase of project construction. 
This approval is based on several factors including whether habitat enhancement in 
selected reaches is being designed in such a way to maximize the benefit to juvenile 
salmonids given the geomorphic opportunities and other constraints in the immediate 
vicinity of the enhancement reach. 

The implementation monitoring design can be envisioned as a way to ensure that each 
feature has been constructed when, where and how intended and without any structural 
changes or omissions that would compromise integrity. Monitoring protocols and 
associated implementation monitoring checklists identified in the AMP provide a useful, 
consistent template that will be used for describing/documenting the implementation 
status of engineered enhancements in Dry Creek reaches. There is a separate checklist 
with respect to the three relative locations within the stream channel where habitat 
enhancement is being contemplated: 1) instream, 2) off-channel, 3) channel 
reconstruction and bank stabilization. Enhanced features will be assessed using one of 
these implementation checklists. Suites of feature-level assessments will then be rolled-
up into a final composite site rating that will be used to determine whether 
enhancements at a particular site are considered successful or whether further 
remediation will be necessary. The final overall qualitative site-scale rollup assessments 
of habitat enhancement implementation (i.e., excellent, good, fair, poor, fail) will be 
undertaken by a Joint Monitoring Team consisting of representatives from NMFS, 
CDFW and either the Water Agency or USACE (or both as appropriate). In the event 
that implementation was insufficient, remedial action may be recommended by the Joint 
Monitoring Team. 

Summary of implementation monitoring steps: 

• Every attempt will be made to implement habitat enhancement measures in a 
manner that is consistent with designs approved by NMFS and CDFW. 

• Upon completion of implementation, a Joint Monitoring Team consisting of 
representatives from NMFS, CDFW and either the Water Agency or USACE (as 
appropriate) will conduct a walk-through of newly-implemented enhancement 
reaches in order to evaluate whether the features were implemented according to 
the approved designs. The outcome of this step will be a site-scale rollup (see 
Figure 8a and Table 2). 

• Modifications to the approved designs will be documented and determination 
made as to whether modifications were beneficial to performance or otherwise 
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• If implementation did not sufficiently follow the approved design, the Joint 
Monitoring Team will recommend what adjustments (if any) should be made. 

 

Dry Creek Mile 1 Habitat Enhancement Project Designs 
The first mile of Dry Creek habitat enhancement projects have been completed over a 
three-year period and under three separate construction contracts: 

U.S. Army Corps of Engineers’ Reach 15 Fish Habitat Enhancement Project. 
Constructed in 2013 by Contractor Services Group. 

Sonoma County Water Agency’s Dry Creek Habitat Enhancement 
Demonstration Project, Phase 1. Constructed in 2012 by Bioengineering 
Associates.  

Sonoma County Water Agency’s Dry Creek Habitat Enhancement 
Demonstration Project, Phase 2. Constructed in 2013 and 2014 by Hanford 
ARC. 

The final design construction drawings for these projects are included in Appendices A, 
B, and C of this report.  

Dry Creek Mile 1 Habitat Enhancement Implementation Key Figures 
As noted above, an important initial step prior to the commencement of post-
construction effectiveness monitoring within a given enhancement reach will be an 
agreed-on definition of what constitutes a feature and a site within that reach. The 
following figures show the identified features and sites within both the U.S. Army Corps 
of Engineers’ Reach 15 project and the Water Agency’s Demonstration Project. 



 
 

U.S. Army Corps of Engineers Dry Creek – Reach 15 Fish Habitat Enhancement Project 

 

U.S. Army Corps of Engineers Dry Creek – Reach 15 Fish Habitat Enhancement Project – Overview. Total linear distance 
along channel length is 1,600 feet (0.3 mile). 
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Reach 15 - Sheet 1 Site Key 
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Reach 15 - Sheet 2 Site Key 
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Reach 15 - Sheet 3 Site Key 

 



16 
 

Water Agency’s Dry Creek Habitat Enhancement Demonstration Project 

 

Water Agency Demonstration Reach Overview. Total linear distance along channel length is 5,600 feet (1.06 mile). 
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Water Agency Demonstration Reach - Quivira Site Key 
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Water Agency Demonstration Reach – Van Alyea Site Key 
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Water Agency Demonstration Reach – Mascherini Site Key 
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Water Agency Demonstration Reach – Rued Site Key 
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Water Agency Demonstration Reach – Wallace Site 1 Key 
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Water Agency Demonstration Reach – Wallace Sites 2-5 Key 
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Water Agency Demonstration Reach – Farrow Site Key 



 
 

Summary of Changes from Final Design in Construction 
Construction of large-scale habitat projects often include changes from the final design. 
Some of these changes can occur as a result of necessary adjustments due to changed 
or unknown site conditions, new opportunities at the site that allow for a modified 
design, or landowner concerns. The as-built record construction drawings for these 
projects are included in Appendices D, E, and F of this report. These as-built drawings 
document the differences between the final design drawings and what was actually 
constructed. A summary of the major changes is provided below. 

Corps of Engineers’ Reach 15 Project 

 Alteration to one type of large wood structure (Type 7). The construction designs 
shows four embedded logs, one footer log, and two parallel rootwad logs with 
anchor ballast boulders. The as-built structure constructed was modified to 
consist of two parallel rootwad logs anchored to submerged ballast boulders. 
There are a total of three Type 7 large wood structures within Reach 15 (Site 1, 
within Feature 3; Site 5, within Feature 1; and Site 6, within Feature 1). 

 Anchoring to live trees was eliminated during construction. Submerged ballast 
boulders was substituted as the anchoring method. 

 Floodplain wood was added to the project design at the upstream end of the 
project between the inlet of the side channel and Bord Bridge (Site 1, Feature 
F1). 

Water Agency’s Demonstration Project 

Quivira Sites 

 Engineered logjam at upstream end of site (Quivira Site 1, Feature F1). Bedrock 
was encountered which prevented the installation of vertical snags as originally 
designed. The vertical snags were oriented at an angle and additional ballast 
boulder rock was added. 

 Minor slope and excavation adjustment at upstream end of backwater channel to 
preserve existing live trees. Large wood structure on bank was also moved 
upstream approximately 20 feet towards the larger log structures at the top end 
of the backwater channel (Quivira Site 2, Feature 1). 

 Floodplain structures making up Quivira Site 2, Feature 3, were combined and 
moved to bank channel. Two additional flood plain structures were also added in 
this area. 

 Large wood structures (Quivira Site 2, Features F4 and F5) were both moved 
upstream approximately 20 feet. 



 
 

 Willow mattress and woven willow wall were added during construction to the 
project design for additional bank erosion control (Quivira Site 3, Features F1 
and F2).  

Van Alyea Sites 

 Throughout the site, above-ground/water portion of vertical snags and wood 
structures were eliminated due to landowner’s aesthetic concerns (particularly at 
all features within Van Alyea Site 3). 

 Additional wood was added to engineered log jam to span a flow path between 
the log jam location and the existing riparian vegetation (Van Alyea Site 2, 
Feature 1). Floodplain wood structure at this feature was also buried because of 
aesthetic concerns. 

 Floodplain wood structure (Van Alyea Site 2, Feature F7) was eliminated 
because existing riparian vegetation that provided same function at location was 
preserved. 

 Location of pipe connecting Dry Creek with upstream end of Van Alyea 
backwater was relocated to preserve existing vegetation. 

Mascherini Sites 

 Bank stabilization feature (Mascherini Site 1, Feature F1) was re-designed during 
construction to eliminate a portion of the existing bank originally expected to be 
preserved between two sections of bank stabilization work. Due to 
constructability concerns as well as concerns that the preservation of an existing 
section would increase the risk of failure of the adjacent stabilized sections, the 
entire bank within this feature was included in the stabilization work. 

 The length of the constructed riffle (Mascherini Site 1, Feature F2) was extended 
approximately 15 feet upstream to avoid removal of existing riparian vegetation. 

Rued Site 

 Due to lack of right-of-way from the landowner, no features within this site were 
included as part of the final construction design plans. Midway during 
construction, the Water Agency was able to secure the necessary right-of-way to 
include this site and a constructed riffle and a boulder field were added to the 
project (Rued Site 1, Features F1 and F2). 

Wallace Sites 

 Boulder cluster sites were shown as typical locations on the construction 
drawings. During construction, the design engineer field located appropriate 
locations for the boulder placement. One cluster (Wallace Site 1, Feature F2) 



 
 

was omitted, and boulder numbers were doubled at two other cluster locations 
(Wallace Site 1, Features F4 and F5). 

 Floodplain wood structure locations field adjusted (Wallace Site 2, Features F1, 
F2, and F3). 

 Engineered log jam was increased in size and field fit at site location (Wallace 
Site 3, Feature F3. Flood plain wood features were also adjusted as a result at 
this site (two floodplain wood structures were combined into one (Feature F4) 
and one was moved to new location (Feature F5). 

 Engineered log jam (Wallace Site 4, Feature F1 was increased in size by 2 footer 
logs and 2 rootwad logs to block flowpath between structure and existing riparian 
vegetation. 

 Low-flow surface connections with Dry Creek were added at two log structure 
locations along the Wallace backwater channel to enhance freshwater input into 
the backwater channel (Wallace Site 4, Features F3 and F6). 

 The large wood structure at the backwater outlet (Wallace Site 4, Feature F8) 
was moved approximately 20 feet upstream. 

 Constructed riffle (Wallace Site 5, Feature F1) was moved approximately 100 
feet downstream to avoid existing riparian vegetation.  

 

Farrow Site     

 Field adjustments to floodplain wood structures. Orientation of Feature F1 was 
rotated. 

 Additional floodplain wood structures were added (two structures adjacent to 
Feature F3, one structure adjacent to feature F19, and three buried wood 
structures in an upper terrace area above features F18 and F20). 

 An in-water wood feature was expanded and converted into an island feature 
within the backwater (feature F15). 

 The boulder field was increased in size during construction (feature F21).  

 

 
  



 
 

Site and Feature Photos 
U.S. Army Corps of Engineers Dry Creek – Reach 15 Fish Habitat Enhancement 
Project 

 
Photo 1. Site 4, Features F1 and F2. July 22, 2013. Under construction. 

 
Photo 2.  Site 1, Feature F1. August 15, 2013. 



 
 

 

 

Photo 3.  Site 1, Feature F2 in foreground and Feature F3 beyond. August 15, 2013. 

 

Photo 4.  Site 1, Features F3 and F4 in foreground and Site 2, Features F1 and F2 beyond. August 15, 2013. 

 



 
 

 

August 15, 2013
 

Photo 5.  Site 2, Features F1, F2, and F3. August 15, 2013. 

 

Photo 6.  Site 3, Feature F1. August 15, 2013. 



 
 

 

Photo 7. Site 5, Feature F1. August 15, 2013. 

 

Photo 8.  Site 5, Feature F1. August 15, 2013. 

 



 
 

 

Photo 9.  Site 6, Feature F1. August 15, 2013. 

 

Photo 10.  Site 6, Features F2, F3, and F4. August 15, 2013. 



 
 

 

Photo 11.  Site 6, Feature F4. October 25, 2013. 

 

Photo 12.  Site 7, Feature F1. October 25, 2013. 

 



 
 

 

Photo 13.  Site 7, Feature F1. October 25, 2013. 

 

  



 
 

Water Agency’s Dry Creek Habitat Enhancement Demonstration Project 

November 20, 2012
 

Photo 14.  Quivira Site 2, Feature F6 and Site 3, Feature F1 and F2. Constructed in 2012. 

 

Photo 15.  Quivira Site 1, Feature F1. October 4, 2012. 



 
 

 

Photo 16.  Quivira Site 1, Feature F2 and F3 under construction. September 24, 2012. 

 

 

Photo 17.  Quivira Site 2, Feature F1. October 4, 2012. 



 
 

 

 

Photo 18.  Quivira Site 2, Feature F2. October 4, 2012. 

 

Photo 19.  Quivira Site 3, Feature F3. October 24, 2012. 



 
 

 

Photo 20.  Quivira Site 2, Feature F4 and F5. October 8, 2012. 

 

 

Photo 21.  Quivira Site 2, Feature F6. October 8, 2012. 



 
 

 

Photo 22.  Quivira Site 2, Feature F6 and Site 3, Feature F1 and F2. October 24, 2012. 

 

Photo 23.  Van Alyea Site 1, Feature F2 and F3. October 2, 2014. 



 
 

 

Photo 24.  Van Alyea Site 2, Feature F1. November 6, 2014. 

 

Photo 25.  Van Alyea Site 2, Feature F2. November 6, 2014. 



 
 

 

Photo 26.  Van Alyea Site 2, Feature F4. November 13, 2014. 

 

Photo 27.  Van Alyea Site 3, Feature F4. November 6, 2014. 

 



 
 

 

Photo 28.  Van Alyea Site 3, Feature F11 in foreground. Feature F12 and F14 visible on far side bank of pond. 
Features F10 and F13 visible in water in middle of pond. November 17, 2014. 

 

Photo 29.  Van Alyea Site 3, Feature F16 on left. November 17, 2014. 



 
 

 

Photo 30.  Van Alyea Site 3 on left, Mascherini Site 1, Feature F1 on right. November 17, 2014. 

 

Photo 31.  Mascherini Site 1, Feature F1. November 17, 2014. 



 
 

 

Photo 32.  Mascherini Site 1, Feature F2. November 17, 2014. 

 

Photo 33.  Rued Site 1, Feature F1. November 20, 2014. 



 
 

 

Photo 34. Rued Site 1, Feature F2. October 13, 2014. 

 

Photo 35. Wallace Site 1, Feature F5. July 22, 2013. 



 
 

 

Photo 36. Wallace Site 2, Feature F2. August 25, 2014. 

 

 

Photo 37. Wallace Site 2, Feature F1. During high-flow event. December 11, 2014. 



 
 

 

Photo 38.  Wallace Site 3, Features F1, F2, and F3. October 21, 2013. 

 

Photo 39.  Wallace Site 3, Feature F4. October 17, 2013. 



 
 

 

Photo 40.  Wallace Site 4, Feature F1. December 4, 2014. 

 

 

Photo 41.  Wallace Site 4, Features F1 and F2 in background, and F3 in middle of photo. Two logs in 
foreground not yet installed. August 5, 2014. 



 
 

 

Photo 42.  Wallace Site 4, Features F2 in foreground. Features F3 and F13 in background. September 11, 
2014. 

 

Photo 43.  Wallace Site 4, Features F6 in foreground. December 4, 2014. 

 



 
 

 

Photo 44.  Wallace Site 4, Features F7 in foreground. Features F10 and F11 in background on bank. 
December 4, 2014. 

 

Photo 45.  Wallace Site 4, Feature F8. August 6, 2014. 



 
 

 

Photo 46.  Wallace Site 5, Feature F1. August 4, 2014. 

 

Photo 47.  Farrow Site 1, new floodplain wood structure adjacent to Feature F3. September 24, 2013. 

 



 
 

 

 

Photo 48.  Farrow Site 1.  October 17, 2013. 

 

Photo 49.  Farrow Site 1, Features F17 and F20.  October 17, 2013. 



 
 

 

Photo 50. Farrow Site 1, Feature F21. July 22, 2013. 

 

 

 

Implementation Monitoring Forms 
As noted above, an important initial step prior to the commencement of post-
construction effectiveness monitoring within a given enhancement reach is to document 
and identify the sites and features actually constructed. The following tables provides 
the overall feature implementation rating (Excellent, Good, Fair, Poor, Fail) as well as 
the form type completed for each of the features identified for each site. The completed 
implementation monitoring forms are included as Appendix G. 

  



 
 

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating
Corps Reach 15 1 F1 Offchannel Habitat Enhancement Good

Corps Reach 15 1 F2 Offchannel Habitat Enhancement Good

Corps Reach 15 1 F3 Offchannel Habitat Enhancement Good

Corps Reach 15 1 F4 Offchannel Habitat Enhancement Good

Corps Reach 15 2 F1 Offchannel Habitat Enhancement Good

Corps Reach 15 2 F2 Offchannel Habitat Enhancement Excellent

Corps Reach 15 2 F3 Offchannel Habitat Enhancement Good

Corps Reach 15 3 F1 Offchannel Habitat Enhancement Good

Corps Reach 15 3 F2 Offchannel Habitat Enhancement Good

Corps Reach 15 3 F3 Offchannel Habitat Enhancement Fair

Corps Reach 15 4 F1 Offchannel Habitat Enhancement Good

Corps Reach 15 4 F2 Offchannel Habitat Enhancement Excellent

Corps Reach 15 4 F3 Offchannel Habitat Enhancement Good

Corps Reach 15 4 F4 Offchannel Habitat Enhancement Good

Corps Reach 15 5 F1 Offchannel Habitat Enhancement Good

Corps Reach 15 5 F2 Offchannel Habitat Enhancement Good

Corps Reach 15 5 F3 Offchannel Habitat Enhancement Fair

Corps Reach 15 5 F4 Offchannel Habitat Enhancement Good

Corps Reach 15 6 F1 Offchannel Habitat Enhancement Fair

Corps Reach 15 6 F2 Offchannel Habitat Enhancement Good

Corps Reach 15 6 F3 Offchannel Habitat Enhancement Excellent

Corps Reach 15 6 F4 Offchannel Habitat Enhancement Fair

Corps Reach 15 6 F5 Offchannel Habitat Enhancement Good

Corps Reach 15 7 F1 Offchannel Habitat Enhancement Good

Corps Reach 15 8 F1 Instream Habitat Enhancment Good

Corps Reach 15 9 F1 Instream Habitat Enhancment Good

 

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating
Quivira 1 F1 Offchannel Habitat Enhancement Excellent

Quivira 1 F2 Offchannel Habitat Enhancement Excellent

Quivira 1 F3 Offchannel Habitat Enhancement Excellent

Quivira 2 F1 Offchannel Habitat Enhancement Excellent

Quivira 2 F2 Offchannel Habitat Enhancement Excellent

Quivira 2 F3 Offchannel Habitat Enhancement Excellent

Quivira 2 F4 Offchannel Habitat Enhancement Excellent

Quivira 2 F5 Offchannel Habitat Enhancement Excellent

Quivira 2 F6 Offchannel Habitat Enhancement Excellent

Quivira 3 F1

Channel Reconstruction and Bank 
Stabilization Good

Quivira 3 F2

Channel Reconstruction and Bank 
Stabilization Excellent

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating
Van Alyea 1 F1 Instream Habitat Enhancment Excellent

Van Alyea 1 F2 Instream Habitat Enhancment Excellent

Van Alyea 1 F3 Instream Habitat Enhancment Excellent

Van Alyea 2 F1 Offchannel Habitat Enhancement Excellent

Van Alyea 2 F2 Offchannel Habitat Enhancement Excellent

Van Alyea 2 F3 Offchannel Habitat Enhancement Excellent

Van Alyea 2 F4 Offchannel Habitat Enhancement Excellent

Van Alyea 2 F5 Offchannel Habitat Enhancement Excellent

Van Alyea 2 F6 Offchannel Habitat Enhancement Excellent

Van Alyea 2 F7 Offchannel Habitat Enhancement Not Constructed
Van Alyea 3 F1 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F2 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F3 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F4 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F5 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F6 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F7 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F8 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F9 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F10 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F11 Offchannel Habitat Enhancement Good

Van Alyea 3 F12 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F13 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F14 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F15 Offchannel Habitat Enhancement Excellent

Van Alyea 3 F16 Instream Habitat Enhancment Excellent  



 
 

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating

Mascherini 1 F1

Channel Reconstruction and Bank 
Stabilization Excellent

Mascherini 1 F2 Instream Habitat Enhancment Excellent

 

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating
Rued 1 F1 Instream Habitat Enhancment Excellent

Rued 1 F2 Instream Habitat Enhancment Excellent

 

 

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating
Wallace  1 F1 Instream Habitat Enhancment Good

Wallace  1 F2 Instream Habitat Enhancment Not Constructed
Wallace  1 F3 Instream Habitat Enhancment Good

Wallace  1 F4 Instream Habitat Enhancment Good

Wallace  1 F5 Instream Habitat Enhancment Good

Wallace  2 F1 Offchannel Habitat Enhancement Excellent

Wallace  2 F2 Offchannel Habitat Enhancement Excellent

Wallace  2 F3 Offchannel Habitat Enhancement Excellent

Wallace  3 F1

Channel Reconstruction and Bank 
Stabilization Good

Wallace  3 F2

Channel Reconstruction and Bank 
Stabilization Excellent

Wallace  3 F3

Channel Reconstruction and Bank 
Stabilization Good

Wallace  3 F4 Offchannel Habitat Enhancement Excellent

Wallace  3 F5 Offchannel Habitat Enhancement Excellent

Wallace  4 F1 Offchannel Habitat Enhancement Excellent

Wallace  4 F2 Offchannel Habitat Enhancement Excellent

Wallace  4 F3 Offchannel Habitat Enhancement Excellent

Wallace  4 F4 Offchannel Habitat Enhancement Excellent

Wallace  4 F5 Offchannel Habitat Enhancement Excellent

Wallace  4 F6 Offchannel Habitat Enhancement Excellent

Wallace  4 F7 Offchannel Habitat Enhancement Excellent

Wallace  4 F8 Offchannel Habitat Enhancement Excellent

Wallace  4 F9 Offchannel Habitat Enhancement Excellent

Wallace  4 F10 Offchannel Habitat Enhancement Excellent

Wallace  4 F11 Offchannel Habitat Enhancement Excellent

Wallace  4 F12 Offchannel Habitat Enhancement Excellent

Wallace  4 F13 Offchannel Habitat Enhancement Excellent

Wallace  4 F14 Offchannel Habitat Enhancement Excellent

Wallace  5 F1 Instream Habitat Enhancment Excellent

 



 
 

Site Name

Site ID 

Number

Feature 

Number Form Type

Overall Feature 

Implementation Rating

Overall Site 

Implementation Rating
Farrow 1 F1 Offchannel Habitat Enhancement Excellent

Farrow 1 F2 Offchannel Habitat Enhancement Excellent

Farrow 1 F3 Offchannel Habitat Enhancement Excellent

Farrow 1 F4 Offchannel Habitat Enhancement Good

Farrow 1 F5 Offchannel Habitat Enhancement Excellent

Farrow 1 F6 Offchannel Habitat Enhancement Excellent

Farrow 1 F7 Offchannel Habitat Enhancement Excellent

Farrow 1 F8 Offchannel Habitat Enhancement Excellent

Farrow 1 F9 Offchannel Habitat Enhancement Excellent

Farrow 1 F10 Offchannel Habitat Enhancement Excellent

Farrow 1 F11 Offchannel Habitat Enhancement Excellent

Farrow 1 F12 Offchannel Habitat Enhancement Excellent

Farrow 1 F13 Offchannel Habitat Enhancement Excellent

Farrow 1 F14 Offchannel Habitat Enhancement Excellent

Farrow 1 F15 Offchannel Habitat Enhancement Excellent

Farrow 1 F16 Offchannel Habitat Enhancement Excellent

Farrow 1 F17 Offchannel Habitat Enhancement Excellent

Farrow 1 F18 Offchannel Habitat Enhancement Excellent

Farrow 1 F19 Offchannel Habitat Enhancement Excellent

Farrow 1 F20 Offchannel Habitat Enhancement Good

Farrow 1 F21 Instream Habitat Enhancment Good

Farrow 1 F22 Offchannel Habitat Enhancement Excellent

Farrow 1 F23 Offchannel Habitat Enhancement Excellent

Farrow 1 F24 Offchannel Habitat Enhancement Excellent

Farrow 1 F25 Offchannel Habitat Enhancement Excellent

Farrow 1 F26 Offchannel Habitat Enhancement Excellent

Farrow 1 F27 Offchannel Habitat Enhancement Excellent
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Dry Creek Habitat Enhancement Demonstration 
Project Phase I As-Built Record Drawings 
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J:;::::.==::::::::::::::::\~'~t;";:J~~~~~~~~~;::;::~~~~~~~;::;::~~~~;;~~-::!_ __ _fi 
/ 

/ 

SHIFT LOG JAM SFT 
TOWARDS CREEK FROM 
THE LOCATION 
CURRENTLY STAKED. 
LOWER BOTTOM 
ELEVATION TO 121 FT. 
TO BE DIRECTED IN 
FIELD. 

TI11ES OEPICTID .<RE SOGIATlC 
SUM .. AAV TA8L£ ON SH£ET 41 

AL DUAN11TI£$ AT £AOf l.00 
ClURE. 

2. ALL AREAS OIS1URllED BY <lRMll'IO TO BE 
H'l>ROSEEDED f'OU.OlllNG CCJHSTRUCllON. 

·r 

Sll8MEROOI UID "'TltH 
IJN£ SHALL BE 

<XlMP1.£TQ. V llEl.OW 
El.£VAT10N 122.~' 

PIPE MINIMUM 14" l.D 
PIPE MATERIAL C900 SERIES PVC OR 
CORRUGATED PE DUAL WALL WITH 
SMOOTH INTERIOR. 
IF PVC PIPE IS USED, USE DUCTILE IRON 
PIPE OF EQUIVALENT l.D. AT INLET AND 
OUTLET WHERE PIPE IS EXPOSED TO 
PREVENT UV DEGRADATION. 

----
1. OUTFLOW FLOWLINE SHALL BE 1' ABOVE BW SLOPE 
2. INLET FLOWLINE 6" ABOVE CREEK BED 
3. MAINTAIN CONSTANT SLOPE. NO DIPS OR INVERSE SLOPES 
4. AVOID SHARP OR ABRUPT BENDS IN PIPE ALIGNMENT 
S. ADJUST PIPE ALIGNMENT TO AVOID CONFLICT WITH LWD 
STRUCTURES. 
6. LENGTH OF DUCTILE IRON AT INLET AND OUTLET SHALL BE 
SUFFICIENT TO EXTENT A MINIMUM OF 3 FEET INTO THE BANK 
MATERIAL 
7 DUCTILE IRON EXTENSIONS MAY NOT BE REQUIRED IF UV 
RESISTANT PIPE MATERIAL IS USED. 
8. INSTALL PIPE WITH 6" GRANULAR BEDDING AND MINIMUM 1.5' OF 
COVER COMPACTED TO 85% 
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' 
' 

" 0+00 

~· ~ 

128.0' 
125. r 

Off-Chonne 

-~· 

flMSHEO ~ (TYP.) 

127.7' 
6.9' 

[i 
l XISllNC GRADE (TYP.) 

•o 
128.0' 

/ '------ - ! JO 
127.CY 

120 

11~-------...:;~---~-=r---....-----f~ ·10 
0+00 1+00 1+ 

----

Off-Chonnce:I Enhancement A1eo C - 0+83 

---

1+ 

Off- Channel Enhancement Area C - 1+62 

+o ,. 
JO 

20 12 

10 11 
1+ 0+00 

40 

JO 

20 

119.0' 

11S.O' 

12 

Cnhonct:r'renl - 2+62 Off-Channc Enhancement 

+o .- " 131.0' 
JO 130.J' 

20 
12 

10 
1+00 " Enhancement Area C - 4 + 12 0+00 

1)6.2' 

- ----
127.9' 

- 12.(0• - - -

28.2' 
12A..9' 

1100 

Off-Channel Enhancement /Vea C - 1 +00 

-----

40 

JO 

120 

" 

--- H!il o· 

1+ 

Arco c -

..--

1+00 
Otf- Chon,-.el Enhancement Area C - 2+12 

.. 

11 
o+oo 

3+12 

+o 

13' 9' JO 

20 

10 

l JJ.1' 

------
119.0' 

116.0' 

Off- Chonne' Enhancement 

__ ,,, ___ ,,,,,, ,... 

u9 o· 

I+ 0 
Area C - 3+62 

•O 

JO 

20 

1+ 11"4---~--~---~--~----M10 

..- •O 

JO 

20 

10 
1+50 

Off-C"i-onflel Enhancement Areo C - 4+62 0+00 1+ 0 
Off-Channel Enhancement Neo C - 4+99 

RCCOl'O IWCl"'-'All(IN £0EO.llA c:_ 
--~ 

CM!'6/1J COkf Of!MCO (' .U,.J!....L T 

W.AU:R 
Wilt u:~ "" ~ • ~f°'"""SONl~ 
~S(A(~Y ... ... .. ..- .t. G- I'. II C' T 

~· ... •/23/;>0IJ 

M • .. REP ...... UB 

PlC"llllll 

j"'-
~'<llltQ 

~ <.,A.-

NOTE: 
I CRAOlttG CROSS SECOONS ARC 
OftENTtO t.OOIUHG OC~SlRtA~ 
FPOM UTT TO RIGHT. THE 
SlATl<MNG CRICIH FCR EACH 
SECTIOO IS AT 1H£ (X1Rf'MF 
t.rrr ENO or lttt S!.CllON cu f 
UNE. 

DRY CREEK HABITAT EM<ANCEl,IENT OE!AONSlRA llON PROJECT PHASE II 
OFF-CHANNEL [NHANCEMENT AREA C 

GRADING CROSS SECTIONS 
fU~ 'l4' 
(IOlll ... lror.• ~II 4)-·1-7, .) 
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oasnHC ll'tADC (~.) 

JO --- 121.t• 

111o-t;------.--.:.;.;,;=..........,+ ..... --1-------~ o+oo ns.o· 1+ 

Ofl-Cllonn•I Enlloneement N90 C - 1 +00 

---
I 

Off- Cflonnet Enhancement /Vea C - 1+62 Ofl-atonnol Enhoncomont lveo C - 2+12 

128.0' ---
11o+--~---....:.=---'-'+'---t-.------..... -f:4-1 

0+00 1+ 
Oii-Channei Enhancement Nee C - 2+62 

Enhancement Neo C -

!CURRENT 

PROJECT 
R CORD 
DRAWING 

11o+---.---....-.:.:.=::...,.-..:.:.::.;...--t-.----<>----+-".""f:1J 
o+OO 1+ 

Olf-Chonnel Enhancement /Vea C - 3+12 

3<.t' JO 

111o+..,.--~-----------~-f:4~ 
0<'00 1+ 

Oii- Channei Enhancement /Vea C - 4+62 

~WOIW•flOJril ·-1-''-l-""=!!-+-....... .,_ Olf .. o..:M*_ ---------

·-· 

Oii-Channei Enhancement 

----
,.,. 

,,,,,,,,.--/ 

13J.t• ---

- 3+62 

11o+--______ _, __ _,,__ _ _,f-4 20~ 

08/0• /20 .. 

•·- REP 

0+00 
Oii-Channei Enhancem•nt Area C -

20 

" ... 
DRY ~ HABITAT ENHANCEMENT DEMONSTRATION PROJECT PHASE • 

OFF-CHANNEL ENHANCEMENT AREA C 
GRADING CROSS SECTIONS 
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D..EV.•1 41.•7 

r EJQSTING S1"UC1URES 
ELEV.•140.85 

! 
< 
Iii 

C ----
----~ El.£V.•141.'48 -- ------

I 

t---

~ 

t 2 $! 
--.Lt i! ~ - --- .. --- ~ ,_ -------- -~ 4 +0() - --

UMIT t'.I FlNISH 0Rj(JIN¢ 

MASO£RINI BASEl.1£ 

I 
j 

' 
I 

I 
j 

' 
I 
I 

I A\JED 

.. - -· ·-
EDGE or WATER, 11~-l::...t~~aL~Q~J 
MAY 2010 (TW,) _ \ ADD LAUNCHABLE RIFFLE MATERIAL TO CONNECT 

DESIGN TAIL ELEVATION TO EXISTING GRADE IN 
AREAS BELOW 121, WITH MAX SLOPE OF 10:1 

lk """ R.'r ~ ~ f' 
1'1\ \l..J(c.\ ti\~ /)"" 

-rr fr- " &.k 
~ri~t-

~ ,5 • erl~~cv-
6ue- -%"O f~t. fret. ~ 

DESIGN TAIL 
ELEVATION 121.0 

jCURRENT 

ROJ 
co 

DRA 

CT 
D 

ING 

(N)OOHS1"UCTEO RIFFLE (l'l'I'.) 

r r 

@ 

.. 

ORY Cl!£Il< AUGNMEN f 

NOTES: 
1. LOCATICH <:#" Aca:SS RAMPS TO WllFf( ll«A TO 
BE CONFlfttolED AT 1lMf: or CONS1"UCllON-

2. F9CAL AUGNMEJ(T <Y ACCESS ROUTES lHROUCH 
\€CETATED CCRRIOORS TO BE CONFIRMED AT TIME 
or CONSlliUCTI<lH. 

3. AU. - AS OISlURBED BY GRADING TO BE 
Hl'tlAOSEEim FCl.LOWIHG COHSTRUC?Qr4. 

4. PROPERTY O..,ER "IU. REMO'f: ANO R(PLAC[ 
lllPRO'f:MENTS """°' N1£ IN CONFUCT "Ill< 
IHSTALl.AllON aF Tl<E WORK. 

R£CCftD IWORM-.t.noN SONOMA .._.tt 

=~oflWMC ~ WANENr _______ ,__,, ft'ATiR :.ow -,/- 2-J/- 2-01_3_ 

• -.,-,.- REP ~ .... 

8" •••• Cl T OOWll• MB 

s~<
$1-.u}~ 

rt .... h.t1'h: 

\ 
'b 

DRY CREEK HABITAT EHHANC£MEtlT DEMONSTRATION PROJECT PHASE 11 
MASCHERINI PROPERTY -

GRADING PLAN 
SH[[T l'U ""'° 734$ 
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ElCISTINO IRAIOA TIOH UNE 

I 

C ---~ 
n.tV.•1•tA ------6't I - --------t---~ --------

.. - .. 

.- I 
.- ' 

-~ . . 

.--·- ·· -
£00E <;JF WA TtJI. 
MAY 1010 (T"IP.) 

! 

ICU RR ENT 

p OJ 
R CO 
DRA 

CT 
D 

I G 

! .. . 

.. 

.. 

~ ---------
Olly Cl!£Dc ----

·· - ·· - ·- ·· -........ 

(N)CONS'lftUCl(I) Aff\£ (T"IP.) 

@ 

NOTES: 
1. MATDIAL. OUAH11T'IES D[ptCT'[D ME. SCHEWATIC 
CN..Y. "'1'ENl«% SUWMMY TA&E ell SHEET 4-1 
f'Clt TNWlltl WAlEAIAL QUNfTITlES AT (ACM LOG 
JIM - LllO $'IRIJC1\.IR[. 

l. MJ. l#l£AS OlsnJRllED llY GIUDlfO lO BE 
H riAtCIAUDOI fa.L.OW«; OONS1WJC'TKlt. 

--------+-15m!DIU ,,,,,, 
WATER , • 1/2J/201J 

~ ~·• 11£P 

4 • • • ,. f Ml 

•• 
!!!M,~• +-'°"=1.-::D fO ~ ~ 1'lltll'llOT 

•• 

' 

-.i ... ... 

\ 
\ 

"" 
\· 

1- -S 

~k 

I 
I 
I 

I 

I 
I 
I 

I 
I 

I 

I 

I 

\ 

\ 
1- ----NOOROUNO DISlUMAHCt: 

mNC 

~ 

ORY CRE£J< HABITAT ENHANCEMENT OEMONS!RATION PROJECT PHASE II 
MASCHERINI PROPERTY - l'M:l 
ANO BANK TREATMENT PLAN 
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:3 
'40T 

3UY 

·»: 
........ j121_0· ....___.....;.J -~ 

Moscnerir· Ptope_rty Sta. 0+42 

1J2 o· 1 ~1 _0• •O 

121-0" 30 

10 

--~------------~---__,H!O 

Motcherini Property Sta. 2+00 

' ' ' '--
\ 

' -- -

Moschetini Property Sta. 3+80 

/"21· 

Mc.cheri,,, Property S:.o . 5-36 

15t~~~ [ 15 ~<'). 

!+00 

50 

40 

( 

r ElClSTI~C CRA.OE (TY!' ) 

I I .. , 9' ..... rt 

40 ' 
_/ 

JO ' 12"1.C" 30 

__ .. 20 

1•o+----..... ----+-----+----.------+-<1c 
0+00 ••oo 

t.lo.ti..t'ni Pr°"er\y S:o 0+ 77 

50 

IJ2.0' 
-' ]I 0" •a 

121.0' 30 

20 

10 
1+ "!>t"'."""--------------------;-i_1 O+:>o 

Motcheriri Property Sto- '+4 7 

-
' ' 

,30 

20 

11o+----..... -----------------+.10 
O• 00 •-OO 

M01<her•ni Prooerty Sta. H 20 

"' CO«tJI •of'Cf'-.i.r. '10"1 

04 f1'/ I' ( (.t.(Ofl,..ro 

, .. ••• .. ..... 

•2 e· ,,,., o· 
I r 

RNl'>HtD CRADC 
(T'rl'.) 

14J,_~· 

131 o· 

20 

~71q 

- --
JO 

110· +----~--------~--------1-<10 ., 
o+OO It -Q+'.o+00--------~------------1-.t-<IO 

Ma1e"•"ni ProPerty Sta 1 +20 nt'ICAL LOG Clll'!! ---. 
ELCVAOOtlS. SU \ 

@ro@ 501 

•o 1 

t21.o· JO 1 

- ... 
II 

Moscher-ini Property ~to 1+55 

_/

H•O' 

\ -- -

\ EL£Y TJQO TCP 
Of lOG CRIS 

nry 119 !i aomw 
or LOC CRIB fill/. , ,, 0 eo:rCN 

~TOE TRE~CH 

JI O' 

12t o· 

~--

40 

lQ 

20 

0+00 
of"'."""-------------------f'.1:10 11of"'."""-------------------t<10 o+oo 1+ 

Mo•cherinl Property Sto . 2+97 

--- ... 
•O 

•• ... 
j,t~ .. 1/2'/101J ,.._ ~[P 

... 
){a- ~ ...... ~a 

\4oscherin' Property Ste. 3+40 

- - - /__"2 ]' 
31.0' 

so 

•O 

21 O' 
JO 

10 

l'!>+----+-----+---------~----1-< 10 
0+00 H OO 

Moscherini Proper._y Sta ! i 00 

NOTE. 
1 CRA!>Ni; CROS~ ~C'IN<~ AR!: 
M1fNrfO L()(l(INC 00.,.,.,~TRF A" """' 
un TO "'""T TH[ S!Af(ll;~C ORICN 
f<ll' EAC .. SECTION •S A THE l .iHOlt. 
UFJ ENO Of M~ SEC1ION c~ r UM::. 

ORV CREEK HABITAT ENHANCElilENT OElilONSTRATION PROJECT PrlA!,E 11 

MASCHERINI PROPERTY -
GRADING CROSS SECl lONS 

, .. , ~* ,,.. O-•wt• SUl ( I 
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l. 
I 

140.T 

McKherini Property Slo. 0+42 

tl2.0' 31~0' 

.H80 

31.0' 

PROJ C 
~RENT _ __.! RECORD 
~~ "'--":IDe' DRA ING 

50 

40 

I+ 

[)(1$TIHC CRA0£ (T'IP.) 

42.9' 42.0' 

-
31.0' 

21.0' 30 

20 

I+ 
Moochorini Property Sta o+n 

40 
l 32.0' 31.0' 

'- 30 

~1.0' 

Moocller'ini Property Sta. 4+20 

50 

40 

30 

20 

I+ 
Maocherlnl Property Sta. 5+86 

IU'.'CQN:> W0'9i!A'IKIH 

' 04 'll ' ' [{ 

t 04/'•1'• M\llKD to ..,.. CCllftlllUDU9 llll£RICMf 

t .. 

42.e' 

Moochrinl Pro!*ty Sta. 4+ 58 

sOl!OlllA .. ....... .. ,.,, 
:itilEB l/2J/201J 

W> ~·- REP " • 

~· -· ~B 

BANK @ro@ 
ST-.JZA TION 
T'IPE • 

43..5' SU9GllAOE. T'IP. 

40 

21.0' 

Moocherini Properly Sto. 1 +55 

40 

JO 

20 

1t?i::::----+-----+----~------'"'."'itl_I 
0+'-00 

Maochorini Property Sta. 5+00 

NOTE: 
I. CRAOINC CllOSS SECTIO<S 1>11£ 
ORIENTED LOOl<IHC OOW'ISlREAM FllOM 
l.E1T TO ~GHT. 1\£ STAllONIHC ORIQN 
fOR EAOi SECTION IS AT THE EXTREME 
lEfT ENO ~ TliE SECTION CU I UHE. 

ORY CREEK HABITAT ENHAHCCMENT OCMOHSTllATIOH PROJECT PHASE II 
MASCHERINI PROPERTY -
GRADING CROSS SECTIONS 
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• 

12 

R-oj~t Kc(C)c-cP 
Dr~··"< 

- ---\ --

EXIS'NG CllAO( (T'IP.) ~ _ L -~kL~- - - - - -
_.

/ 
/ 

Pt.ACE 1-TO"f BOULDERS / 
OH CHAN.N£l BED ~n. .,..... / 
~GULAA PATTERN. TO 80ULOERf2\ / 

5 r; CN> Btl10CCN 1 Fl(i.ll ~ / 
80Jl.OERS (T'IP ) / 

/ 
;-

0- -0-0. 0 / ,I 

40 

JO 

20 

10 
101~-----~------------+------~------r-------+------~-----~------------,.------+------~-----~-_,.:F:<os 

o+oo 1too SECTION 2+00 2+69 

8,t,NK ~ 
ST ABtUV. llON QV 
rn>c • 

BANK~ 
ST Mt LIZA llON 
T'IPE 3 

BOULDER FELD: 325+ 78 

(N) RlfflE@ 

RIFFLE: 333+95 

--- -----------

------
40 

--- _. --
30 

20 

10 

NO'rES' 
t, CROSS SECnONs ARE ~TED lOOl«NC 
00\\NSTREAM FR~ lUT TO RIGHT THE 
STATIONING Qq1G1N FOR CACH SlCllON IS Al TiiE 
EXTREME l.CFT £NO OF fHE SECTICH CUT LJllft. 

2 BACKFIU TO B£ CONAAMEO WITM O~ER AT 
TIME CF CONSTRUCTION 

AR£A C 8ACKWA1'tft CHANNEL 

----------- 30 

20 

11o+------~-----~-------+-------~------+-------~-----~------+------~------~------+--~---~-----~------...... -------,-----+110 0+00 ¥00 ;)+16 1+00 2•00 

[ 
SECTION 
RIFFLE STA: 364+52 

JltCCOlltD ,..r~A l.::tf s_QKQMA _, -~-
1' <- ......., 04/IE/1l co.rOPvro £ !! ii I! I ! --- j"' 1-'{AT.E;R ~· 1/23/201.l 

ORY CREEi< HABITAT 0-.f'ANCEMEt-IT DE!AONSTRA TION PROJECT PHASE II 
SECTIONS BOULDER FIELD AND RIFFLES 

wat!C"-Otl~ m R[P •¥<WC 
1111-MO CO..-.S .Oh( llO' 

,._ 
~ 

IO.AIST 1Ul.r ~y 

~ "' .. ~ ""''"' .. " '" ~-.. " B 
11...E lfA'O( 1)4~ 
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' 

l 
' 

1 

------~-~~ 
------

JO 

---- --- 20 

'--
to 

101s-t-~~~~~~~~~~~-t-~~~~~--~~~~~~~~~~-+~~---,::-~-±:-~~~~~~~~~~--<..-~~~~-+~~~~---,-t-,.--~~~~-+-~~~~~~~~~~--+~-:-f:4.05 
o+oo SECTION 2+ 2+s11 

!CURRENT 

BOULDER FIELD: 325+ 78 

nr CUTCFT EIETillUM TREES 
TO REM ..... Pll£5£R\€ MES 
TO REMAIN 

(N) Rim£@ 

---------- /'~~~ ........ _____ _______ _.,. 

OONFORM Rtm.E CUfOFI' TO 
ElCtSllNC CRAOC A f TIME OF 

OONS1RUC110N AS PRAC11CA8l.E. 
t;I SIOESLOP£ OA flATIER 

BANI< 
SfASLIZAllON 
f'll't • 

BLEND Rim£ CUTOff' 
WTH T'l'P£ <4 SANK 

(N) Rtm.t (t'IP.~ 

~EST EUV • 122. 75 ______ ..;..... _ _,; 

1+ 

PROJECT 

CREST £L£'V • 117.0 

SECTION 
RIFFLE: 333+05 

- -----------

2•00 
SECTION 
RIFFLE STA: 364+52 

/ --/ 
/ 

_.,.,,,. 

2+00 

-------
JO 

- 20 

HO= 
t. CROSS SECTIONS ARE OAIENlO> LOOl<JNG 
oo-1REAM fROM LUT ro RIOtfT. 1l<E 
STAnoHINC ORtQN F'OR EAOi SECTICff IS AT 1\iE 
EXlROIE LEFT ENO OF lHE SEC110N cur UNE. 

2. SACl<ALL TO SE CONARMED •1'N O\INER Af 
llME OF OONS'llM:110N. 

NII.A C SAO<WA 1'ER O<ANNEl. --------- ----
JO 

20 

RECORD fll'.COAO IHratw•nON """'-"'-" DRY CREEK H"BITAT ENHllNCEMENT 0£MONSTR"ll0N PROJECT PH"SE 11 

~ .. -..:::.,y· .... ...., ' 04/15 /13 CQl.f OPl.<O 

DRAWING , ~/10/t4 ICLO ,l,(),J,,/S . 

~- .... l8illSllH (IN <IM:llW. 
REP ""-""'•' ....., £QUIU OIC IOI. 

lllW$T SC.-.: ~y .. 
··~ -~·· 

.. MB 

SECTIONS BOULDER FIELD AND RIFFLES 
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0+00 

PROJECT 
RECORD 

- -- ---

.... lt"..... ... • ... 
Oii- 10!l" O' II 1 
/Ii.I>' A ... Wf_.. I 

--

OAOt r11 t wi T Ii 
SC..ECT nu. 

---------

JOP tLtV • lllil-0 

AAlA A BAO<:WAT'CR 
O ·ANNEl 

TOP EUV • 1'1..0 

eonow ncv - 1;0 0 

-

lOP ll.lV • 12J.O 

/~·@ (IW} ~ eor.cM ncv • 111.0 

/ -' Alff. A A I 4()C •A ""Qt 
()<-

- ,..-"' ,, I 
-00_0 -- -

128 LOG uA'.l STA: 326+42 

SECTION 

BA.Cl<nU Wl fH 
'"nrcr nu ------

LOG JAM IN OFF-CHANNEL A, S A: 1 + 6 

------- ----- ----

50 

40 

JO 

20 

JO 

10 

/ 

./ 
/ 

/ 

/ 
/ 

/ 

NOTES-

--- -------

I~~ .. 
10~ 

10 

1. O'!aSS SCC110NS - Oll(VCO 100> N<I 
~STR£AM fROM i..Crt TO lib(;HI ntE 
STA.TC»..: ORIQN rOR ~ !l:C~ rs AT nc 
or'd:llE UTT END CT ll< SCCllON a..~ U'C 

JO 

20 

~~~~~~~~:;--~~~~~~~~~~->-~~~~~~~~~~~~~~~~--1f--~--fi05 2. 9AQ(f'l..L ro 8( CONlRMfO •TH &llotlfR Ar 
181£ CY CO.STRUCOON It 

IN OFF-CHAf'.NEL A, STA: 1+86 

2+0C 2•09 
l. SE£ SHEET JI FCI' acNCJtAL L'1!0 "'5TAlLATl<>I 
NOTES. 

DflY CREEK ~AlllTAT E~~ANCCi.IEHT DE\40NSTRATION PRO.tCT PHA.;C 11 

SECTIONS LOG JAMS (1 OF ?) 
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BANK@ 
STAStUZ.\TKIN 
TW£ 3 

\t:RTICAl SNAG (TYP) 

TOP E~tv • 123.Q 

50 

E)CJSlll<G CRAX (T'tP.) 40 

JO 

20 

11o+~~~~~~~~~~~~--1~~~~~~~~~~~~~~~~~-t:t---+~t:t-~~t:t-~~~~~~~~~~~~~~+-~~~~~~~~~~~~-.-~~~~~-+~~~~~~~~~~-t-<10 

O+CO 1+~ 2-;00 2+52 
1 1 1 SECTION 
81518 LOG JAM STA: 334+39 

~~ 
~ 

TCP ELEV "" 125.0 

/ 

12 

y 

BACKFIU 'Mlli 
SELECT RU. 

20 

11~~~~~~~~~~~~~ ..... --:=-~-=::-~~~~~~~~~~~~~~-t-~~~~~~~~~~~~~~~~--f-!10 

o+oo ~2 SECTION 
1

• 
3 

SAHK ~ 
STA!llUZATI<»t QV 8 18 LOG JA1'1 SlA: 339- 48 
T't!'E • 

• INI SH GR ADC, TYP. 
TOP ELEV • 130.0 

90TIOM ELEV • 121.0 

AREA C BACKWATER CHANNEL 

--------

BACl<.rlLL 'MTH 
SCl£CT Fill 

----- / 
/ 

/ 
/ 

/ 

/ 
/ 

.,.,,...----
40 

JO 

20 

11o+~~~~~~~~~~~~~~~~~~~~~~~~~~+-~~~~~~~~~~~~~~~~~~-+~~~~~~~~~~~~~~~~~~~+-~~~~~~~~-+< 10 

o+oo 1+00 2+00 2+2a 

~SECTION 
1021 LOG JAM STA: 360+99 

TOP ELEV • 1 J2.0 

BAO<FU Yi TH 
SflECT fill 

:*1<llllllit.{ 

~ti+~ ---------------

50 

40 

30 

20 

l15f,.,--~~~~~-+-~~~~~~~~~~~~~~~~~~~+-~~~~~-.-~~~~~~..-~~~~~~~~~~~~~~~~~~--1~~~~~-:--,:-:--~~~~~~~~~~~-+-~-:-1~15 

0+00 1+ 2+00 2+47 

~SECTION 
1021 LOG .;AM STA: 368+34 

jOAl&Nxt 

10~ 
10 

NOTES: 
1. awss SECTIONS "qr ORIENTED 
l()Ol(INC 00¥.NSTREA.M FROM l£n TO 
RIGHT. 'THC STAll~l\C OAIQ\' FOR £ACH 
SECTION IS AT TI-IC EXTREME LEFT ENO 
or lHE SECTI<»t CUT OOE. 

2. 8.4.0<nl.L lO BE CONFIRMED 'Mlli 
OWNER AT '™-'£ or CONSTRUCTION. 

3. SEE SHEET 39 FOR GOICR•l LY() 
INSTAU.J.TIO\ NOlES. 

fit(OOllO ">f(IP"A TIQN SONQMA ""' 
'"l ... "10 /A ORY CREEK HABITAT ENhANCEMENT OEM(lj>ISTRATION PRO,CCT PHASE II 

SECTIONS LOG JAMS (2 OF ::>) 

"',,,,... 734$ 
<n-1~' --• ..~. 1-1f1 

~ c_ .... ...., 04/16 IJ COHrOflMtO Ll..11 ~ LX r :WATEB ~· 1/23/2013 z; Wilt t(NC;'M Qlo Ol'illt:ttlll. 

" -
REP -~ ... 

........ f~'Ol.l llOI 
jQJIJSf SCA.( AOC(!llOtQ.Y 
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OJECT 
CORD 

RAWIN 
I 

'<CR11CM. SNAC (1"19.) 

TOP EU'.V • 123.0 

~~ eoncw ru:v - m.o 

-----------

BANK ffi 
STAOIUZATION '\8] 
M>E . 

LOG JAM STA: 339+48 

FlHISH QIMlE, T'rl'. 
TOP El£V - uo.Q. 

r;..,. 5 

I+ 

ElOSTlHG ORMlE (T'rl'.) 

BACKflll Ylllli 
SUECT f1U. 

BACl<FU. WITli 
SEl.£CT FU 

---- -

40 

30 

20 

2+00 

~SECTION 
1021 LOG JAM STA: 360+99 

OP ELEVATION lJTW 126.0 ANO 
127.0 TRANSITTON TO EXISTING 
SLOPE AT TREES. 

i021LOG JAM 

TOP ELEVATION BETWEEN 
129.S ANO 130.0 

8AO<f'l.1. 'MTK 
SE1£CT FU 

---
~l(Z.. -- - - - - - ---

l ""-'----JBOTTOM ELEVATION 
121.0 

STA: 368+34 

___ 

S!ll!llMA ""' 
....... 

j.L-"( Fttf •T T 
1/23/2013 ][61".EB ... 

ii - R£P "t""-"'' 

~ ~ •• ••• ~ MS 

30 

20 

~J 
~~~-:.--

30 

20 

30 

20 

10~ 
10 

NOTES: 
I. CROSS SEC110NS ARE ORIEHllD 
LOOKING OOM<STREAM FRC.. 1.£FT TO 
RICHT. TliE STA'l10HINC ORIQH F'Clll EAOI 
SE:CTlOH IS AT niE OClREME lEFT ENO 
aF ntE SEC110N COT UHE. 

2. 9ACKFU TO 9E CClt<f'IRMEO Willi 
- AT 11ME aF COHSlRUCTION. 

3. SEE SHEET 39 FOR GENERAL lWll 
IHSTALLATION NOTES. 

DRY CREEK HABITAT ENHAllCEMENT DEMONSTRATION PROJECT 

SECTIONS LOG JAMS {2 OF 2) 

.... _ 
"'" Dl'Afll1'«0 
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tlURIED CUTOFF AT UPSTREAW 
END Riff\£ M'X 20" SELECT SOIL 

SOIL WT1'4 RIFFLE SU8$1AATE 
LENCTH INTO BANK VA.Al£S ¥t1TH 

LOCAOON S££ SHEET 26. 

n 

PROJ CT 
RECORD 

E°1::-DRAWING 0 

I ~1 
TYPICAL PLAN 
RIFF:..E CONSTRUCTION 
SCALE: 1 t.'I. = 20 FT. 

W tt~Oli~ 
~ 100..W! QOll: Ill°' 

""""'~~~· 

T 

i 
SCM,C IN ra:r 

1-''-+-°'='':..:;'l-'>l"'f-'C<N"" ""1ED ------

~ ... 

~ 
VAAl(S BY LOCATION MATC>< EXISTIHG GRACt:S(TYP.) 
SEE SHEET 26 1 SH IV ~ F\A ~. All L
TOP Of' CUTOf'F CUTOFF S10E SI.OPES\ 

CCMPAClro _/ 
SELE.CT SQL 

i 

.. 

LOCATIONS 

I X 
(lYP.) 

) !: RF'lE C!<ESI , \.; ,/ L , ~""'" ,__ ? 

BURIED CUTOFF AT :PSTREAM ENO RFflE (TYP) \_ 
MIX. 2~ SELECT SOil 'M,., RlfTU: SUBSTRATE RtFT\£ SVBSTRATt 
10 FT. WIOTH PARAU!L 10 STRE.AA' 

EB Tif'~CAL SECTION 
RIFFLE CREST 
SCALE: 1 IN. = 10 FT. 

EXTENO RIF'Fl.£ TO EOGE OF WOOOY \JEOCTATION t 
( ) /R'F'FU SUBSTRATE ..-. 

')..._[ 2 5 FT. l'IP. L_ • / -~ =::::::'.=======2-1 

TYPICAL SECTION 
RIFF E NON-CREST 
SCALE: 1 IN. = 10 FT. 

SQ!!QMA ·-<..t..ILI'..U 
:'IYA'.l'..E;B ~· ' /2J/201J 

~·~ jA DllY CREEK hABITAT ENHANCEMENT DEMONSTRATION PRO.ECT PHASE 11 
TYPICAL DETAILS 

""''' 29 OF 46 
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l 

10 
h r 

PROJECT 
ECORD 

PUC!: OOIJlllCRS OH 
STRE>JmEO IN A Q.USltRED 
~ RANOOM CONFIGORA. TION 
3 TO ~ rT. GAP 9£TWEEN 
OOULDERS 

TYP CAL PLAN 
BOULDER CLUSTER 
SCAl..E.: 1 IN. = 10 FT. 

j 

NOlt.: 

1. f ,N.At LOCATION. A..ICNMO!T 
ANO CONr GURA Tiet.. Of 
BOULDER c~USTERS TO BE 
CONF1Rt.IEO A.T ll~E OF 
CONSTR\JC,ON. APPROVM. SY 
O'NNEN. 

DRAWING ,_.....~ 
- U~Ool~ 
~ l°"""-S Olll llOI 
..c.M19Clol.f~::t.T 

, .. 

20 

'-- r 

SQt;QKA 
~ 11..JJJ<-L.t 

WATER 

(I 
... • .. ' 

f ; 
&Cltl.E IH f.t.L T 

~ ... 1/23/2013 - REP ...... ue 

0 C> 
0 

t 0 0 
• c; bo .. }Jif~ 

I R"~"'-1' 
' 

S"ee+ * I;;).. 

l:JET AIL PLAN 
BOULDER FIELD 
SOLE: I IN. = 20 FT. 

NOrt:' 
FlffAL LOCATION, AUO.YENT 
AHO CONFtGURA TION or 
BOUlDER F"IEl.O TO BE 
OOHFRUEO AT TIME OF' 
COHSTR\JCTION, APPROVAL BY 
o~at 

DRY CREEK HABITAT ENHANCEMENT OE!AONSTRATION PRO. ECT PHASE 11 
TYPICAL DETAILS - BOULDER 
CLUSTER AND BOULDER FIE.LO 

ru ".....c. 7.}45 
CQl!tt'-'.I lf..llllllltil 4S-t !-'JI ] '""" 30 OF 46 



r 

KEY fRCNCH 

@ 

LOG WTH ROOTWAtl. 10 n 
NOMIN"L SPA.ONG Al<»tG 

STRE•..M 

(iV4\ fEs UfT flllED 
~ .. 11i SELECT SOIL 

F'ES Ufl FllL(D \\f"lt 
MIX Of' 85X SELECT 

f"IU... 15X SELECT SCJL 
9ETWEE'I rcw> 

Slll!~C(R LOGS. 

cou~•crto 
SELECT 

SOIL 

co..ioACTEO 
SELCCT r tll 

BIOOECRAOABt.£ f..SRICS ~ofi\ 
STAKES @ 

C:O UNCIER FMAC@ 

NOIST\.IRBEO SOIL OR Fl...l 

JCINT TRF;NCH 

@ 

\~ 

TYPICAL SECTION 
BANK CONSTRUCTION, 
NTS 

TYPE 1 

MORTISE AS MEEDtO TO UMIT 
CAP IH FACE TO 18 !ti.CH~ 
OR LESS 

' 

PACI<. Sl..ASH AT BACK OF 0. 8 F'AI::.£ 

5 FT. 

><OO<T or 
LOG CRIB 

8 FT 

eo OM Of' CRIB 
nrvA flON 120 rr. 

I SOTTGM OF' ROCK 

TOTAi. HEIGHT 
LOO CRtB A\0 

fES urn 
1 l Fr. 

OR nu. 

f'CS UFT Fll.LED 'Mnt MIX Of 
85" SELECT fU.. 15" SELECT 
SOIL 

9:00£CRAOA9L£ (6\ 
FABRICSQ!J 

ANO STAKES 

ffi WOOOCN 
Q§7 STAICC (TW) 

STAKE FABRIC TO 
UllOISM'S£D SOL (TW) OR 
f1U. 

rEs LlrTS@ 
NUMBER <»" UFlS VARIES 
v.tlH BA.HK HEIGHT. SE£ 

TASlf@ 

CUTTINGS TO 9( PLACED BETY.CEN 
uns •T 1 n o.c. 
STACCER \!£RTtCA.-1.Y BET'l.€.EN 
UfTS 

NATI~ GROUND OR 
CONSlll\JCTEO Rim.£ 
VARl£S BY LOCATION 

Ri~c ""'.+er.4- \ 
~-JvlcJ 

TYPICAL SECTION (;!:\ W, t 1 ~ o---t---+---+-B~A-N_K_C_O_N_S~T-R_U_C-Tl_O_N_, ~T-Y_P_E~2 a- 6. 

LOG "'tlti ROOTWAO, 10 Ff 
NOM HAL SP,t.OOC ALONG 

STR£AM 

NTS '7rt! ~ ~ K 

~ F!S un r 11.LCO 
Willi SELECT SOIL 

F'E'S llf'"T f ll LEO WiTH 
MIX or 8S% SELECT 

r'lU.. l!tX SCl.ECT SQl 
9£TVIEEN ~op 

STRINtER LOGS. 

FIL T£'R r ABRIC 

F'll TER F' AEIRIC __ _.._ E\CVATlC>N 115 F'T 

0 

20 n'. MINJMU-M £tJB£01JEHT 
PAST St.OPE e->C.E 

TYPICAL SECTION 

BACKF'l ... L NA 11\.£ 
SUBSTRATE TO nNJSH 
GRADE 

~ TO"I RIPRAP . fl.l VOIDS 'MTH 
N,6.TI~ SU8S'"RATC ANO SOil 

BANK CONSTRUCTION, TYPE 3 
WALLACE PROPERTY STA. 0+ 00 TO 2+30 

ft(C()llt() lllf Clft:WAflCl!Ool .,, c_ ~ CW/16/'3 CQNr()UM(C 

-ypE 3 BANK !'<OTES: 
• , SEE SH(H J~ fOfl TYPICAL LOC CRIB 
CONSTittJCTIQflf SCOUE'\a: APPLICABLE TO 
1"IP( 3 BANl<S. 
2. SEE ~tel J9 FOR CE'SRAL l\f(I 
INSTALlA'il()\ NO'tES 
J. 25~ <:F LOGS Villi ROOTW.40S 9-IALL 
PROJECT AT LEAST 8 FT. PAST NEAT LINE 
or 8AN.(. 
4. ~AHS!f'ON TREATMENT rROld STA. 
2-+ JO TO 2+40. 

Wl.t.l(;nooCW~.-.... -----· 
0-.-IG (°"'"':S ~ H:M 
"°-'Ji• :ll.ILt ..oeotlClfQ.'r 

SQl'lQMA ~· 
~-~Tf 

WATlill ... • .. -

~--20 Fi. MlNltA.iM £MBEOMENT I 
PAST SLOPE FM:E -----1 

TYPICAL SECTION 
BANK CONSTRucnoN, TYPE 3 

I TON RIPRAP • '1Ll \IOllJS .. 11i 
NA11\JE SUBSTRA.TE ANO SOL 

WALLACE PROPERTY STA. 2+L0 TO 3+05 
SCA_E: I .N. = 5 fT. 

«« ... 

1/2J/201~ 

RtP ••c• 
j/,~ 

DRY CREEK HABITAT ENHANCEMENT DE>.IONSTRA TION FRO,ICT PHASE 11 
TYPICAL DETAILS -

TYPE 1- 3 BANK 
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-------

~".J:::l TIPICA.l S""£'""C""Tl"""O""N=_,....==-.,.. 
~(ljl :Nt; CONSfRUCTIQ'.I, l"YPE l 

1------------------+-iFAC LOG CH Hf n:o fJHOGh VlL\' 
OV R THE TOE Tfi NCH WITH OWNSTREAM 

res urt n.u.'l .... 
.,.,. OI CS.-. SI C'1 

n.i. IU J(l.ltf SO.. 
• 'twl:' Iii ToP s tw!k!--;a: • LCCS. 

~•etD 
sr re• 

D STANCF 

,itOii; 'll.t._g,j • t IAL• a en •-a: 

"'~ lM am»c.1 """"°' nu "'"" (I IUl'Stl'A't ~llf •™ 
t:N\1-ue- - ··~·;;--=:;;-,&.:~ll>h ti··.J"'Jln'+-a:.::R:""sx:w • II " .... "T 

DP O" CM CUVA to. t.Ja 0 rT 

..... ../-~~~~~.; 
C(aPJ• ':lCO _,,,,,. 
u: re• '1l1 

... tr• '"-'""" / 'n ,_,-
20 n _....., CIG ":>YUi' 

- ~ llQfl( (,It;( 

TYPICAL SfCllON 

. " 

- +-I 
t ft. 

J ac-rtr.M OJ lltCIC9' 
-"'C'.""-"-- ru-.• ''"" ,,,_ n 

BA.tW cm.sTRUCOON. T'!P[ 3 

PROJECT 
RECORD 
DRAWIN 

WI> LACE PROPERTY STA o-+00 TO 2+30 .. ,.. .. ~ . .. . ... 

__....,... .ax111,=Q) 
~ .,.,, ... ._ts 

.... , 

11 
~-/ 

/~Jr.I'-.~~-::;'_:...... Oii ru 

'""' i• 1 nu.co w~ .... c;
a,,s U-lt Ct JU.. 1U SlUCl 

- @:::,/ 

« ..... ACIID / 
surer ru 

SOl'Clll -Vl.NJ ., l/"/J/701! ., 
··~ ""' • ... I.Iii 

TY?E 2 
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~ 

" ) 
~ 

• 

__] 

tk.AOt'.l<i: LOGS 

SllttfGCR .OCS W Tl"I 
qooT ... os <™' l 

-:.'f-1~ 

STRINC[q LOGS 'M TH NO 
ROOT V.ADS (TYP.) 

/ 

FES LIFT BETWEEN TOP 
STR NCER couqSE, f1U£D 
'MTH ~A~ ... Fl.T[R 
MAT(PIAL 

~i~~ ~~=~" &- / _!__ 
TOP fY' CRIB 
ELEVA~ • IJ0.0 n 

I 

('I\ 
S LIFT Flt.l.EO S!,V 

., TH SELECT SO• 

,/C>CJSllNC < GROUND 

fl.T[Rf',ap!(: / 

20 n ..... """' ~"' 
("'II' ) P'-S' ,._ SLOPE '"((' 

fl""-----
1----------1·0 n. Nl(RI« ~ 

~ TYPCAL ELEVATION VIEW 
iQ 24 25 BA'IK CONSTRUCTIOI\, -ypE 4 

NTS 

I TON RIPR"" • l'1U \'ODS .. TH 
N•ftl< IWISTR•TE AHO SO. 

P~ACf u~ C'l.llUNCS THROUCH ruu. 
OCl"'TH Of" R!PR.\P CONC~CNT ~lll 
CONsra ... cnON .A~f'RO)( sPACIHG 5 FT 
O.C. AlOh.G BAN~. , . ~N O.C. UP (JANK 

MORn!.L AS ht CCt:D TO 
HCA()(.RS TO UMir C4P IN 
rACC TO 1& INCHC~ OR U $5 
.._UTtN Mnt CAOL(. 

C"..C\oA'Ot 
1t1.s n . 
eorTO.i1 rs 
!l!PtO! 
U[.,.A~ 
11!,_Q fT 

C()t.IP•crco 
SELECT SOL 

T'(PE l. BANK 1\0 IES: 
1. SU. SHE!'"T 3J 'CIR TlPtCAl 1.0C CRiii 
a:t.S111UC"l()Oj SEOJt'4 A"PUCMU •O 
TYPE • BNi'CJ; 
2. Stt SHE(T Ji FOR CCMWM. "'0 
l"'Sl AU.A~ HOTLS 
J 2~1". rs ~ocs • -.. RCJOr.AjS ShAU. 
PRO..ECT AT l£4SJ I FT PAST 'II· AT Utfl!'. rx BA\< 

-

nOOOPl.AIN 
9£NCH VA~lES.1 on TO 15 n 

2~n. w•-~ 
(T'r".) P"5l ncs.< SLOPE •la 

_BOTTOM OF TOE 'MHOt 
El.EVATIOil - 115.0 n. 

Pl.AC£ UI.€ CUTnNCS THAOUOH fVU. 
DCPTH or Rl?~J.P CO.~(NT ""™ 
CONSTRUCTIC»4 1'.0PROX 51',t.CtfQ $ r T 
0 C. Al.ONG' BM*<, 18 IN 0 .C UP 8A'K 

t.ICRTIS£ AS \(£0(0 TO 
HEAOERS 10 UM T cw 1N 
(ACE To ie INCHES OA lF"::S 
FASTEN Wll1'i CAO!.£ 

H[IGKT Of" F'£S UfTS 
10 TO '' n . 

. " 
Jn 

TYPICAL SECTION {i__y_J_~ TYPICAL SECTION 
~ BA.NK CC'1SfRuc-~1 10~N-.~TYP~E~4~W~llH~BENCF BANK CO"STRUC ON, yp 4 'MTH r~o BENCH 

STA: 0+55 TO 1+55, 3+00 TO 3+60, 5+00 TO 6+15 
SOU: 1 11'. - !:> n . 

<- ~ ....!.. 
~Hur<~ 

~ tot••O"MlO 

..... ••ltU'W # Cl'l(i"'lllll _ .............. ,,.. ........ 
llWJS' $UlJ "COi '°'"" ll ~ 

" 
,.. 

~·-

SOJ\OMA 
C II \J II 1.1 

WATER 

~ •• 

' 
'" 1/2J/701' 
,...~ OlP 

U4·:MD M8 

STA: 0+20 TO 0+55, 1+55 TO 3+00, A+40 TO 5+00 
SO.I f 1 I~.. - 5 FT. 

... 
1/41 OflV CREEi< H"BITAT ENH ... NCEllENT OE\AONSTRATION PRO.ECT PHASE 11 

TYPICAL DETA LS -
----- TYPE 4 BANK (1 OF 4) • . 

/(tr' ~ ·~;:' """ ..12 Of 46 



f 

LATERALLY STAGGER 
STRINGER LOGS BETWEEN 
SUCCESSIVE LAYERS, 
SIMILAR TO SHOWN WITHIN 
THIS POLYGON 

STRINCXR LOCS 'MTH 
ROOT W.\DS (lW.) 

BOTTOM-MOST LIVE CUTTING 
PLACED IN CONJUNCTION 
WITH BOTTOM FES LIFT 

10 " · INDW1£ ~ 

STlllNCXR LOCS 'MTH HO 
ROOT W.\DS (lW.) 

FLOW----

r;:B:;;O"'TT=o"M"'F:;E:;S"L"'IFT:::;:-!F;:;l-:;:T,...----,..._ _ _J,. "· - -
BETWEEN TOP STRINGER l/IEW 
LOGS. N, TYPE 4 

~...,,;;;_.;...;;...:;.;._~-.....,,.-~~~---' 

MOATI AS NEEllED TO 
TO UlllT OAP 111 

FA<:lt to 18 WOtES OR LESS. 
r ASTDI • TH CABLE. 

J FT. 

ENDEAVOR TO 
KEEP GAPS 
BETWEEN 
LAYERS TO -18" 

ELEVATION 
1'5.0 FT. 

TW£ 4 BAHKS. 
2. SEE SHEET 39 FDA OOIERAL L \Ill 
INST ALLA 1KlH N01t:S. 
3. 25X or LOOS 'MTH AOOTWAOS SHALL 

PRIORITY ZONE FOR COARSEST/BEST 
SELECT FILL MATERIAL THAT IS 
AVAILABLE. LOCATION BEHIND FILTER 
FABRIC, TO ACT AS SECONDARY FILTER PRIMARY FUNCTION OF NATIVE FT. PAST NEAT UNE 

2 
SUBSTRATE BACKFILL IS BIOLOGICAL, 

1--=:......-J--=--+-=--+-.;;;._+..,;,..:,:,..;;:;:..:;;.,,;;:;~~=,........,.~~ HENCE SHOULD BE RELATIVELY CLEAN 
24 25 26 l~~ ~ MATERIAL WITH LIMITED SAND AND FINE 

CRITICAL TO MAINTAIN STONE TO STONE - SOIL (SILTS ANO CLAYS ESPECIAU Y 
CONTACT WHEN PLACING 1/2 TON SHOULD BE LIMITED) 
STONE. AVOID EXCESSIVE POCKETS OF 
INTERSTITIAL FILL THAT MAY BE 

iiiioiPE~R~O~D~E~D~·-------,,......-...;:;11~----' t:,~~ 1---1---+---------------1--ll 1 ,_,. , ........ ., 

SOHQW:A ""' eay111 
1/23/2013 J!Al:EB ... 

i1 .... -AO SI Cl T °'-OUI MB 

- -

PR JECT 
ECORD 

__Jj()TTOM CJf T<lE TRENCH 
-at:VA110N • 115.0 FT. 

!CURRENT 

I G 

!3tJ.§ be~,, !°SS 
IJ;J. o -fr> ~ Wf .:$- 8CAc_h. 

EXISTING 
GROUND 

20 FT. MltilllJM EM9e!l<iOIT 
(!VP.) PAST ffilSH SI.OPE f/U 

TYPICAL SECTION 

i TOH RIPAAP • FU \GOS 'MTH 
NATI\€ SUBSTRAfE N«J SOL 

PlAAX U\£ CUntlCS THRQIOH flJU. 
DO>IH Of AIPRAP CONCURRENT WITH 
COllSTRUC1IOH.APPROX SPAaNC 5 FT. 
O.C. Al.OHC BANK. 10 ... O.C. IM' B-

TO 
OAP IN 

DA LESS. HDCHT OF F'ES urn 
10 TO 15 FT. 

8AO<F1U. HA TIVE 

TOTAL HEIQllT 
LDC CAii AHO 

n:s urn 
20.5 TO 25.5 FT. 

SUllSTAA TE HEIGHT or 
LDC ~B 

"T--;:=tXIS 10.5 FT. 
I TING 11[1) 

El.£VA1IOH 

BOTTOM 

ATI<ltl 
115.0 FT. 

BANK CONSTRUCTION, TYPE 4 WITH BENCH 
STA: 0+20 TO 0+55, 1+55 TO 3+00, ~TO 5+00 
SCALE: 1 IN. - S FT. > T (Oo 

,lll.,._<1111 

j~vf DRY CREEK HABITAT ENHANCEMENT DEMONSTR ... TION PRo..ECT 
TYPICAL DETAILS -

TYPE 4 BANK 1 OF 4 ., .... 
/{a- ~ 

..... _ 
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' 

,f 

< 
< 

STEP 1. 
I. Q£AA Slf£ wrt'HI~ UMITS 

0£ lRl:ATME-n A\IOtO 
TAEES OESIQ.ATEO F'OA 
PRE.'SCRVAnoH 

STEP 2. 

1.()ICAVA"TE SUPC'.RADI: 10 TOP EU:VATION 
fOR 90TI()tr.I. COURSE or UJCS. 

STEP 3. 
I, EXCAV/\tt /.HO INSTAl..l TOC: TR(h<;H', SM;l(JlU 

TRENCl-I wmi l'&ATNE g,J8STAAf[ 

?.!NSTAU. L'ND C0URSC 1 (STR NC:.Rs) 9"' 
TREN~l,._C EAal LOC m'O SUBCfUOE TO OESICN 
CIO'TH. 

J. A"4Cl£ LWO Af F't.j() TERM!NA~S TO E>m.ND 10 
Ttt£ ruu u-.irrs « SA.MK TREATMENT 

STEP 4. 
1.IMS'TM.l AND CH:lll L-0 COURSE 2 (HEAOatS) 

2 PACK SI.ASH .ltCAllllST 8ANK SEE Cf" CR B F'ORMED 
BY LWO c~s 1 .MIO 2. 

J.M..T~NATD.Y INSTM.l. U'o(: CUTTNCS, SEL£CT ru., 
ntTER FAORIC. G~"ll f1LT£1t, ~D SUBSTRA.l£ 
B.ACl<flU ro TCW' OF L'ftO COIJRS( 2 

STEP 5. 
1.1..,STAl.J. AND CA8L.E lWO ~RSE l 

(STRIMOERS)- 2$% Of L#O 'M"), ROOTWM>S 
StwJ. 0TWD AT LEAST 8 rta P"5f THf 
HEAT l.tt£ OT TH( GANK INTO 1)1( Ow.INt.,. 

2 AHCI.£ l•·n Al' CNO TERM NATIOrfS TO £XT'D40 
1"0 THE f"\1U. 1...MITS OF BAH< TRCATlolDIT .MID 
Ol.CNO TO EXl~G ~ 

p OJ CT 

~ ---- c 
~=-.=: D A IN 

~ 

-mCAlM£NT t£Ncrw----------<-

--- ---------------- _r---- --------

~- ---------- ----..... - ---------------
~ 

PLAN I/JEW 
"" 

R.O'# 
--'7._ 

PLA'l VIEW 
rm 

FlOW __,___ 
PLAN VIEW 

"" 

FLOW _,.,,_ 
PLAN VIEW 
NTS 

FtOW ._,_,_ 

PLAN Y!EW 

"" 
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COoJ1'S( • 

1. INST.AU. AAD C*C LW OOURSl 7 
(ST!'1NCEAS). 

2. MOLL l'M:> '-"f CNO TERVAAJIONS lO txTCND 
TO ntE nu UMl-S or 1iAHK "E.ATMENT A.NO 
Bl.END 10 lXISTl".C QAAOE, 

J BETWECN COURSE 1 STRIWGVtS. PLM::t LIVC 
CUTIIHCS Ctr4 TOP Of" COURSE' 6 HE:AOlRS. 

4 BETWEEN COURSE: 1 SfRINGC"tS, INSf.AU.. 
CRA\'£L Rlf[q M/ITERIAL IN rtS AT Wk 
FACt. 

$.Ai.T~Tt\l(LY INSTMJ. SCLCCT nu., rl..n:R 
FAMIC. N«O CRAllD. flLfER »I ROUJN!h'C 
JiA£A TO loP Of LWD COURSE ?. 

10. 
1. Ai.tEAHATELY lh'STAU. 

l.ll;C CUTTINGS AND F'£S 
t.Jns TO n"JSH \.IPP£R 
8AHK Tflt>.lMENf. 

DRY CREEK HABIT.AT E~HANCE>.IENT DOAONSTRATION PROJECT PHASE II 

TYPICAL DETAILS - TYPE 4 BANK (2 OF 4) 

ru~ l~'Jo 

COi"""' "'"'·· .,.., , . .,,J 
[)IU,v,tt;G ........ ""'" .53 OF 46 



p OJ CT 

~ CORD c_ 
DRAWING ri.,_, 

I 

----··------.. -. 

'0 CABL>.'~ TO U~ 
ll'IUS 

~ .. ~ •1<1wt••-.... . ... • - . ~ " 

---- --

PLAN - SJA: 3+60 TO 4+40 
BANK CONSTRUCTION TYPE 4, NO GRA[)ING 
SCALE· 1 IN. • 5 rT. 

0"' •EN \Ol"lCM. $1ri!•G 

INSTAl.1.. LOCS "'IGHT 
TO £)11SiNG SLOPC 

P AOC VOIDS Of 
I "" STAI IC 1\JOIC 
'""'SLASH 

... - - _ .. 

TYPICAL SfCTION STA: 3+60 TO 4+40 

BANK CONSTRUCllON TYPt: 4 
SCALE 1 IN . = 5 rT. 

SQfil1.MA -C 0 ! II 1 t 

WATER ~· 1/2.l/ZOl) .. ,.._ RCP 

··- .. .. ., .. •D 

r::"~"-

.... L ....... . 
....... ---~-··· - ... 

. ~~ 

CENERl\L NOTES: 
I SCE 91[[• 39 f(IP G£HDtt,... l tO 
frfST Al L41ION HCtts. 

•• 

"'" ., 
j"~ 

ORY CREEi< HABI-AT El\HANCEUENT DEUONSTRA 110N PROJl:CT PHASE II 

TYPICAL DETAILS - TYPE 4 BANK (3 OF 4) 
••• 

~ !{a- f'll_( Ii""'-· 1345 
(f'l1ilU'. I .... ti9:• ~"i-1 t-'FfJ '"" J4 o~ 46 



I 

fl.OW -

VU#' s IRlhCl.M i..GC; 
AT lOCAfOfi Cf 

$.8SCQUE."IT KAJER 
LOG ""- AOWf"HT 

~"'- 1 rl" CAMf 
t'_ k MAl'fl(D 
JrlKJl.t'C> Hr U1' lOG 

CABLE WRAP SEOUE~CE 
NTS 

F'AST!N TAC [HQS OF J;cAnrD 
aHSIHICfat HITCMES LDC~ 

'OOl T>O .,.,. CMll.E so\ 'l<(lO[ IS NO 5LJoO( .. CM!U. 

,'"-

TYPICAL DETAIL 

TYPICAL EL~VATION DETAIL 
CA3LE WRA"' SEQt;E~CE 2 
'ITS 

HEADER LOG vO.NTS 
NTS 

TYPICAL DfTAI 
CABLE WRAP SEOU~NCE 3 
NTS 

l'ttCOflD -.fO--!i'Al~"'""------------.1--IJ 
CCJt.+tCfo._,l-D-'----------------+---11 

F'A$1'C"I TAO tHO'S fX 
C()N~U~CTClt UITCtt[S 

TOGCTIO \llnl CA81.t W 
TI ICAC C:: NO Sl...\CK IH CADLC 

AS IMO.,.. IN 

EB 

(;\TYPICAL DETAL 
\.::::!CABLE WRAP SEQUENCE 4 

NTS 

ORY CREO< ~ABITAT ENHANCEl.IENT DEo.AONSTPATION PRO.ECT PH~SE 11 

TYPICAL DETAILS - TYPE 4 BANK ( 4 or 4) 

nit 11,ll,( ,,,..~ 

P OJECT 
-5::'! e RE CO RD 

DRAWING .:._ __ __: ____________ ..J..:::.!..L-!!!-L--------~-~·~· ... ~-------_j....!!..Ji.~6.::.ol.l.IL:::.:.:.:_....::::__ C'»o•.u;1.....-. 4:0-6 1-"tl 
,, . ., J5 Of 46 



I 
ff >~ 3 FT O.C .• T.,,. 

' "'-·~ 

[ 

r ... BRI(; f OlO 

- DIR(C llCN or f 11.oir 
OIRECTIOl.4 Qf I LO# 

PLAN ~E:W 
-

SEC~ION A A_ 
NCT TO SCAlE 

TYPICAL ::>LAN OET Al_ 
~o ONG c~ COUilNUOUS OUTER COIR FABq1c AT BENDS 
"TS 

Olf(fCOON <:r flOW --
CONs ... RUCTior-. fOkM 

<T. (MIN.) 
DEEP 

1 fl . 
(~IN.) 

SECT'ON 8-8' 
NOT TO SC.-l E 

WCCXll.H StAoC[ (NP) 

_,-OUM (\00\CN) 
/ COIA r AARIC 

2114 LUMBER 
Q)l 10 24 IN l~G CUT [)ACONA&..l y 

WOODCN STN<E- -

""'-- l~\[R (HON'#O~} COIR 'A8"1C 

STA-<! FAS.; C TO 80TTOM 

@VvOOQEN ST.AKE FABRICATING i)f"TA l S EKXf0 KFY TRENCH ~~AIL 
31 32 TRENCH l'-110 L 

NTS 

GENERAL NQT[S ON SECURl'-.IG COIR FABRIC 
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FIG 1. PLACE A RON OF CONSTRUCnON FORMS ALON<; OFSIRED CJ«NN£L ALIGNMENT FOR FIRST I !FT. 

[ I 
FIG 2. 

I I I I I I I 1 I I I I I 

CONS/RI.JC/ IAl!RIC WRAP uns •LONG UNGTH OF FIRST SET OF tORMS AND 
PV.CC41ENT OF FORMS ANO CONSTRIJCOON OF SECONO I "7. 

f~"1 
I I I 

FIG J. STAGGER FABRIC OVERLAPS A MN/411.JM OF 15 IN. BCTWE:CN LIFTS. 

TYPICAL ELEVATION VIEW 
CONS-RU I N EOUENCE 

NTS 

/HEN l!tCIN 

1. rt.S UI 1$ MAY EiC CONSIRVClEI> IN EJTHat AN UPSTREJ.V OR OOINSTREA\I OIRECTION. AS LONG AS THE rABR!C IS O~Pto IN lH( PROPE'A [)(Rf'CnON 

2:. EACH Ufl ~AY HA\£ A UNIOUE: FIJ.. COMPOSITI~ ANO VARY1NC PLACEMENT Cl" OJTTINCS. 

3. PO.CC A SER cs or fHR({ CR ~ FQf(MS °"" THE GROUND so TH4T lHE r ORMS F"OU.OW THE PROPOSED S~EAM e;.NK ALIGNMENT eun THE E"DS <T TH£ FORMS 
llQHl. v TOGEl'H(R. 

4. UNROLL THE V.O"KH COIR fACIUC PARALLEL TO T-!E LONG A)t)S Of THE CHAM((L ANO POSl'O~ IT SO THAT 3.0 FEET EXTENOS FOR E"'BEOMENT ON THE 9A.NI( SIOE OF TtiE 
FOR,_.S (AC B), .A.'40 A ._, 1NIMUM J fCET EXT't.NOS LENGTHYllSC BEYON:> ntE LAST fORM f'~ O~Rl.AP. DRAPE TI1E REM.All\0£~ OF THC FABRIC O'YER THE TC»J Of rHE FORMS 
ON lH SIRE"' SIO£ (FIG 8). 

!. UtfROll lHE NON~N (:(lR FABRIC o~ 'THE TOP Of THE WO\(N COIR rAEIAIC AAO POSlrtON IT so fHAT A · L£ASl 1 fOOT Of TH£ IN"ftR F'AB~IC EXT(N'OS AS AN 
EMBEDM£NT LENGTH <Ji THE 9AHK $10£ Of TH£ F~MS (nG C). DRAP£ TH£ AtMAINOCR <X llt( F'ABRIC OVER THC TOP Cl" THC FORMS ON TH£ STREAM SIO£ A-\0 AUGN TiiC 
LONG EDGES (!; Tl-iE COIR FABRICS STRET°' AND PULL THE FABRIC LA'r'ERS 10 R£MO\IE \tlft1NKLES 

S. APPLY NATI~ SEEO MIX TO NO'IWO~ COIR fAtm lC ALO\G \IC:RTICAl EDGC <K Ufl (flG 0). PLACE SPEQFIEO FlU. O\'EA THE fAB~C ON ,,..E BANK SIDE Of THE fORi.tS. 
L£\Cl li•E. Flll A."'0 OCJJPACT (AG E). 

1. APPLY NATI\.~ SEEO MIX TO TOP OF flU F'ROM THE FRONT or TI-I( Lrl TO 3 fl SACK rR<>t-1 FRONT Of THE Li r (f1G F) 

8. fCl..O THE l005£ ENOS~ lHE TWO coq fABRIC ut.VERS SA.CK 0'1,{:R THE COfelPACTED fill MATERIAL A~D STRETCH TIGHllV TO REMO\£ ~IM<tES (FIGG) SECURE 'MTH 
WOODEN STAKES 1 PER J LF". ALO\G lHE BACK EDGE AHO NTO UNOISTUR8ED SOIL. 

$1. Rl:UO\/E lHE FORUS Fll(M !HE rRONT OI' !HE OCMPU:IU> LfTS (OLfAll. 2 ' " 's 9'(£1). !LAVE n<E LAST FORM N Pl.ACE AT !HE ENO OF 1HE N( ... Y CONST1'UCTED UFT 
(DCTAIL 2 TillS SULll). ri..Act OIPl"'GS ()\ :QP Qt. 'lfl (IN!Sttto lAvtR FOR 1H£ NCXT tlT (nc C). PLACC ... SMALL AMOUN'T or SOIL ovm TH£ C\JTTlNCS CA.R'O'\JLLY 
RESET n-E FOAMS ON TOP OF' TH.£ F'NISH£:> LAYER F'~ lHE t-IEXT un (nG H) TO AVOID DAMAGING ntE ClfTllNC. 

~O. PRoa:CO WllH A. NCW SERIES or Uf"TS BY £XlCNOINC A "EW ROW (FC FORMS OFFSET FORMS TO ESTABLISH THE OESICN BANK SLOPE BEGINNING AT THC E,..O FORM THAT 
WAS l[(T IN PLA<t. l.AY OUT TWO NEW LAY£~ <Y FABRIC AS PRE'AOUSlY DESCRIBED, MAKING SURE TO OVE~P -HE HEW FABRIC LA'W'EAS WT'H THE Pfft:\110!.lS LA~S. 
STAOOER OVERl.APS. 8(1'\ll([N M>~CENT LIFTS BY A MINIMUM OF 1$ FEET (f'1G 2). 

''· UPON COMPl.£fTlON Of TOP LIFT, INSlAL· 1(£Y lRCNCH PAR.4Ull 10 THE BAN>< Af ll-t LANDWARD COCE <Y THE 'M)~ F'ABRIC. SEED OCTIAL 5 SHEET 35. 

f2. BAO<Fl:.l THC KEY TRENCH MTH \ATI\IE SOIL ANO SMOOTH TO MERGC V..lH EXISTING CONTOURS. APPl.Y SEED.,_)( TO kCY 'TRENCH ARCA. 

TYPICAL SEQUENCE 
CONSTRUCTION OF FES LIFTS 
'JTS 
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DETAIL TABLE 

9.1 TO 

10.6 TO 
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10.5 7 

12.0 8 
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1. lOP ANO OOtlOM Ul TS SH,t.ll 
USE t3 FOOT 'MOE \\'OVE;N 
COR FOR TME OUTER FABRIC 
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2- C""ER Will.:. QXJO-..\T( fllf"' COhnt•CKlt ~ 
PLAaMD<T IT L'IOO 10 CCH-.... Pl.ACC"t>IT, 
0Pt£"f'"'A1KIN ANO 8AU.AS1JrrtC OUR:~ \:TAA.t.A~ 

3 LWl ..._ 8E BAU>S'"tt> TO IR?SISt BVO"tA.'<Y IY 
PART Ai.. BIJ'lfA.;.. c.Aa;'G JO OTICJ!t L~ SlCUR~ 
TO .ot!ICAI. So<- O'I IQJU)(JtS. Oii C"4Vt 
U(f....,,. 

4 E• S~ 1'l[£S MAY 9C SUBSTil\ITCD '°" $N4CS IN 
sn.t:CT LOCA~S. e.,;it S'HAU. NOT 8( CAA.CO. 
gJEjSilTUTK»e CN y .... o-.r~s N'f'AO'VAL 

s. e.\:.LAST eOl..l..DERS TO 81[ PLACCO l(LOW' "'SH 
CR MiE Oft.. Y 

ORV CREEK HABITAT El\~ANCt:MENT OEYONSTR4TION FRO,£CT PHASE 11 

LWD DETAILS - LOG JAM 
AND FLOODPLAIN LWD ---"' .... 1.).t~ [IQAf!'N<, ·' .39 Of 46 toW••.J .__.. •>--•I• 11"3 ti ,i,«p. 



l OQ .!AH $PfCflC NQQ 
I, VN>.Y lMI PftO..(CTION INTO 

01-El - °"'DHATION 
TO OPTIUl:zl: H .. TAT. 261< 
or llOOTW.OS SHAU. EXTEHO 
lfl, Oii MOllC INTO 
01-'El. 

2. TO BAU.AST llOUUlfJIS. 
CAii.£ ~ A .. _,.. or I 
n. "'°' fll()M EOCl( or 
01-. 

3. 1C£ SHaTli 27-211 'Oii 
DDIOH llLVA n<lNS. 

LIMIT or 
ElCCAVAllON 

I 

10 FT -
SIWl 

SIUCT '11.1. 

- - - -

.-. IE.OW FNSHll> -

GENERAL FLOODPLAIN LWD 
INSTALLATION NOTES; 

I. INSlAU. mR{f 2 IN. CAl.ffR AUlER TREES 
SURROUNOINO tM:H OJTOIT SNWJ FOii rl.OOOPLAIN 
LWO AllOY/; ll.EllATION 124 IUT. 

2. '°"-Ofll BAI.I.AST MAY I( OUIT'll:O - n.ooDllLAIH 
LOO A80VI: W:VATION 128 F\Yl, 

CASI.£ l.OCS TO SHAGS 
AHO OlllER LOGS l 

2 n . MIN COVER ~ TP 

I 
I 

l 

BURIED PORTION OF LOG (rtP.) 
sa: NOTES MS SHEET f"OR 

lolNIMUM BURW.. REQUIREM~TS 

10n. 
1111 

TYPICAL PLAN TYPICAL ELEVATION VIEW 
FLOODPLAIN LWD 
NTS 

FLOODPLAIN LWD 
NI'S 

• lf 11 f'.:· .t;+ Iii 

t O</t'/t• 1.._. - ....... - ______ _ 
.... •• 

CAii.i: LOO TO SH WJ 
llOCATH c:llOS9NC 

lOQ. (1'1'.) CD TYPICAL SECTION 
- LoC JAM 

CAii.i: LOO RI 
SHAO llOCAIW 
~SSHO U)Q. 

(1'1'.) 

E9 TYPICAL SECTION 

~/Ol/2014 

llfP 
e .,-------

8AO<FU TO BE 
CONflRMEO AT tM:H 
LOCA 1'0H AT TIME <1F 
COHS'lllUCftON 

10 n MIN. 

1. MAlERlAl ou~nTIES OEPtCl£D AR£ 501£MATIC ONLY 
RER:R£HC£ SUMMARY T A8l.C ON SHEET 41 rOll 
TAROET MA'll:RIAL O.INl'llTIES AT tACH LOO JAM NIO 
LOO S1RUC1IJM. 

2. SEE ODEIAL lM> INSTALLA'llON NOIES Ill.OW 

3. Stt SHl1:T 42 mt LOGJAM OONSlMICTION Sl:OJlHC(. 

+.. SEE SHEET 43 roR flOODPl.AIN LVO CON$fft'UC11CN 
SEOUDICL 

5. SEE SHl1:T 45 - CAalNQ CCTAU. 

I . SF(DFlC OllEITA '!ION or UO - IAU.AST 
llATDIAl.S llAY Vl«Y fllOI ~ DllA-..C:S 
~ ON Sl'll: CONOl'llONS NG !ll[ - -or 11A lDllALS CCIJ"30E> TO lHl Sl'll:. 

2. OWO >&!. OOCADl<A'll: tin< OONTRAClOll W 
~l CJF l WO TO OONfWI "-'CDol'.NT, 
OltEITATION - 9AU.ASl1HO ~ INSTALLAllON. 

3 UO Oii.i. BE 8ALlASlED TO llDIST IUOYNICY IY 
PARllM. - .... CMUtQ TO ono uo. SC°"""" 
TO loCtllCM. SNACS OR llOWlDtS. Olt OMJI 
llElHOOS. 

4. DIS11HG mttS WAY I( Sl.9STIN'll:D - SNM:5 IN 
!E.!Cf lOCAn<lNS. Ill.IT Sll.IU NOT IE CAlll!D. 
SUBSlllUTION ON.Y WTM OVfCJl:S J#lfl'ftCNN-

5. 8.IUAST 80UIJlOIS TO 8E IVoCl1> IELOW f1NISH 
ORAOC ONLY. 

ORY CREEK HABITAT ENHANCEMENT DEMONS11lA110N PROJECT PHASE II 
LWD DETAILS - LOG JAM 

AND FLOODPLAIN LWD 

39 Of 46 ""' ~ llMilll 73~ 
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~~ -~: 

BALLAST 80\JLOER (rn>,) 

k 
~ · 
~ 
m l 
l!> ! 
~ ! 
I 
I 
' I 
I 

PAC>< nlP l.00$ 
1'Q-lt ACAINSl 

5LOPC 

jtutco 80UUlCR I BAU.AST. l"l'P. 

PROJECT 
RECORD 
DRAWING f".~-~-"' 

1 
b 
!I 

~ 

\IERTICAL SNAC 
LA 1£~ 3 (T'll' ) 

TYPICAL PLAN DETAIL 

~~ 

c_ ----! 
..,. lltlCilfWCl"~ 
..,_,,,. ( CUI( s a.. 111()1. 

AW.ISi trAI'. ~· ,.. ... ,._,. 

\(RTICAI. SNAC. MlNtMOM E:V1JCOtil(lrr(T 
10 r r. et.LOW nNISH CRACE 

CABLE LOGS TO SN.ACS 
ANO OTHER l OCS 

UM T Cf' 
£XCAVATlON 

!> n MIN. 
BELOW EXCAVATIO'I 

rl 'M'> Pl Af$f'J AT ANC'.IF~ TO ~TIMl7E HABITAT 

BOITOM ot LWD 2 FT. 
ABOVE FIN.SH GRADE, lYP. 

' 

TYPICAL SECTION 

-·--·---·---. 

' " " " 

BACKWATER CHA~NEL LWD 
ms 

INSTALL LOCS PACl<t'.D ~ . 
CLOSELY TO E)(JSTJNG SLOPE -...._ 

PACK YOIOS CF 
L V.O STR\JCl\JRE 
~'™ Sl.A.SH 

I 
10 n MIN 
BURIAL 
BELOW TOE 
OF BANK 

110 CFS 

--
BUAICO BALLAST 
BCM..OERS NOT 
SHO~ 

---

ffi TYPICAL SECTION 
~ POOL ENHAl\CEMENT LWD 

NTS 

GENERAL SHf ET NOTES: 
1. MATERIAL OJAHTl nES OEP,CTEO ARE 

SCHEMATIC ONLY. REFERENCE SUMMl\R:Y 
T'ABL£ ON SHEET 41 FOR TARCET MA1'ERIAL 
OOAHTlTltS AT EACH I 0C JAM ANO L'M> 
STRUCTURE. 

2. Stt GCNCRAL. L.WO INSTAIJ..ATION "iOTE.S ON 
SHEET 39 

3. SEE Stt£CT 44 FOR BACi<WATER CHANNEL 
l 'I() TYPICAl CONSlR\JCTtON SEOJE~CE. 

4, SEE 9i£El 4J FOR l 'tPICAl rQO. ~ 
CONSlRUCf lON SEOUENCE. 

$ . S£E SHEET 45 FOR T'rPICAl CABLING 
DETAILS. 

----

S.0.l!OM.A -· LJ.JULl..l. 
l!Al:E:B ~· 

-w~ 

1/23/1013 

ORY CREEi< HABITAT ENHANCEMENT DEMONSTRATION PROJECT PHASE II 

LWD DETAILS - BACK WATER CHANNEL 

~ R(P -~ -- ~ tr"" ,, ~- " B 

AND POOL ENHANCEMENT 
'l.( ...... , ,,.., 

Q;.f!IPACI' 11."'9(• ~~6 h 7,:) ''" " 40 OF 46 



f 

TYPICAL PLAN 
SUBMERGED LWD 
NTS 

Arr...._ 8 
,4~ c 

~.-,-h..r/ '-I bovlJu 

PROJECT 
RECORD 
DRAWING 

RMvV ..... .J. 

• 

'" 

... I I 

../tt/\4 

~ SHAG (111>.) SNM)S TO IC CUT 
0.5 fED l«M. OR LESS NJt:N£ TOP A0JACD<T LOG 

llll[CQllO WQllMAnOJ4 -------------+ 
( .flf -;;1 

lll'dClll w.:p Clf ICM OM::llON 

TYPICAL SECTION 
SUBMERGED LWD 
NTS 

SOllOJU 
SIMI!! 

WATER .. 
, ft! fll•• 
19!] 

'....t..J..J' • .. .... , 

6/08/2014 

REP 

MB 

.. , 
....... 

rl:MILL lOCS TO 111140 
ICNCAf'H /tiDJN:DfT CJitOSSING LOG 

GENERAL SHEET NOTES: 
I . MATEAIN.. QUANTITIES DEPICTED ME. sa-tEMAllC ~V. 

REFtRD<a: 9.JMMARY TAl!l.E ON SHEET 41 fOll 
TARCET MATERIAL OUANft'llES AT CAO< LOG JAM ANO 
UO STRUCTURE. 

2. SEE OOGAl UIO INSTAU.A 'l10N MOlES 80.0W 

l. SEE SHEET 42 rOR LOGJAM OONSIRUCTION SCOUO<c:t. 

4. SIX SHEET 43 rOR Fl.OOOPl.AIH UO OONS11!UCTIOH 
S[QUEHCl'.. 

5. SIX SHEET 45 rOR CMIUHC OCTAU. 

1. SPCanc <N>ITATICJN ar lll> ,.., llAUAST 
ttAlUllALS MAY VMY F'RGI ~ DRA..CS 
OEl'OCJhC OM 91r COOllOHS - 92E - SIW'£ 
aF MA l[AIJOl.S DO.MRED TO IHC 9TL 

2. 019<ER OU OOOAl»IAU Wiii OONIRACTOt Ol.-.c 
P\MDODIT aF lll> TO OONfW' PUaMDIT. 
CM>ITATICJN J#J 8AUAS1l<G Ol.-.c llSTAU.ATICJN. 

3 lll> OU IC 8AUA$1UI TO flESIST f/UOYN<Y IY 
PAllTIM. llUNJll. CMIUNC TO 0111Dt LIO. SCa.IC 
TO 1oOITICM. llNA<:S OR llOlADERS. Oii 0111Dt 
METHalS. 

4. OISTllC 1l'US MAY IC Sl.8SnTUTtD fOll llNACS " 
sneer LOCA 1lOOIS. 81.JT ~ HOT IC CAllLIJ> 
suasnn.moH c:N.. v win. O¥iNERS APf'lft(NM... 

/).. 5. llAUAST llOUU)(RS TO IC PlACtD 811.0W -
il0.~0llAD£=-:ONl.=:.:.._Y· - ----' 

DRY CREEK HABITAT ENHANCEMENT DEMONSTRATION PROJECT PHASE M 

LWD DETAILS -
SUBMERGED LWD 

"""' 400 OF 46 



~· ~p· ~ ---

16 
l!J I 
~ 

I 

1~,.,.. 

PROJ C 
RECORD 
DRAWING 

11 
" Ii 

LA'!OI 3 (1"11'.) 

'llJI 2 (Ill'.) 

j~ 

• 
2 04/21/\4 

... . .. ,. 

\OllCAl SNAG. M~ £...,....MT 
10 n . BELOW rtHISH oi.ADC 

-~ 

~ 

tD P\.ACCD AT AHCl.£S TO OPlUZC HABITAT 

TYPICAL SECTION 
MODIFIED BACKWATER CHANNEL L'M:l 
NTS 

SHAO /~TICAL 

lt<STAll LOGS PAO<Ell ~ PACK \OOS or 
QDSE.Y TO E>OSTINO SLOPE U ID ST!IUCTUIE 

• n< SLASH 

I 
10 n MIN. 
llURW. 
enow TOE 
OF8NfK 

I 

110 Cf'5 

EB TYPICAL SECTION 
~ egoc ENHANCEMENT LWO 

GENERAL SHEET NOTES: 
I. MAltRIAl QUAHnllIS DCPIC11ll ARE 

SO<l)IAllC ONLY. AUER0<a: $.JMMNIY 
TAM.£ ON !Hal •1 ~ TMOET MATINAL 
OJ .... nllIS AT CAO. LOC JNJ. - UID 
SlllUClUAL 

2. SEE CENEllAL LM> INSTAllAll<lN NOIU CH 
!HaT Jll. 

l. SEE !HaT ... fOR IAO<WUOI 0.Nffl. 
LM> T'rPICAI. CICIHSTMICll<lN ICOl.CNCL 

<. SEE SHE:£T 43 FOR nl'ICM. l'OCI. LOO 
OOH$11!UC110N !IEQlOfCE. 

5. SEE SHE:£T 45 fOll T'll'ICM. CAIUHO 
OETM.S. 

!UCON> H'Cf'MATIOW _______ _ SONOMA 
"'"' s•u1r1 

,.....,.. ~ Qfll .. DIWCDl' ________ .....j. Wfi;R : .. ~/Ol!/201' 

REP 

M8 

... ORY CREEK HABITAT ENHANCEMENT DEMONSTRATION PR0£CT PHASE 11 
L'M:l DETAILS - BACKWATER CHANNEL 

....... AND POOL ENHANCEMENT 

S> " I 
"""'40b or 46 



CABLE lOCS TO 
~~G OR lltACI. 
TO rX1STINC TMT 

__ i 
~-
< .,. 

a:x::w TY?ICAL PLAN DETAIL 
8 18 S_OPE LWtl 

Co\DLC I.Ck.;:, TO 
SN40 Oft llA4Ct 
lO t>l~TI~O lRtt 

.'¥- - I ---

G) TYPICAL SECTIOI\ 
_ SLOPE LWD 

' t,f Pf,L,. f l T tiQlf.S• 
1 MAlTRtAL CUANTlrfS ()rPIC:TtO NllC SCHEMATIC ONlY 

wt: .. 'lNC( $1. ....... ,,. ... fAlJI,£ (N HllS SHtl T r(.'lll TAR(i(.T 
MATCllM. CIUAHTinl! AT CA.CH 1.0C JAM ANO L#O 
S'F!VC1\JRE. 

) '"'I CINL~AI l\llO IN~IAILAllCJN HOU<; (H SHF(f JV 

3 rOR CONN[CJION DtTAILS st£. SHCCT 4S 

/ 
... 

-- -- - ; 

-STATION TYPE' NUMBER LOGS LOGS WITH ROOTWAOS SNAGS CABLE ATTACHMENTS BALLAST BOULDERS 
. - - -

Off-CHANNEL ENHANCEMENT AREA A 

M326+25" LJ I 16 8 6 48 52 

Al +50" LJ I 16 8 6 48 52 
A2 ... 0Q•• LJ I 16 8 6 48 52 

- BW 5 .30 15 20 90 90 

- rP 13 '9 13 39 78 52 -- .,.ISC - 'I) 5 10 44 25 

TOTAL AREA A '4"' 57 87 356 .323 

WALLACE PRO"ERT'f 

M334.,.00" LJ I 16 8 6 ~8 5Z 

- I TYPE 3 '" I 55 65 0 1~5 0 

- I rP 8 24 8 2.t 48 32 

- MISC - 15 5 15 50 35 

TOTAL WALLACE PROPERTY 110 86 45 271 119 

orr-CHA ... NEl [NHANCEt.IENT AREA 8 -
IA340.,-25" I LJ I 6 8 6 48 52 

- ew 5 30 15 20 I 90 90 

- p 1 i. 3 2 10 10 

- SL 4 4 4 4 16 0 

- rP 2 6 2 6 I 2 8 

- MISC - 10 5 5 30 13 

TOTAL AREA 8 68 37 43 206 173 -
Off- CHANNEL ENHANCEMENT AREA C 

... 361 +00" LJ I 16 8 6 48 52 

M368+25" LJ 1 16 8 6 48 52 

- BW 7 42 21 28 126 126 

- f P 20 60 20 60 120 80 

- MISC - 15 7 15 50 35 

TOTAL AREA c 149 64 115 392 345 

MASCHERINI PROPERTY 

- TYPE 4•••• I 165 11 0 10 330 28 

- MISC - 10 5 3 30 30 

TOTAL MASCHERINI PROPERTY 175 115 13 360 58 

!>AINSTEM INSTREAM POOL ENHANCEMENTS 

- p 3 6 9 6 I 30 30 

- MISC - 2 3 2 10 10 

TOTAL INSTR[AM POOL ENHANC[lolENTS 8 12 8 40 40 

TOTALS 637 371 311 1625 1058 

• LJ: LOG JAM -•• Tl!EATMENT LENGTH 40 n. MEASURcD P.ORALLEL TO LOG JAM FACE 

BW: 9.ACKWATER LWD • •• TREA TMENT LENGTH 315 FT. "Ei>.SURED PARALLEL TO Tl![AH.![NT f"AC[ 

r 0 : rLOODPLAIN LWD •••• TR(ATM(NT LENGTH 515 rr. MEASURE:: PAl!ALLEL TO Tl!EATMENT f"AC( 

P: POOL ENHANC£"4ENT LW:> 

SL· SLOP£ PLAC[M[NT LWD 

MISC: SUPPLEMENTAL LWD ALLOWANCE 
";YP[ 3 : TYPE 3 BANK 

TY"E 4: TYPE 4 B.t.NK 

SL.MMARY TABLE 
LOG JAM Al\0 LWD INST ALLA TIO'll QUANTITIES 



1 . 
,----- ------------

3. 
,- - ---··-·-r""">,,..-
1 

UY:ITS Of" SU~A0£ : 

EXCAVATION (l'll') \ 0 IYPICAL !.A YER 1. 2. 
TYPICAL LAYER 2. 
SEQUENCING 

1, INSTALL LAw:f'I: 2 L\llO. 

2 PLACE BO.A.DER'S FOR 

GCNERAL SHEET NOTES: 
1 MATERIAL QUANTITIES DEPICTED ARE 

SCHEMA.TIC ONLY. REFE~NCE 
SUM\IARY lABll Of SHE.Cf -41 FOR 
TAR-OET MAltRIAL OJA~Tlll(S AT 
(ACH LOC JA..\t ANO LW,) smuCTtJR£. 

2. SEOUENONC PRO'AOED 10 REA.£CT 
CEHEflAl. Lr\IU Of (fTORT FOR LOO 
JAM CONSTRUCTI<Jrt. 

J. SEE CEHERAL l¥t0 CONSTRUCTION 
NOTES ON 91lET 39 

<4. SE£ SHEETS 2?-28 FOR C!S!GN 
El.EVA TIONS F~ EACH LOG JAM. 

5. fOR CONNECTIO"f DETAILS SEE 

Sl<l:El ·~ 
6. CXISnNC TRf£S MAY BE .,.-ECRATED 

INTO LOC JAMS AT SELECT 
LOCA,ONS IF 0£Sle»'Alt0 BY 
OW!\E:R. 

4. 

' ' I 
' 
' I 
' i 
' 

0 

~ t 
' 

SEQUENCING 

1 PRE.PM( gf[ 

2. EXCAVATE TO 
SUBCRMlt:. 

J l \STAU. t.AYER 1 
roOTER LOCS. 

4 IHSlAU. \l't:RflGAL 
SNAGS 

'----------------
PLAN VIEW 

"" 
LIMITS ~ SIJEICR.t« 

------ \/ERTICAl SNAG f 
EXCAVATION (ll'P) 

- \ - - -% vcxsllNG su~r.cr 

.. *-' Al FOOTER lOG \ 
1
~ i_ · LOC JAM aonou 

\ ?; ..._ , [_ ElEVArON, 
' ~ ' (r'!I') ·-- ---q~-- -- -

~ ~ 04IEO $ n. MIN. 
SECTIOl\I VIEW .,_ea.ow txCAVATION. 

om 

TYPICAL LAYER 4. 
SEQUENCING 

1. 1NSTAlL LAYER 4 L VIO. 

1. PLACE 800l.0£RS fOR 
BALLASTINC. BOJlOCR BALLAST 
TO BE Pl.ACED AS APPR0\'£0 
BY 0\\NfR. 

J, ANOtOFi LAYER 4 lWO TO 
BOULDER BAU.ASr 'MlfRE 
CONNECTIONS ARE AVAILABt.£. 

4. CABLE LAYER 3 ANO 4 l_.,, 
MINfMUU 2 CONNECTIONS PER 
l'WO. C<»fHfCTiONS l lliCLVDE l~ 
TO LV(), L\tO TO SNAG. M LWO 
ro BOIJlD'~s. 
!>. P ACIC st.ASH l.N TO \ODS 
ALONC LOG JAM f"AC( 

6. 8Aet<F'IU. AAD OOl.IPACT v.tU-t - °' - - _ ..... SELECT nu. M~TERIAL TO TOP 
\ ' OF LA'tER 3. 

p 01 
R CO 

~ "'if_;a D 

' 
\ ' ..._ ,.....,- lA'l£R 4 LWO 

\ m'@'~~~~M 
\.:::Q:l __ ~_,f _::o__ -

T 
D 

SECTION VIEW 

"" 

c _ •• ...., 

PLAN VIEW 
"" 

I 8AlLASTING BOUL..OCA BAI.LAST 
g ;., 10 ar Pl.ACED AS Af'1'l<Ol/ED ft r BY O""ER. 

J. A.NOiOR LA'l'tlt 2 L-0 TO 
OOUl.OCR 9AU.ASi MiERE 
OC»fNECTION'S ARE AVAILABLE. 

4. CABLE LAYrR I AHO 2 L'Ml 
MIN'MUU 2 CONNCCTIO~S P£R 
L\\O, CONNCCTIONS INCLUDE 
L'YIO TO LYO, LWO TO SN.AC. OR 
L¥IO TO BOULDERS 

5. 8AO<fl.1. ~D COMPACT 
WTH SCLfCT f ill MAT£R1AL TO 
TOP r,, LA'rCR: 1 

' 
' I . 
' 

! ___ ~-~------
PLAN VIEW 

"" 

\ -----.. 

" \ 
' 
\ 

' ' 

' ' ...... 

TX?ICAL I AYER 3. 
SEQUENCING 

1. JNSTA...l lAYER J H(A()[R 
LOOS. 

5. 6. IYPICAL LAY1'R 6 . 
SEQUENCING 

1 !\STALL LA"l'ER 5 L'I(). 

- \.,- - - -.,. / LA'll:R S '""' 

\ © ' ':<l_ @"' 

\~·~~~-
~CTION VIEW 

C9 TYPICAL SEQUENCE 
- LOG JAM 

"" 
~· 

~· 1/2J/201J - RlP 

' 
....... WB 

I, ·NST,A.U LA)'[R SlX I !Ml. 

2. CABL£ LA'tER 5 ANO 6 LKI -.ilf\•\IUM 2 
CCIHJfECTIOOS PCR LYO. COt4NECTIOHS 
rHO.lJOE: LWO TO l-.0, L\\O TO SNAG, ~ 
l-.0 10 OOULot:RS. 

J_ PAO< SLASH INTO VOIDS ALONG LOG JAM. 
'ACE 

<4. 8AQU U. NtO COMPACT WITH ShlCT 
nu. BACKflLl cmAOE TO 8E COfll~to AT 
TIME OF CONSTR\JCTION BY O~l:R. 

SECTION VIEW 
om 

ttvt,.r 

j"'--.. 
/{;:L ~ 

DRY CREEK HABrAT E~HA~CEMENT OE"40NSTRATION PROJECT PHASE II 

TYPICAL SEQUENCE DETAILS -
LOG JAM 

""" 4 2 OF 46 



1. 

1->-
15 
!' 

"1'.Rtlc.L SHAG (1'1' ) 
sec s .. tu Jv '°" 

...,"'""' w rwern"'oo 

PRO.I 

~ .. 
' a 

-' ~ 

CT 

~ '"'::-~1 • R CORD 
DRAWING 

2. 

J~ 

~ 
I 

2. 

l> 
15 
~ 

-..CATICM. S> .. G (nl' ) 
SEE SttE£r JI rot 

• > 
""" ...... o.tl£DM£NT 

c_ ~ 
.,._ l<ICi!•OOI~ e..-... ._. 11.....,.,, I °"" ..., IO 
~IC;,ttl .. . ~, 

"' 

3. 

8'JOCO 
tw.lASl 

90UL.lllR 
(1'1'.) 

! 
b 

-~ 

----~ .. 

... 

4. 

ED TYPICA_ SEOlJEl\CE 
- FLOODPLAI"' LWO 

! 
3. I e ... 

D I~ ~ 

~ ~~ 
9lJRIED !AU.AST\ BOUlllER (1'1' ) 

.. • LO:S fO l) ~llCAL S"r'AC 4-._0 
8AUAST 80LUlCRS. ,..,,. 

' l>------

TYPICN ... SEOUE,...CE 
POOL ENHANCEME.NT LWD 

SONOllAl -· --- J_ I JI J T 

WA'IER ., 1/:!J/W>J 

;;I 111 1' ••• 
..._ tMl"U' •G M6 

5. 

/ 
PAA!lAll Y BUft £0 LOO 
Wilt! ROOfWAO 
~cc ~err JI FUR 
MIN W\I Bl.#' 41. 

~R~EET NOF'O 

6. 

I. MAlr'l.4... QUNcTITES OEPfC1£D Nf£ SOtOilA-,C 0.,.Y 1'EJ'C.RC"fCC Sl.JIW"-''-"Y JA9:.L ON 
St-IUT •I rOR TARGET M.6T£'0' AL. at..~nTIES .t.T tAOf LOG JAY •'«> L'lllO SltlUCr\RC. 

1 SlCl•~CiN'G PR0"10CO TO "1f.JUCT CCNCRAi.. l.£\£L CE CFf"ORT FOR l'ilD 
CCldlllOC"K>I 

J SU CO<lRAl LV.O INSTAU.A 11()N NOTtS ON SHCl:T J9 

4 tel: SHCET 45 f OR CABU~C OETA LS. 

4. 

¥ ~ 
~ I 
~ i 

h. 

I • .. 

~~ 

••• 
j"'4f ORY CREEK HABITAT ENHAACEl.tENT OE>.IONSTRATION PRO•ECT Pl'fASE 11 
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PLAN VIEW 
NTS 

PLAN VIEW 
NTS 

STEP 1. 
1. PREPA~E SITE 
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;--------- --

1 l i 

~FLOW 

STEP 4. 
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LA'l£R 2. ---------------
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' • 
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@. 
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NTS 

\ 
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STEP 2. 
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STEP 5. 
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L'o\O. 
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"" 
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STEP 6. 
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2. SEE GENERAL l~ NSTAU.AllON NOTES 00 SllEET 39. 
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)ite ID: 

)ate&Time: 

"' .:: 

" ~ 

0 
u 

Evaluator: 

Pro ·ect Feature Number 

Feature Type Code 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature. (ft) 

c. Area of the feature installed within banA.jull channel: (ft2
) 

d. Length of aquatic habitat disrurbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types. ANC, BBB, CRF, MAT, SHF, STR SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position.· LEK, MDC, R.BK., SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation. DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials.·CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring. BUR, CEL, REE, STK, TIE, NON, OTH 

10. 1f applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. 1f applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RIF, OTH 

13. 1f applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type.· LWD I RTW I LWD with attached RTW.· (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit speci:fications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, co=ent. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LKVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

,;i., ', , 
' 

o Comment on back. Y=Yes, N=No, P=Partially, D~Dont know, A=NotApplicable. 

;i 
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IMPLEMENTATION 

Site ID: I Site Name: page 2 
of 

Date&Time: Evaluator: 

Proiect Feature Number L-J 
Feature Type Code ()Ii~ 

1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) [(O 
.::: 

l; <i b. Width of the feature.· (ft) 
:;:: c. Area of the feature installed within bankfull channel: {ftl) 

d. Length of aquatic habirat disturbed during implementarion: (ft) GJ '~ ,,--"" 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible9 f\10 
a. Types. ANC, BBB, CRF, MAT, SHF, STR SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? ve <; 
5. Was the feature placed in the approved position9 1'41f..>5 

'Oj' a. Position: LEK, lvfDC, RJJK, SPN, OTH t<J iiS I( 
u 6. Was the feature oriented as approved9 \.IP j 

a. Orientation: DNS, MUL, PRL, PRY, UPS, OTH f!rJ\il 5 
~ 7. Were approved materials used for the feature9 \Jes t: 
<: a. Materials.·CON, LWD, MTL, NTR, OFR, REE, RTW VEG, WOO, OTH (','() f') 
" 8. Were the sizes of materials used the same as approved? \1P~S "" 

9. Was the feature anchored as approved? J 11 A 
a. Anchoring.· BUR, CBI, REE, STK, TIE, NON, OTH l'J) ,A, 

1 O. If applicable, was the approved bank or channel excavation carried out? \I,,. ( 
11. Were approved erosion control measures applied to disturbed areas? nhro 

a. Types. FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH '-Jf h 
12. If applicable, was the habitat type modification completed as approved? \If'< 

.::: a. Habitat created: FLT, POO, RIF, OTH f'/ .·T 
;Q 13. If applicable, was gravel added to the stream as approved'.' ''/ e. <; 

= a. Volume of gravel added to stream: (cy) see " l,;;;, ,\. 
14. Total number of pieces of Large Woody Debris used in this feature: 17.5 

a. Type: LWD I RTW I LWD with attached RTW: (#) I I I I I I 

;; 
15. If applicable, was the bank constructed to the approved angle? ,1,c? '<; 

Q a. As-built bank angle: (degrees) '4S<-> 

= 
16. Does the feature meet design, contract & permit specifications? \j i? ~) 

.2 a. If not, were modifications beneficial to performance? ';tr., :§ 
b. Is non-compliance significant enough to jeopardize performance? t .. i /A ;;::; 

~ 
c. Are corrections needed? NIA 

17. Would a different treatment or design have been preferable? IfY, comment. i·Jo 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ~;,::,·n,"'.r':l 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

; 
( ' ' "' 

.,J :;, 

~ 
§ 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don1t know, A=Not Applicable. 
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;ite ID: 

)ate&Time: 

., 
.;: 
;:; 
:?: 

Proiect Feature Number 

Feature Type Code 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature. (ft) 

b. Width of the feature. (ft) 

c. Area of the feature installed within ban/..,full channel: (jt2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, P oar, Fail 

3. Are problems with the fearure visible? 

a. Types. ANC, BBB, CRF, MAT, SHF, STR SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LBK, MDC, RJ3K, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation. DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the fearure? 

a. Materials.·COJ\~ LWD, MTL, NTR, OFR REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 

1 O. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types.· FAB, NTR NTM, OFR PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RJF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total n=ber of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW.· (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? If Y, co=ent. 

18. Feature Implementation Rating: Excellent, Good, Fair, P oar, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

l -

o Comment on back. Y~Yes, N~No, P~Partially, D~Don't !mow, A~NotApplicable. 
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Reach#: 
Site ID: 

Date&Tirne: 

Pro· ect Title: 

Site Name: 

Evaluator: 

Pro ·ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature.· (ft) 

c. Area of the feature installed within bankfull channel: (ft2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types. ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LEK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. MaterialsCON, L'fiVD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 
a. Habitat created: FLT, POO, RJF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW: (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, co=ent. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Comment on back. Y~Yes, N~No, P~Partially, D~Don't know, A~Not Applicable. 
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[)ate&Time: I I Evaluator: 

Pro ·ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel. (ft2
) 

d. Length of aquatic habitat disturbed during implementation· (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Jue problems with the feature visible? 

Feature Type Code 

a. Types.· ANC, BBB, CRF, MAT, SHF, STR SWA, UND, UNS, WSH OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position.· LBK MDC, RBK SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation. DNS, MUI, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials.·CON, LWD, MIL, NTR, OFR REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types.· FAB, NTR NTM, OFR PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POD, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW.· (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to peiformance? 

b. Is non-compliance significant enough to jeopardize peiformance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? If Y, co=ent. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=NotApplicable. 
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IMPLEMENTATION 
Reach#: Project Title: 
Site ID: Site Name: page 

Date&Tirne: Evaluator: 
of 

I Project Feature Number 

Feature Type Code 

1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) 
·= 
u b. Width of the feature: (ft) 
~ c. Area of the feature insralled within bankfull channel. (ft2) 

d. Length of aquatic habitat disturbed during implementation. (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types.· ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 
'Z' a. Position. LEK, lvfDC, RBK, SPN, OTH 

u 6. Was the feature oriented as approved? 

~ a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 
~ 

7. Were approved materials used for the feature? 
~ 
::: a. lvfaterials.·CON, LWD, lvJTL, NTR, OFR, REE, RTW VEG, WOO, OTH 

'" <; 

8. Were the sizes of materials used the same as approved? "" 
9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBI, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

..:s a. Habitat created: FLT, POO, RIF, OTH 
::; 13. If applicable, was gravel added to the stream as approved? 

= a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW. (#) I I I I I I 
-; 15. If applicable, was the bank constructed to the approved angle? 
"' a. As-built bank angle: (degrees) :::::: 

c 
16. Does the feature meet design, contract & permit specifications? 

~ a. If not, were modifications beneficial to performance? 
~ 

b. Is non-compliance significant enough to jeopardize performance? ;:; 
c c. Are corrections needed? ..::: 
0.. 17. Would a different treatment or design have been preferable? IfY, comment. .s 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

"' 
;:; 

= 
0 
u 

o Comment on back Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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)ate&Time: 

:;:; 

= 0 
u 

Evaluator: 

Pro ·ect Feature Number 

Feature Type Code 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature. (ft) 

b. Width of the feature. (ft) 

c. Area of the feature installed within bankfull channel.' (ft2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types. ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channeP 

5. Was the feature placed in the approved position? 

a. Position. LEK, lvJDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation. DNS, MUI, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials·CON, LWD, MIL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring· BUR, CBI, REB, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types.· FAE, NTR, NTM, OFR PIN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RJF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type.· LWD I RTW I LWD with attached RTW: (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to peiformance? 

b. Is non-compliance significant enough to jeopardize peiformance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable7 IfY, co=ent. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Co~ent on back. Y=Yes, N=No, P=Partially, D=Don~ know, A=NotAppucable. 
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Reach#: 
Site ID: i-

Date&Time: 

Pro· ect Title: 

Site Name: 

Evaluator: 

Pro ·ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel: (jt2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types. ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LEK, lv!DC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation. DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials-CON, LWD, MTL, NTR, OFR, REE, RTW VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring· BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types.· FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. ls non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

"' 
I . I 

<:; 

= 
§ 
0 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don1t know, A=Not Applicable. 
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Date&Tirne: 

-!! 
:E 
" :i:: 

!l 
= ., 
a 
a 
0 
u 

Pro 'ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within banlifull channel: (fi2) 
d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LEK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 
9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 
11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 
a. Habitat created: FLT, FOO, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 
a. Type: LWD I RTW I LWD with attached RTW: (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? If Y, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Comment on back. Y~Yes, N~No, P~Partially, D~Don't know, A~Not Applicable. 
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IMPLEMENTATION 

;ite ID: \,~ Site Name: /} page 
of 

)ate&Time: 
i '/ Evaluator: ;:) 

Project Feature Number LI 
Feature Type Code ! f\! L 

I 

1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) ~" -~ 
<:I b. Width of the feature. (ft) 12 
~ c. Area of the feature installed within bankfull channel: (jt2) 

d. Length of aquatic habitat disturbed during implementation: (ft) r; {) 
2. Structural condition: Exel, Good, Fair, P oar, Fail 

3. Are problems with the feature visible? i\l,1:> 
a. Types. ANC, BBB, CRF, MAT, SHF. STR, SW A, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? \it': "i I 
5. Was the feature placed in the approved position? 'e'S 

" a. Position.· LEK, MDC, RBK, SPN, OTH ~~ fi:, K 
<:: 6. Was the feature oriented as approved? \H! .. 5 

a. Orientation DNS, MUL, PRL, PRP, UPS, OTH UP." ~ 
7. Were approved materials used for the feature? \pf:" ~· " :.. 

" 
a. Materials.·CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH \if A 

" 8. Were the sizes of materials used the same as approved? r\) f ,dl: "" 
9. Was the feature anchored as approved? ''·"'A 

a. Anchoring· BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 'b {~:;. 

11. Were approved erosion control measures applied to disturbed areas? '!fl':· 
a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 'c:{:; 

12. If applicable, was the habitat type modification completed as approved? \l ~'!' ') 

.5 
a. Habitat created: FLT, POO, RIF, OTH '?'"' L~l 

.:l 13. If applicable, was gravel added to the stream as approved? ii.?\ 

= a. Volume of gravel added to stream: (cy) /:.r,~ ! :i/r>, ;,i. 

14. Total number of pieces of Large Woody Debris used in this feature: ,!·'~) 

a. Type: LWD I RTW I LWD with attached RTW: (#) I I I I I I 

- 15. If applicable, was the bank constructed to the approved angle? '. e: '~ I 
"' a. As-built bank angle: (degrees) :Q 

16. Does the feature meet design, contract & permit specifications? \j r' .:; 
:§ a. If not, were modifications beneficial to performance? ·~ 

.5 
b. Is non-compliance significant enough to jeopardize performance? ;;:; '..;!:'-' 

~ c. Are corrections needed? 

""' 17. Would a different treatment or design have been preferable? IfY, co=ent. 'J'J.,,~} - 18. Feature Implementation Rating: Excellent, Good, Fair, P oar, Fail (;,, I~;;e·:d 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

~ ' \ '! 

"' I I f./l •r 
;;:; 

= ~ 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=NotApplicable. 
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Reach#: 
Site ID: 

Date&Time: 

"' 
~ 
s 
§ 
u 

Pro· ect Title: 

Site Name: 

Evaluator: 

Pro ·ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature.· (ft) 

c. Area of the feature installed within bankfull channel: (ft 2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types.· ANC, BBB, CRF, MAT, SHF, STR SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

S. Was the feature placed in the approved position? 

a. Position: LEK, J'v!DC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials.·CON, LWD, MTL, NTR, OFR REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POD, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW: (#) 

1 S. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance.? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? If Y, co=ent. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL R,\TING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Comment on back.. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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IMPLEMENTATION 
Reach#: J< Project Title: U(ACe.. )>JG'( C iZ c_t:: 1<:_ 
Site ID: t .. · Site Name: page 

I of i Date&Time: \\I Evaluator: 
I 

Project Feature Number I 2... ] 

Feature Type Code p1_:-v fL1 l? LJ 
1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) ' ·.; /'.· -··,-· ) ,,.,-7 
<.> 

B b. Width of the feature: (ft) ·.•::z -~. I .:;,;: "J [) 
" ~ c. Area of the feature installed within banlefull channel: (ft2

) 
" 

d. Length of aquatic habitat disturbed during implementation: (ft) ~ /--_ <:"' \' '-" --- ' 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? ' - ,; .. ,.\ ! ' i : l~; ': j (' re,:/'": 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? \!I"--:;::, .:e ~; <' 

5. Was the feature placed in the approved position? '.ft' .. ,_ .... 
\i 

~ a. Position: LBK, MDC, RBK, SPN, OTH c\\ D _,. t i 5"'.; ~::: "' .... 
B 6. Was the feature oriented as approved? "·'""··- \ ,S' : '-' = a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH Q '?: .. L •''" ;:l ~: ~) .. 
0- .i ... ! 

" 
7. Were approved materials used for the feature? \j /'' i' ...... \,._! i /':>, .... 

''JD B a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH :-j .. ~ ~-

" 
.,,'.~,·~ i- .. 

OJ 8. Were the sizes of materials used the same as approved? ;;,,( l:;,1J:' I :... ,'•.i '~ 

9. Was the feature anchored as approved? f' •'. \, 
~-C'-

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH r '?: / ' i 

1 O. If applicable, was the approved bank or channel excavation carried out? "'"''-;.::; . \; ( , .. 
11. Were approved erosion control measures applied to disturbed areas? \f (? <: ·, '-'!;,/ C1 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH :', ,(<; 
12. If applicable, was the habitat type modification completed as approved? \(?; '; ,., -:-

- a. Habitat created: FLT, FOO, RIF, OTH !,):"') /\ 1~·« v/ 
!S 
:E 13. If applicable, was gravel added to the stream as approved? l\,\) ~-) !} 
" ::: a. Volume of gravel added to stream: (cy) -

14. Total number of pieces of Large Woody Debris used in this feature: /'/<Ji ' ! \} c.• 
a. Type: LWD I RTW I LWD with attached RTW: (#) ) I II LJ; I I I I 

..: 15. If applicable, was the bank constructed to the approved angle? \if'(' '\j !~ ,.·-" ')! :,'' J' = " a. As-built bank angle: (degrees) =:l 

= 16. Does the feature meet design, contract & permit specifications? -~/1_',d h i}, \\ 
'; .,_•:' -. 'fl"' .. : 

c a. If not, were modifications beneficial to performance? 1' ,v'•/ '-"! ... " 
'.;::: 

" 
".l'f•, ·<: = b. Is non-compliance significant enough to jeopardize performance? " ., 

s c. Are corrections needed? ""''" "< 
•' ., 

Q. 17. Would a different treatment or design have been preferable? lfY, comment. \&.,,. <. !, '"') '""~ 

.! 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ~ !:i' c ~ '•? >· i/," 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

~tc-frf'EP-=- ( .f ") " "' = ., .-s r- •>'>~ 
,1«1, ... 

s ;;:>"~ I ,. _,,,_ 

c .. 
u 

"' ·j~:. 
o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 

1013-10-02_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 10/24/2013 



IMPLEMENTATION 

Site ID: [,;,, Site Name: 
t /') 

page J. 

\ \ 1 I· 
of "'7 

Date&Time: Evaluator: ,,.,,-. 

Proiect Feature Number 4 :5~ 

Feature Type Code [::>crz.:::- (!U 1 ( 
I. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) ., Si' "'"-' ·"t_ <.I 

:s b. Width of the feature: (ft) l~ ·~·~··:,,,t•' ... 
:; c. Area of the feature installed within bankfull channel: (ft2) 

d. Length of aquatic habitat disturbed during implementation: (ft) · ... •·. )'(.~' 
.. 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 
.. 

\/ .·~ 
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? ! ·'.'" .•• .. . 
5. Was the feature placed in the approved position? I J 

~ a. Position: LBK, MDC, RBK, SPN, OTH " I• : '-P.,. l{ "" ... 
.:: 6. Was the feature oriented as approved? uf'.·, <.I 

= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH · ... 
j".ll~;} .·~ ... 

~ 
. .. 

"" 
7. Were approved materials used for the feature? . .... 

.:: 
"' 

a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH "·· r '·· ! \ ... 8. Were the sizes of materials used the same as approved? C.· \. / ·\ ""' 
. •. 

9. Was the feature anchored as approved? \·/·.· •··-' r /; 
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH ., . . ·) . . •. ' ; ,. 

l 0. If applicable, was the approved bank or channel excavation carried out? \ \ i 

1 I. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 
,.~.• 

'· 
12. If applicable, was the habitat type modification completed as approved? 

"" i" ·.; ... a. Habitat created: FLT, POO, RJF, OTH th).·~ 1··.1 ''!. 
!! 
:E 13. If applicable, was gravel added to the stream as approved? \ Vlf ~ "' :i:: a. Volume of gravel added to stream: (cy) -..,.,. 

14. Total number of pieces of Large Woody Debris used in this feature: 
. .... 

..... 
a. Type: LWD I RTW I LWD with attached RTW: (#) j I I 1,~,. I I I I 

.:.: 15. If applicable, was the bank constructed to the approved angle? • .. ·•·· < \/ ,.. . = "' a. As-built bank angle: (degrees) CQ 

= 16. Does the feature meet design, contract & permit specifications? • '1 q;' ,;_· 
·~ a. If not, were modifications beneficial to performance? .. -,/. 
"' = b. Is non-compliance significant enough to jeopardize performance? Lj~\ < ... 
8 c. Are corrections needed? ') , .. , ... 
c.. 17. Would a different treatment or design have been preferable? IfY, comment. .. ·•·· •:> .5 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail r .. ; .! r (':"·-,/:> ,-. 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

C0 c \j\ L-E=\ 
~ 

= r ' ... 
8 

i 
. f 

8 
c 
u ' i 

j t .. /H . '·~· 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 

J 
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IMPLEMENTATION 

lite ID: -t' Site Name: I page 
., 

I) 
of 

)ate&Time: \\ Evaluator: 

Project Feature Number \ 
Feature Type Code .\ L . ..!'' 

1. Was the length of channel or bank ueated the same as approved? 

"' a. Actual length of feature. (ft) ,, UJ 
.: 

,' ! I .... o. Width of the feature. (ft) ~ '::r·. 
:E c. Area of the feature installed within bankfull channel.' (jt2) 

d. Length of aquatic habitat disturbed during implememation: (ft) ·'"' . ,.; : ') 
2. Structural condition: Exel, Good, Fair. Poor, Fail 

3. Are problems with the feature visible? '\./["'';' I 
a. Types. ANC, BBB. CRF, lvMT, SHF, STR, SWA, UND, UNS, WSH, OTH c.o;;i~ 

4. Was the feature placed in the approved location along the channel? "de' "; 
5. Was the feature placed in the approved position? ..;; t ·:, 

~ a. Position. LEK. MDC, RBK SP!I~ OTH P~·~·~:. 

" 6. Was the feature oriented as approved? \j ;t) 

a. Orientation.· DNS, MUL, P RL, P RP, UPS OTH G' ~= L I ':2.. 
7. Were approved materials used for the feature? 

"' 
~ a. Materials.·CON LWD, MTL, l'ffR, OFR, REE, RTW VEG, WOO, OTH .,.~ 

as 
0 Were the sizes of materials used the same as approved? [;;;. o. 

9. Vl as the feature anchored as approved? 

a. Anchoring.· BUR, CBL. REE, STK, TIE, NON, OTH ""'-~,~ 

10. If applicable, was the approved bank or channel excavation carried out? '; •' . " I 
11. Were approved erosion control measures applied to disturbed areas? ''i" < I 

a. Types.· FAB, NTR, NTM OFR, PLN*, SEE, SLF, STM, OTH <,:··:: .·:·.-
12. If applicable, was the habitat type modification completed as approved? i .. : 

a. Habitat created: FLT, POO, RIF, OTH .f,'.'.i .• ! "'t 

..s . ·-· -~ 

"" 13. If applicable, was gravel added to the stream as approved? \_ ·( .;; 
a. Volume of gravel added to srream. (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: .::·· 
a. Type. LFVD I RTW I LFVD with attached RTW.· (#) 

15. If applicable, was the bank constructed to the approved angle? .f, .. 

"' a. As-built bank angle: (degrees) I ;:,:i 

16. Does the feature meet design, contract & permit specifications? ND I 
:§ a. If not. were modifications beneficial to performance? \IP<'.'.' 
"' ;1-.J :'.) ;:; b. Is non-compliance significant enough to jeopardize pe1formance? 

= c. Are corrections needed? )',·~ (,, ~ 
17. Would a different treatment or design have been preferable? IfY, co=ent i -.r. ·~:-

i - Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail .... "'';" b 18. 

' 
FINAL SITE LEVEL Ril...TING (feature level rollup): Excellent, Good. Fair, Poor, Fail 

I : 
! .!2 

,. ~· 

I ;:; 
I c: I 

I 
5 
u 

I o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know. A=Not Applicable. 
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IMPLEMENTATION 
Reach#: Project Title: 

Site ID: Site Name: page 

of 
Date&Time: Evaluator: 

Profect Feature Number 

Feature Type Code 

1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) .:: 
:.. b. Width of the feature. (ft) ;:: 

:;;:: c. Area of the feature installed within bankfull channel: (ft2) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types. A.NC, BBB, CRF, lviAT, SHF, STR, SWA, UND, UNS, WSH OTH 

4. Was the feature placed in the approved location along the channe1'7 

5. Was the feature placed in the approved position9 

.., a. Position. LEK, MDC, RBK, SPN, OTH 

~ 
6. Was the feature oriented as approved? 

,:; a. Orientation: DNS, MUL, P RL, P RP. UPS, OTH 
~ 

7. Were approved materials used for the feature? 
::::'. 

" 
a. Materials:CON, LWD, jvJIL, NTR, OFR REE, Rnf~ VEG, WOO, OTH 

"' 8. Were the sizes of materials used the same as approved'7 i;o. 

9. Was the feature anchored as approved? 

a. Anchoring. BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

~ 
a. Habitat created.· FLT, POO, RJF, OTH 

:.0 13. If applicable, was gravel added to the stream as approved'7 
.:: 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW (#) 

15. If applicable, was the bank constructed to the approved angle? 

" a. As-built bank angle: (degrees) c::i 

16. Does the feature meet design, contract & permit specifications? 
.g a. If not, were modifications beneficial to performance.? 
;; 

b. Is non-compliance significant enough to jeopardize pe1formance? :;:; 
8 c. Are corrections needed? 
~ 
::.. 17. Would a different treatment or design have been preferable? IfY, co=ent. = 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

"' 
<:; 
8 
g 
u 

i 
o Comment on back. Y=Yes, N=No, P=Panially, D=Don1t know, A=Not Applicable. 
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IMPLEMENTATION 
Reach#: ;5- Pro.iect Title: 11 c,A C[. 111~ i c Re .. J.:J:::.:. 
Site ID: ~ Site Name: 

\ 

page I 

Date&Time: 
I I ! 

of 
(/ Evaluator: 

Proiect Feature Number I 
Feature Type Code -:,: .. ; , 

1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) 
"' :s b. Width of the feature: (ft) ,,.. 
~ c. Area of the feature installed within bankfull channel: (ft2) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 
~ a. Position: LEK, MDC, RBK, SPN, OTH ., ... 
.E 6. Was the feature oriented as approved? 
"' ::I .... a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH §, 

7. Were approved materials used for the feature? ., 
.... 
::I a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

" ., 
8. Were the sizes of materials used the same as approved? .... 
9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

- a. Habitat created: FLT, POO, RJF, OTH 
!! 
:c 13. If applicable, was gravel added to the stream as approved? 
"' :t: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 
a. Type: LWD I RTW I LWD with attached RTW: (#) . 

.:.l 15. If applicable, was the bank constructed to the approved angle? = "' a. As-built bank angle: (degrees) CQ 

I = 16. Does the feature meet design, contract & permit specifications? 

I 
.~ a. If not, were modifications beneficial to performance? 

" = b. Is non-compliance significant enough to jeopardize performance? 
"' s c. Are corrections needed? 
"' c.. 17. Would a different treatment or design have been preferable? If Y, comment. .5 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

/\/ ;; 71 i· c. i~ ..--.., .c, :-! 
(,.G /) c:, /1 ~ f2> AIJ() f-J,:,;Usb I AJ 1'i1 I) f iU ( f-(JJ !G;J;.L (t---.irR) L7f~/J v<.::-L-

"' 
= "' s ~ 

s 
0 u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=NotApplicable. 
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IMPLEMENTATION 

Site ID: 9 Site Name: page I 
Date&Time: 

: I.,.,,. Evaluator: 
of 

_} 

Proiect Feature Number I 
Feature Type Code k.··. ih' 

1. Was the length of channel or bank treated the same as approved? 

"' a. Actual length of feature: (ft) 
<.I 

E b. Width of the feature: (ft) ., 
~ c. Area of the feature installed within bankfull channel: (ft2) 

d Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 
~ a. Position: LBK, MDC, RBK, SPN, OTH ., ... 
B 6. Was the feature oriented as approved? 
"' = a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH ... 
§, 

7. Were approved materials used for the feature? ., .. 
B 
"' 

a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH ., 
8. Were the sizes of materials used the same as approved? 

"'"' 
9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH ! 
10. If applicable, was the approved bank or channel excavation carried out? I 

\ 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

- a. Habitat created: FLT, POO, RJF, OTH 
..!! 
:E 13. If applicable, was gravel added to the stream as approved? '•vi;;'' .. 
:i:: a. Volume of gravel added to stream: (cy) ') 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW: (#) 
... 15. If applicable, was the bank constructed to the approved angle? = 
"' a. As-built bank angle: (degrees) ~ 

= 16. Does the feature meet design, contract & permit specifications? 

·= a. If not, were modifications beneficial to performance? 
3 b. Is non-compliance significant enough to jeopardize performance? = ., 
= c. Are corrections needed? ., 
"S. 17. Would a different treatment or design have been preferable? IfY, comment. .5 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

fv(t"T{vZ (7 /Z;~ t c:C..... ll' /I "S,1-1 c:: '!) 1J Iv I) rui n ... J:~ / J.J t li!l I IL' (j; A JJ1Ut:L ~ f.rrP-) 
!l 
= ., 
6 
= "'. 
0 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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Reach #: 7 Project Title:
Site ID: 1 Site Name:

Date&Time: 10/30/2012 Evaluator:

Project Feature Number 1 2 3

Feature Type Code LWD LWD LWD

56 23 16
46 59 45

2576 1357 720
36 0 0

2. Good Good Good
No No No
A A A

4. Yes Yes Yes
Yes Yes Yes
RBK RBK RBK
No Yes Yes

Vertical MUL MUL
Yes Yes Yes

LWD LWD LWD
8. Yes Yes Yes

No Yes Yes
CBL CBL CBL

10. Yes NA NA
Yes Yes Yes

SEE SEE SEE
Yes Yes Yes

Shelter Shelter Shelter
No No No
A A A

5 6
     /     / 4 /     /1 5/     /1

NA NA NA

partially Yes Yes
Yes A A
No A A
No A A

17. No No No
18. Excellent Excellent Excellent

1-6
1-8
2-9

OFFCHANNEL HABITAT  ENHANCEMENT

Vertical orientation of upright logs for all 3 features changed due to unexpected encounter of bedrock
Assorted material subject to fracture/cable pullout - concern noted
Live trees used as vertical anchors

Would a different treatment or design have been preferable? If Y, comment.

Im
pl

em
en

ta
tio

n
C

om
m

en
ts

IMPLEMENTATION
H

ab
ita

t
B

an
k

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH
Was the feature placed in the approved location along the channel?
Was the feature placed in the approved position?
a. Position: LBK, MDC, RBK, SPN, OTH

Was the feature anchored as approved?

Dry Creek Habitat Enhacement Demonstration Project

page 1        of 
1

D. Cuneo, G. Horton (SCWA), B. Coey, R. Rogers (NMFS), E. Doss, R. Watanabe (CDFW)

Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail

If applicable, was gravel added to the stream as approved?
a. Volume of gravel added to stream: (cy)
Total number of  pieces of Large Woody Debris used in this feature:
a. Type: LWD / RTW / LWD with attached RTW: (#)
If applicable, was the bank constructed to the approved angle?
a. As-built bank angle: (degrees)

Does the feature meet design, contract & permit specifications?
a. If not, were modifications beneficial to performance?
b. Is non-compliance significant enough to jeopardize performance?
c. Are corrections needed?

□ Comment on back.  Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable.

Was the length of channel or bank treated the same as approved?
a. Actual length of feature: (ft)
b. Width of the feature: (ft)
c. Area of the feature installed within bankfull channel: (ft²)

d. Length of aquatic habitat disturbed during implementation: (ft)

Structural condition: Excl, Good, Fair, Poor, Fail
Are problems with the feature visible?

a. Habitat created: FLT, POO, RIF, OTH

Was the feature oriented as approved?
a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH
Were approved materials used for the feature?
a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 
Were the sizes of materials used the same as approved?

M
et

ri
cs

Fe
at

ur
e 

(S
tr

uc
tu

re
)

Excellent

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 
If applicable, was the approved bank or channel excavation carried out?
Were approved erosion control measures applied to disturbed areas?
a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH
If applicable, was the habitat type modification completed as approved?

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail

15.

16.

9.

11.

12.

13.

14.

Quivira

1.

3.

5.

6.

7.

2013‐06‐24_DryCreek_Quivira | printed: 4/8/2015



Reach #: 7 Project Title:
Site ID: 2 Site Name:

Date&Time: 10/30/2012 Evaluator:

Project Feature Number 1 2 3

Feature Type Code

78 40 90
49 22 16

0 0 0
2. Good Good Good

No No No
A A A

4. Yes Yes Yes
Yes Yes Yes

MUL MUL MUL
No No No

OTH OTH OTH
Yes Yes Yes

LWD LWD LWD
8. Yes Yes Yes

Yes Yes Yes
CBL CBL CBL

10. Yes Yes Yes
Yes Yes Yes

FAB FAB SEE
Yes Yes Yes

Shelter Shelter Shelter
No No No
A A A

18 /     /7 4 /     /3 15/     /2
Yes Yes No

See plans See plans See plans
Yes Yes Yes
A A A
A A A
A A A

17. No No No
18. Excellent Excellent Excellent

1a
1-6
3-6

3-15
9a

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail

Were approved erosion control measures applied to disturbed areas?

C
om

m
en

ts

□ Comment on back.  Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable.

a. Type: LWD / RTW / LWD with attached RTW: (#)

B
an

k If applicable, was the bank constructed to the approved angle?
a. As-built bank angle: (degrees)

Im
pl

em
en

ta
tio

n Does the feature meet design, contract & permit specifications?
a. If not, were modifications beneficial to performance?
b. Is non-compliance significant enough to jeopardize performance?
c. Are corrections needed?
Would a different treatment or design have been preferable? If Y, comment.

Entire length of backwater (both sites combined) is 302'

Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail

H
ab

ita
t

If applicable, was the habitat type modification completed as approved?
a. Habitat created: FLT, POO, RIF, OTH
If applicable, was gravel added to the stream as approved?
a. Volume of gravel added to stream: (cy)
Total number of  pieces of Large Woody Debris used in this feature:

16.

Fe
at

ur
e 

(S
tr

uc
tu

re
)

Structural condition: Excl, Good, Fair, Poor, Fail
Are problems with the feature visible?
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH
Was the feature placed in the approved location along the channel?
Was the feature placed in the approved position?
a. Position: LBK, MDC, RBK, SPN, OTH
Was the feature oriented as approved?
a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH
Were approved materials used for the feature?
a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 
Were the sizes of materials used the same as approved?
Was the feature anchored as approved?
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 
If applicable, was the approved bank or channel excavation carried out?

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH

IMPLEMENTATION
M

et
ri

cs

Was the length of channel or bank treated the same as approved?
a. Actual length of feature: (ft)
b. Width of the feature: (ft)
c. Area of the feature installed within bankfull channel: (ft²)

d. Length of aquatic habitat disturbed during implementation: (ft)

OFFCHANNEL HABITAT  ENHANCEMENT
Dry Creek Habitat Enhacement Demonstration Project

page 1        of 
2

Quivira

D. Cuneo, G. Horton (SCWA), B. Coey, R. Rogers (NMFS), E. Doss, R. Watanabe (CDFW)

1.

Overall recommendation: prefer to see threaded rebar anchoring instead of cabling when feasible
Bank steep, slight slumping could occur
2 separated LWD structures on left bank combined with  with one larger structure
RBK LWD combined w/upstream LWD feature

3.

5.

6.

7.

9.

11.

12.

13.

14.

15.

2013‐06‐24_DryCreek_Quivira | printed: 4/8/2015



Reach #: 7 Project Title:
Site ID: 2 Site Name:

Date&Time: 10/30/2012 Evaluator:

Project Feature Number 4 5 6

Feature Type Code LWD LWD outlet/inlet

21 13 85
23 16 41

0 97
2.

4.

8.

10.

2 /     /1 1 /     /1 18/     /5

17.

18. Excellent Excellent Excellent

1a
1b
1d

*

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail

□ Comment on back.  Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable.

a. Type: LWD / RTW / LWD with attached RTW: (#)

B
an

k If applicable, was the bank constructed to the approved angle?
a. As-built bank angle: (degrees)

Im
pl

em
en

ta
tio

n Does the feature meet design, contract & permit specifications?
a. If not, were modifications beneficial to performance?
b. Is non-compliance significant enough to jeopardize performance?
c. Are corrections needed?
Would a different treatment or design have been preferable? If Y, comment.

Excellent
Entire length of backwater (both sites combined) is 302'
Average width of site = 14.4' (measured widths: 10', 11', 14', 15', 22')
Length of face of feature 6 = 97 feet therefore  used this as length of habitat disturbance
Recommend removing cable at top of bank - girdle potential for black walnut, several other locations where girdling 
could occur

OFFCHANNEL HABITAT  ENHANCEMENT

Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail

C
om

m
en

ts
H

ab
ita

t

If applicable, was the habitat type modification completed as approved?
a. Habitat created: FLT, POO, RIF, OTH
If applicable, was gravel added to the stream as approved?
a. Volume of gravel added to stream: (cy)
Total number of  pieces of Large Woody Debris used in this feature:

Were the sizes of materials used the same as approved?
Was the feature anchored as approved?
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 
If applicable, was the approved bank or channel excavation carried out?

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH

a. Position: LBK, MDC, RBK, SPN, OTH
Was the feature oriented as approved?
a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH
Were approved materials used for the feature?
a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 

Structural condition: Excl, Good, Fair, Poor, Fail
Are problems with the feature visible?
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH
Was the feature placed in the approved location along the channel?
Was the feature placed in the approved position?

IMPLEMENTATION
M

et
ri

cs

Was the length of channel or bank treated the same as approved?
a. Actual length of feature: (ft)
b. Width of the feature: (ft)
c. Area of the feature installed within bankfull channel: (ft²)

d. Length of aquatic habitat disturbed during implementation: (ft)

Dry Creek Habitat Enhacement Demonstration Project

page 2        of 
2

Quivira

D. Cuneo, G. Horton (SCWA), B. Coey, R. Rogers (NMFS), E. Doss, R. Watanabe (CDFW)

Were approved erosion control measures applied to disturbed areas?

Fe
at

ur
e 

(S
tr

uc
tu
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)

1.

3.

5.

6.

7.

9.

16.

11.

12.

13.

14.

15.
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Reach #: 7 Project Title:
Site ID: 3 Site Name:

Date&Time: 10/30/2012 Evaluator:

Project Feature Number 1 2

Feature Type Code willow wall willow wall

Was the length of channel or bank treated the same as approved?
a. Actual length of feature: (ft) 89 41
b. Length of bank stabilized by the feature: (ft) 66 41
c. Area of the feature installed within bankfull channel: (ft²) 660 451
d. Length of aquatic habitat disturbed during implementation: (ft) 23 0
If applicable, was gravel added to the stream as approved? NA NA
a. Volume of gravel added to stream: (cy)

3. Was bioengineering used at this feature? If Y, use RT also. Yes Yes
4. Is feature a grade control boulder weir? If Y, use FB instead. No No

5. Structural condition: Excl, Good, Fair, Poor, Fail Excl Excl
Are problems with the feature visible? Yes No
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH A

7. Was the feature placed in the approved location along the channel? NA NA
Was the feature placed in the approved position? NA NA
a. Position: LBK, MDC, RBK, SPN, OTH LBK RBK
Was the feature oriented as approved? NA NA
a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH PRL PRL
Were approved materials used for the feature? No No
a. Materials: CON, LWD, MTL, NTR, OFR, RTW, VEG, WOO, ROC, OTH willow willow

11. Were the sizes of materials used the same as approved? NA NA
Was the feature anchored as approved? NA NA
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH OTH OTH

13. Number of pieces of large wood debris used in this feature: (#) 0 0
14. If applicable, was the approved bank or channel excavation carried out? NA NA

Was the channel recontoured as approved?
a. Was the channel reconstructed in a new location?
b. Length of channel recontoured: (ft)
Were streambanks reconstructed as approved?
a. Were the banks reconstructed in a new location?
b. Length of bank reconstructed (note if length includes both banks): (ft)
Was the bank constructed or recontoured to the approved angle?
a. Average as-built bank angle: (degrees)
Were approved erosion control measures applied to disturbed areas?

a. Type: FAB, NTM, PLN*, ROC, SEE, SLF, STM, OTH

Does the feature meet design, contract & permit specifications?
a. If not, were modifications beneficial to performance?
b. Is non-compliance significant enough to jeopardize performance?
c. Are corrections needed?

20. Would a different treatment or design have been preferable? If Y, comment. Yes, see 6 No
21. Good Excellent

1-6
1-7
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CHANNEL RECONSTRUCTION & BANK STABILIZATION

page 1       
of 1

Dry Creek Habitat Enhacement Demonstration Project
Quivira

D. Cuneo, G. Horton (SCWA), B. Coey, R. Rogers (NMFS), E. Doss, R. Watanabe (CDFW)

Good-Excellent
Recommend extending willow wall face of bank along main channel of Dry Creek

18.

19.

Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail

10.

12.

15.

16.

17.

1.

2.

6.

8.

9.

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail

Added feature

□ Comment on back.  Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable.
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INSTREAM HABITAT ENHANCEMENT IMPLEMENTATION 
Reach#: 7 Project Title: Dry Creek Habitat Enhacement Demonstration Project 

Site ID: l Site Name: Van Alyea 

Date&Time: Evaluator: l w/\~ 
Proiect Feature Number j 2 :3 

Feature Type Code LLVO LwfJ Lw() 
I. Was the length of channel or bank treated the same as approved? 

·~ 
a. Actual length of feature: (ft) .> .J so s-v 

" 
c. Width of the feature: (ft) J.,) .l-S 2.-< 

:; b. Area of the feature installed within bankji1// channel: (ft') 12..{l} It.SD fl-.} LI 

d. Length of aquatic habitat disturbed during implementation: (ft) so Sv _s-o 
2. Structural condition: Exel, Good, Fair, Poor, Fail ~cc..I ~ltd e"'c.J 
3. Are problems with the feature visible? YI..:> JllO 11.:> 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 1110 'l1..;> j<".S 
5. Was the feature placed in the approved position? '1Q '> Je.$ -r~J 

~ a. Position: LBK, MDC. RBK, SPN, OTH L.i3 -,~ L6J<... Lfi Ji. ... 
= 6. Was the feature oriented as approved? ""\(.J '1es 'JC$ " 2 a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 'fl/... L (Jt-, L p{{ L 
~ 

7. Were approved materials used for the feature? '11!5 <-t<> "1<'._5 " E a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH Lvf\ LwD L.v/) 
" " 8 . Were the sizes of materials used the same as approved? ';'J~j ... '"'\-'!.(. ..,e_s 

9. Was the feature anchored as approved? '1e5 -""K ( .....,<! r 
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH CAL Ct)L.. C!.l 

10. If applicable, was the approved bank or channel excavation carried out? • 1/ir- ,y/A- /V/A 
II. Were approved erosion control measures applied to disturbed areas? t',/~ l'i/n Aihl 

a. Types: FAB, NTR, NTM. OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? ~'ltl:;I#. ~ tr5 Aifl;t;7-

" 
a. Habitat created: FLT, POO, RIF, OTH ~hL ~l,,,L .s4L 

:Q 13 . If applicable, was gravel added to the stream as approved? /V//t M11 IV/If 
= a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: .....s _ _j -J 'JV 
a. Type: LWD I RTW I LWD with attached RTW· (#) L'-"'D l...W() Lvn f-

""' 15. If applicable, was the bank constructed to the approved angle? ,,,Y/A ;v/1:1 ;v/d- t. = .. . 
CQ a. As-built bank angle: (degrees) 

~ 

= 16. Does the feature meet design, contract & permit specifications? 1'!0 J1r;, JtJ 
0 a. If not, were modifications beneficial to performance? ·::: 

7 .s b. Is non-compliance significant enough to jeopardize performance? M ,,,, 0 Y1v = " 5 c. Are corrections needed? no ,n., Y1 0 () I " c. 17. Would a different treatment or design have been preferable? IfY, comment. t\I) /"lo 111 .,J .§ 
CM/ £,<<..l t."';i:d "" 18. Feature Implementation Rating: Exel, Good, Fair, Poor, Fail fJ 

FINAL SITE LEVEL RATING (feature level rollup): Exel, Good, Fair, Poor, Fail 

4.1 ~ fl"I.>~ 1!,~ Pvfa>~x: . l-...0 G-evt N' CA-YP•'J ·kf!~r> ~ .e.-;ri:S,71~ v-t3.z.. ~ 
~ .1. 

~ . ' - ~ tel'J"" ' '- ' ' 
. 

' "\. 

16 .. l;t, 3 P=l ""'~~--r Li.-ll'.) few~ p/.U •7'1'5 •s lio~ I /"').I ro,../ ?iJr ~d-. S°'nv<-"""'1'e 

fVl,, _,tfµ..). f'O o-<rO ;·J .. 1\,_,_r~ fO ex.~,..~ r-.yi~ ~'-~T""l(p"'"' 
:l 
= " 5 
5 
0 
u 

a Comment on back. Y=Yes, N=No, P=Partially, D=Don't Jmow, A=Not Applicable. 



Reach#: 
Site ID: 

Date&Time: 

E 
:a 
" :c 

c 
Q 

·.c 
" = " 5 
" Q. .s 

'~!t IMPLEMENTATION 

2 

Pro.iect Title: Dry Creek Ffabit1t Enhacement Demonstration Proj.ect 

Site Name: Yao Alyea 

Evaluator: Ct..Jlll .£.9 

Project Feature Number 

I . Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel: (ft ') 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LBK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 

IO. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAB, NTR, NTM. OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RIF, OTH 

13 . If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW: (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. Jfnot, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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fOJJ;<J~t!J·tfi.Bl\ll\·· , .. , ·w·~ "'-···· ¥1'~J~l';i;.;';1'J.:l):J_j:;": '"""' IMPLEMENTATION 
Reach#: 7 Proiect Title: Dry Creek Habitat Enhacement Demonstration Project 

Site ID: 2 Site Name: Van Alyea page l 

L>.../111.~o 
of 1 

Da te&Time: Evaluator: 

Proiect Feature Number 4 5 6 

Feature Type Code LL.)() I uf\ 1 w() 
L Was the length of channel or bank treated the same as approved? .::vs "Jes ~<S 

~ a. Actual length of feature: (ft) '2..S 
"' 

i.;- ~') 
·5 b. Width of the feature: (ft) h0 bo 170 
" :E c. Area of the feature installed within bankfull channel: (ft') ; s o.J /)OJ I 'SV J 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail ex.d ec'-1 eKc../ 
3. Are problems with the feature visible? i/O VJ tJ yt:; 

a. Types.· ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? vie~ '1~S '1~} 

5. Was the feature placed in the approved position? \< 1> Ji0Mb 1 j(') 'Z-i<t; 

'E a. Position: LEK, MDC, RBK, SPN, OTH ~f{v !UK K8;(. 
.E 6. Was the feature oriented as approved? '1<"..S -ie<; ':1('$ 
"' 2 a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH (/('!:, V~5 vf>S 
~ 

7. Were approved materials used for the feature? ~e5. :-1'-'S ~e.s " ... 
.E a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH I !.../(} l..,i.../l} LW/l 
" " 8. Were the sizes of materials used the same as approved? "le<. .,( s '-1eS ~ 

9. Was the feature anchored as approved? ..,e,...; '1t..S 1.1e .s 
a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 1..-rJ.l,l ~r/c~I &..,r/d.t 

10. If applicable, was the approved bank or channel excavation carried out? ..v/J1 .11.J/A NIR 
11 Were approved erosion control measures applied to disturbed areas? '-"\<"'~ -::i <".S ...Je5 

a. Types: FAE, NTR, N TM, OFR, PLN*, SEE, SLF, STM, OTH .s~e see .s ~!.".. 

12. If applicable, was the habitat type modification completed as approved? ,rV/11 111/A !'vi~ 

!! 
a. Habitat created: FLT, POO, RIF, OTH 

:;; 13. If applicable, was gravel added to the stream as approved? /11/il. NIA- Mlfl. 
"' :c a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 7 -, - 1 
a. Type: LWD I RTW I LWD with attached RTW (#) Liv() Lv fJ LL./ fl 

-;; 15. If applicable, was the bank constructed to the approved angle? ;v/11 N//1 tv!~ 
" a. As-built bank angle: (degrees) C!l 

16. Does the feature meet design, contract & permit specifications? _"'le> '"I<'~ '11 $ 
= 

MIA- !'I/A /'II/A. :3 a. If not, were modifications beneficial to performance? 
!! b. Is non-compliance significant enough to jeopardize performance? !VIA- Al/It N/IJ. = " illD e c. Are corrections needed? t!Q - ;1..? 
" c. 17 . Would a different treatment or design have been preferable? IfY, comment. "'i) l'tv ,I')\) .§ 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail eicc.-1 t111c.. I €6c.I 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

l'i. -1 ,) l ;l\.?.:n-i.,,,,J. t.v/ /°j +- b loy,. tor £c,u.A ~"l"V~ . 
.i!l 
= 'i ¢- b p'r<lb,,,_ b/7 b---rrer Sv~j b-e_ C-0/IS;~ p~ .:;,/!- v~""lf6~ ~~-ie> " p~ -.,a e 
e = u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 



~"'~·· EF~.'i·.~~· [i.~· ·~•·i·i• ·•·!.:ei:~·h'!'· ·~°"m·~~.·'"'m1., !m1A.~l\i1Cj]~·1·•·.!!i~fl,c;~.,,,~ .. ~1·""'"'~"··!l"':l:··.i1'~1 -~·""~·:·,,c:~!l-·~1 ."'1iiliioiii ........ _IMP __ L_E_ME_N_T_A.....-T_IO_N---I 
Reach #: 7 Pro.iect Title: Dry Creek Habitat Enhacement Demonstration Project 

Site ID: 2 Site Name: Van Alyea page l 
ofl 

Date&Time: 

~ 

" ... 
e 
e 
0 
u 

Evaluator: Li..-/V\ w 
Project Feature Number 

J. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel: (fi2) 

d. length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA , UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LBK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 

IO. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RIF, OTH 

13 . If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW: (#) 

15. If applicable, was the bank constructed to the approved angle? 

a. As-built bank angle: (degrees) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

7 

L"-"fl 
1'10 

0 
0 

17. Would a different treatment or design have been preferable? IfY, comment. no 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RA TING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

~ -, t.V~s ,,,,......._;'n-J J._,.r,\rtJ cv,..,sr-r..u: .. r1'9." be_cPA./Se. ,ks'J">.-1/p,_,-w/'\ of2 -rt--e:. UJO 
1-/v.JIJ. ~.~ c;,:r~/) /o~\st../\ v-o-1/.. i..~ /'e.7-...... l(lJ re...,,,.::w,'J 
i)(~))~ n\f€_ ~e__> ~'} we-f't. A-/~ (JrOv1V.f"1._,? -rf..,_L 5~.:__ 
f'-v>"l<-..h~ {_~ ...,_,.:r<'l.-\ ~""""' rln.~ f "9f..:;:1SJ f-e.,,._ ~-

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 



M1F~gn·troB~ll,\Dim\N~ft~ " 
IMPLEMENTATION 

Reach#: 7 Proiect Title: Dry Creek Habitat Fnhacement Demonstration Project 

Site ID: 3 Site Name: Van Alyea page l 

cr.../V\~O 
of l 

Date&Time: Evaluator: 

Proiect Feature Number l 2 , 
Feature Type Code I I .IV) Lw/J ui1n 

I. Was the length of channel or bank treated the same as approved? '1eS vi.es ~e'~ 

~ 
a. Actual length of feature: (ft) l-<" ~c;- ~o 
b. Width of the feature: (ft) bO bJ SD ., 

:E c. Area of the feature installed within bankfull channel: (ft') !)OJ / \O.J J..9JJ 
d Length of aquatic habitat disturbed during implementation: (ft) 0 c? 0 

2. Structural condition: Exel, Good, Fair, Poor, Fail e~c.! 1J!';c_\ e~i 

3. Are problems with the feature visible? Vl.) flu no 
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? ~E'S. ':V5 j <5 

5. Was the feature placed in the approved position? ':1e~ vie 5 '-'t~S 

"" a. Position: LBK, MDC, RBK, SPN, OTH A~K .. ~/1.,,,1 ~ ~ 
B 6. Was the feature oriented as approved? ~es '"ill "'\e..s. 
= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH ~s iJ (l.S fjtJ~ .!::: 
~ 7. Were approved materials used for the feature? VJQS '1<-.5> "!ti ., .. 
.E a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH L.J...,ID t..t..11\ Le.Jr. 
" " 8. Were the sizes of materials used the same as approved? :-1"'> ::.1(.~ '-'\€..S r.. 

9. Was the feature anchored as approved? i.-ie.s :je> l-\es 
a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH n....r/cbL -bvr/ll.1- .!..,,r/c.i.L 

10. If applicable, was the approved bank or channel excavation carried out? n/A .11//;t.. !:Je..s 
IL Were approved erosion control measures applied to disturbed areas? ';2_.5 ::-re> '\e5 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH FAbf>e.._ f71-/V51!rF p-~elL 
12. If applicable, was the habitat type modification completed as approved? NA\ d!A '-'\,-<?..S 

.e a. Habitat created: FLT, POO, RJF, OTH Poo 
:.:; 13. If applicable, was gravel added to the stream as approved? !Y//t Jl//11- /V/4 
" :i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: '7 ( ID 
a. Type: LWD I RTW I LWD with attached RTW: (#) Lw{) LV/) LwD 

""' 15. If applicable, was the bank constructed to the approved angle? tV fir !l(J/.J '1es = " a. As-built bank angle: (degrees) stt. fl ...... CQ 

16. Does the feature meet design, contract & permit specifications? It'.'\ .-ie~ ~e'.S 
= NIA /1//Jtl ·~ a. If not, were modifications beneficial to performance? /VIA 
" b. Is non-compliance significant enough to jeopardize performance? IV/A 111/A JI/Ill-c 
" e c. Are corrections needed? illv y'J.:; 1'10 ., 
Q. 

17 . Would a different treatment or design have been preferable? IfY, comment. 110 ;1a 11'7 .s 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ~d f'Ac. ( e.<d 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

1'-l. l, 'L i f'.:7 :,;w,._ J.. w-/ /<?j 1- {;, /~~ k ~"-512. .fe.:,..'T'~S (,ff,nJ..(J/.,._ ,...,_ L.w()') 
:I 1!.l - ;. 2 fQ !Y-;-w,.) i.v/~ t- 1t /O(j.5.. foe- bC<.<,{.~h/~ LWJJ = ., 
e 
E 
0 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 



~-~~~l{!.Ti.lJ'"' .... -~ ~'""'""""''Eci. .~ 

B '"'-""" IMPLEMENTATION ,, 

Reach#: 7 Pro.iect Title: Dry Creek Habitat Enhacement Demonstration Project 

Site ID: 3 Site Name: Van Alyea page l 

C . ..-1 ii\ e.:o 
of l 

Date&Time: Evaluator: 

Proiect Feature Number 4 5 6 

Feature Type Code LWf\ LWO UV!) 
I. Was the length of channel or bank treated the same as approved? "'e~ "\O '1€.S 

"' a. Actual length of feature: (fl) 
'"' 

'>0 2.- ') ~Cl 
·;:: 

b. Width of the feature: (fl) so /,,o bU "t 
~ c. Area of the feature installed within bankfull channel: (fl') "l-S'OJ IS-0-:J /'60i) 

d. Length of aquatic habitat disturbed during implementation: (fl) 0 0 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail '<Xd e'i(c..I e~c..1 
3. Are problems with the feature visible? VI.:> r"!J no 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? <-\_6 ':1t:" ..s 1e> 
5. Was the feature placed in the approved position? '-\e.S '10 '1ej 

"F a. Position: LEK, MDC, RBK, SPN, OTH OT!I\ o"(l,-., ft'llk 
.: 6. Was the feature oriented as approved? 'je_s "\e .s '1e> '"' i: a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH (l,v~ ~U/~ uP5 g_ 

7. Were approved materials used for the feature? ~e.s '::'.1e.S '.:le.> " .. 
.: a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH L-WO LwO LwO 
" " 8. Were the sizes of materials used the same as approved? ""\e..> :::'.\~ .s ~e.s r.. 

9. Was the feature anchored as approved? "1e.5 "'le.5 'ieS 
a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH bvd·1r1. &vc-/c .. lj i c.6L 

10. If applicable, was the approved bank or channel excavation carried out? "\e..S ...,,,. ( ~<5 

11. Were approved erosion control measures applied to disturbed areas? ':"\e.-'> ;;ec; Jtlk 
a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH FMYsif see ,V//J 

12. If applicable, was the habitat type modification completed as approved? :ie..> '.:'\eJ. ."tes 
!! 

a. Habitat created: FLT, POO, RJF, OTH {JO'J PVJ Po:J 
:E 13 . If applicable, was gravel added to the stream as approved? .!Vlll- .N/!l IV//} 
" :i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: ID . , 5 
a. Type: LWD I RTW I LWD with attached RTW: (#) Liv() L.IJh l..W/'J 

..:< 15 . If applicable, was the bank constructed to the approved angle? '1e5 ~.e5 :-\~!> = 
" a. As-built bank angle: (degrees) see.fi-> t;&NaAJ ~.41.UJ ~ ~ 

16. Does the feature meet design, contract & permit specifications? "\e~ .:le~ ~c" .s = 
N/fl. rv/1+ ~ a. If not, were modifications beneficial to performance? IV/11-

!! b. Is non-compliance significant enough to jeopardize performance? ;V//t ,,ti~ rv/11 = 
" 11J e c. Are corrections needed? YID r1v " Q. 

17. Would a different treatment or design have been preferable? If Y, comment. i'l i) (lo YI J .§ 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ex-c..1 t'l(d 'l~<-1 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

OVl'f"/ o{ ~.!.t,.,."-"""'~ (J•'fk ~c.~ /oc-r.J c.tl ~~'t I .:7<A;-77\:J..,, • 
!l , ... , '. ,~lV'I'< s-~ I 1--:.;w/ro.:>,.._,,.~; + :6 /""'.'..).> ~ = " E f'i : ru.~ 6 : 3 l:;j w-/ (l.:Qlt,,jt..J \- ~ io~ s E 
0 

/ 1L (-~~ <../. ~ 'L f'..:J.> ,.,,_n,J /;>JS f- ~ O;_p .(:...f' 6~(L...,.,..t-er" u l.. vv.0 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 



' -· - ~-J:i.'HiBDU'iE. ·-·; '~~'?"i,:;;;i'~'"; :~~ 
,.,;.-. '' IMPLEMENTATION ~ 

Reach#: 7 Project Title: Dry Creek Habitat Enhacement Demonstration Project 

Site ID: 3 Site Name: Van Alyea page l 

Date&Time: Evaluator: c_,Jl\f..,:) 
of 1 

Proiect Feature Number 7 8 9 
Feature Type Code /i,,/() LW'O Ll-J {) 

I Was the length of channel or bank treated the same as approved? 4e~ ..... es \f'.> 

] a. Actual length of feature: (ft) t;1) '.30 !)v 
b. Width of the feature: (ft) S'J bu ~(.} .. 

:::; c. Area of the feature installed within banlifull channel: (ft') L'>IJJ r'XDO 2-C'JJ 
d Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 

2. Structural condition: Exel, Good, Fair, Poor, Fail fZK..d ~c..I ~c.I 
3. Are problems with the feature visible? Y'I() YIO Ylv 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? :te.S \e~ '1-t <. 
5. Was the feature placed in the approved position? '10 V\e.S Vtt'_> 

<;' a. Position: LBK, MDC, RBK, SPN, OTH R.61( Mf\ c_. LRl.I /1 fr f'. .. "'' .E 6. Was the feature oriented as approved? ':'.!"'> "1eS '1t.S ... 
= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH PRL UT>~ Ml .. 
§, 

7 . Were approved materials used for the feature? ~ .'1"=5 "le.> .. .. 
.E a. Materials:CON, LWD, MI'L, NTR, OFR, REB, RTW, VEG, WOO, OTH t 1./0 Li...10 LWJ) " .. 
~ 8. Were the sizes of materials used the same as approved? '11?S ... es '-1 t c,. 

9. Was the feature anchored as approved? ~.J '1ec, '-16 
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH k/e.bt.. ~ r¥ct.I b.;~/d .. I 

10. If applicable, was the approved bank or channel excavation carried out? "j,.P_s ~~(, t1e'-
11 Were approved erosion control measures applied to disturbed areas? MIA rltt ;,,/JIJ. 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH M'lf rvh !VIII 
12. If applicable, was the habitat type modification completed as approved? '\€'5 :1e.s '1e.> 

.s a. Habitat created: FLT, POO, RIF, OTH PoiJ ,0:');) 1-bo 
:.:; 13. If applicable, was gravel added to the stream as approved? NIA ,y/,4 ,,,/A 
" :i:: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: /() £ Iv 
a. Type: LWD I RTW I LWD with attached RTW: (#) L"v'fJ LL./.D L""'J) 

-"' 15. If applicable, was the bank constructed to the approved angle? '1t'.5 -ie_> -~> c 

" a. As-built bank angle: (degrees) 5~ .PIAN>.~ ~pl""> <e<. p/1.w, = 
16. Does the feature meet design, contract & permit specifications? l.je.> 'je,> '1 ~.s c 

l'?i4 AJ/i ~ a. If not, were modifications beneficial to performance? ,,v/.4 .. 
IV& tV/ft = b. Is non-compliance significant enough to jeopardize performance? Niil .. 

e c. Are corrections needed? y'};) Ao (I.) .. 
c. 

17 . Would a different treatment or design have been preferable? IfY, comment t1i) V!O yi;) 
.§ 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ~ ('/!/ t'..\c..1 ~&:../ 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

I~ : rei,..1Vf'{. 7 j 2- <;\;;f::rrw.,,_J I oj s +- rg lo~J. w b~.((,4/lrl(.-( Lw!J 
tl 

IL\ ·, ~nAe '6 ) 3. /oj w/ f-o~n.-v,,,J:, f° 'L /oj s , c .. 
e 
e 
0 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 



'DEF~1'JfiBJTAT . ENH!N£Elftd~2·~ · •·~ :cg,;;;:,;~.'",-'·'=g,, . IMPLEMENTATION 
Reach#: 7 Project Title: Dry Creek Habitat Enhacement Demonstration Project 

Site ID: 3 Site Name: Van Alyea page l 

C0"-~o 
of 1 

Date&Time: Evaluator: 

Protect Feature Number lO ll 12 

Feature Type Code 1 r A\ Lwf\ L'-'Jn 
I. Was the length of channel or bank treated the same as approved? "\<''::> 1e.S :ie> 

~ a. Actual length of feature: (ft) 3;J $"'0 1--'7 .... 
·5 b. Width of the feature: (ft) bn '.)!/ bu . " ::; c. Area of the feature installed within bankfull channel: (ft') 1'60 i) iS'J.J f')O) 

d. Length of aquatic habitat disturbed during implementation: (ft) () 0 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail ~l(d &"1:7.!.P €l<'c...{ 
3. Are problems with the feature visible? 11,) 

~ 

¥")o '-fes 
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH OIH 

4. Was the feature placed in the approved location along the channel? Y> _'1('S . 'je.> 

5. Was the feature placed in the approved position? "!eS :1es '1 l.> 
'F a. Position: LEK, MDC, RBK, SPN, OTH 

""" i 
Jla,.i...-

"'' 
Lrlu L >a 

~ 6. Was the feature oriented as approved? "le:> ''WS ~..!..S .... 
::: 

t}f) PAL ~Ui:> ... a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH g_ 
7. Were approved materials used for the feature? ':'1'3- '.-'\fj '1<::'..1 " ... 

~ a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH l_.,,...J{) L..t.vfl Lwf) 
" " ""' 8. Were the sizes of materials used the same as approved? Y\C.S :-Jl,.!> '1~> 

9. Was the feature anchored as approved? "!e:S ':1C5 "'l~S 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 1 c-bL bvr/c.b 1 hA/d>I 
10. If applicable, was the approved bank or channel excavation carried out? '1e.s '3"' .s, ~> 
IL Were approved erosion control measures applied to disturbed areas? NIA NJ{\ ,v//} 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 111/A- IV(/t ;v/A 
12. If applicable, was the habitat type modification completed as approved? '-t.e<; '1e> '1-l <, 

1! 
a. Habitat created: FLT, POO, RIF, OTH ho Pv.J (.J;?;) 

;Q 13. If applicable, was gravel added to the stream as approved? 11.J//1- r•.tlh /ll/11 
" :i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: < JD "'7 a. Type: LWD I RTW I LWD with attached RTW: (#) l-1../0 L.w() Lwf) 
... 15 . If applicable, was the bank constructed to the approved angle? .11~.> '-'\e> "Jes = 
" a. As-built bank angle: (degrees) ~p/ .... > seef'l..~> ~fins = 

16. Does the feature meet design, contract & permit specifications? '-!E'S '1<'> ~es = 
-~ a. If not, were modifications beneficial to performance? #/if Nl!I- /1//fr 
!l b. Is non-compliance significant enough to jeopardize performance? ,tY/11 ;V/f} A'#l-= 
" e c. Are corrections needed? n) "10 /f,} 
" Q, 

17. Would a different treatment or design have been preferable? IfY, comment. /l i) V"\J >1~ e 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail -eu-l "170) ~ e 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

11.(-k'e~ 10 -) :S 1-:.>_js.....,)N?~r-t..v«-/> t- i/~s 
!l 

3, -..Q-=..~1l j P""-rn'-1 lo>.!> C"i-- o""'e. i~ •"' Sl'YVc..~ - "':('1<!.A.f> 1.;. ~V'< 4:,a,.., ~~ '""' 
l.c-/f! . = 

" e ~ c..::,,,-,s~bl"\ ~?"'''r,,...,-..r"; ,¥1,\r...'Wt._/ /vs~ "'f-,,...,,00)-#'lv~ J1:.,..,....~1~ IV -&IY'-'~~ e 
0 u . 117 ~ ~ (./~e. ~r fi'l.I) ('9,"'-T . 

1~t - ~~'<- 11 ', ~n:;>t>Tvvi-l ""' ~ .!-- i?: Jo&ic. -t-o. b.t-<..1.Lt.-./6'r-€,- L.L-Vn 
o Comment on bii'ck Y=Yes, N=No, F-:Partially, D=Don't know, A=Not Applicable. 



OFFCHANNEL HABI'tAT ENHANCEMENT~ /;,} :i, ~:,;;_,.-,:;,-, "M'<~:;~ 
, . ., 

" 
::.'\. ·;.., ,..,..,, ...... 

IMPLEMENTATION ~ " ' ., 
Reach#: 7 Pro_ject Title: Dry Creek .Habitat Enhacement Demonstration Project 

Site ID: 3 Site Name: Van Alyea page l 

c..J/\e..? 
of l 

Date&Time: Evaluator: 

Project Feature Number l3 l4 l 5 

Feature Type Code LwO L.wO LWfl 
I. Was the length of channel or bank treated the same as approved? ~P;, '1l5 .'.:r'..S 

] a. Actual length of feature: (Ji) :,;) <)O S-J 
b. Width of the feature : (Ji) t;ILO ':>D S' t) 

" ~ c. Area of the feature installed within bankfull channel: (ji2) /0),) ?.. <;(}) -;.SOJ 
d. Length of aquatic habitat disturbed during implementation: (Ji) 0 f) t/ 

2. Structural condition: Exel, Good, Fair, Poor, Fail ~tc<-1 eKc..I E'A-c._I 

3. Are problems with the feature visible? Vl /) Y/.;J ;i iJ 
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? '1e;, ':\e~ '1~> 

5. Was the feature placed in the approved position? 4..- l '-1~ < "'\ e s 
~ a. Position: LEK, MDC, RBK. SPN, OTH ~(\C. 1.-Ri<' ·~!!<-/ iQ'ill< .. 
= 6. Was the feature oriented as approved? ' '-"e_;, ".\es '1.<"S <J 
= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH f>~L .. 1 JP) fJIZL ~ 

7. Were approved materials used for the feature? '.'\P.,S ~e> '."te> .. .. 
LwlJ = a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH Ll-Jf\ LwfJ 

" .. 
8. Were the sizes of materials used the same as approved? '1e> '1es. ""' "1 t S 
9. Was the feature anchored as approved? ~e7 '1e..s "1e ~ 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH r l..L b..;c-IL-1:.L bvrhl 
10. If applicable, was the approved bank or channel excavation carried out? '1;>3> ~.J ~es. 
11. Were approved erosion control measures applied to disturbed areas? NA ///}ti ;v/I.) 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH rl//1- IV/fr .N/,4 
12. If applicable, was the habitat type modification completed as approved? ~e_;, :ie~ '-tl'C, 

f 
a. Habitat created: FLT, POO, RIF, OTH () ::> ;) PtJ'V (JQ,) 

:.:; 13. If applicable, was gravel added to the stream as approved? ;vh 11//A /I/IA .. 
:i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 5 to /I) 
a. Type: LWD I RTW I LWD with attached RTW: (#) Le.,.;!\ Ll..lf) Ltvf) 

"" 15. If applicable, was the bank constructed to the approved angle? ':'.'le.s V)/"<, '.1t' c. c 
" a. As-built bank angle: (degrees) ~ ... pio.vt5 ~-f,PI<. see. ('/,,, ~ Q:l 

16. Does the feature meet design, contract & permit specifications? .'1<?~ :\i'.'> ~e.s c 
-~ a. If not, were modifications beneficial to performance? ,N/~ /){ 111- ,,,,Jt:J 
" IV/A- rlJ- ;y/t:i = b. Is non-compliance significant enough to jeopardize performance? .. 
e c. Are corrections needed? YlO /Iv viv .S! 

.§' 17. Would a different treatment or design have been preferable? IfY, comment. I/;) r-('.? v1J 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail el(c..I €.xd exc.1 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

:l 

ll( , ~n.A"-(_s-- 3 ).::>J.S ...,; f-.a..;>~.JJ .,\-- 2...1.;J\1_5 
c .. e 
e 
0 u 

o Comment on back. Y=Yes, N=No, P=Parrially, D=Don't know, A=Not Applicable. 



INSTREAM HABIT AT ENHANCEMENT IMPLEMENTATION 
Reach#: 7 Project Title: Dry Creek Habitat Enirncement Demonstration Project 

Site ID: 3 Site Name: Van Alyea 

Date&Time: Evaluator: I 
Proiect Feature Number 16 

Feature Type Code LW() 
1. Was the length of channel or bank treated the same as approved? ~.s 

~ a. Actual length of feature: (ft) Sv 
·B c. Width of the feature: (ft) t./~ 
" :; b. Area of the feature installed within ban/ifull channel: (ft') l:L.S"U 

d. Length of aquatic habitat disturbed during implementation: (ft) J.5() 
2. Structural condition: Exel, Good, Fair, Poor, Fail e11c I 
3. Are problems with the feature visible? Yl.J 

a. Types: ANC, BBB, CRF, MAT. SHF, STR. SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? _jt.J 

5. Was the feature placed in the approved position? ':1-t'S 
-;;- a. Position: LBK, MDC, RBK, SPN, OTH f/._~K. 
i 6. Was the feature oriented as approved? "\€5 <.> 

E a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH f'R.l/ UPS 0. 
7. Were approved materials used for the feature? '.j~..S. ~ 

B a. Materials:CON, LWD, MTL, N TR, OFR, REE, RTW, VEG, WOO, OTH Lw" " " 8. Were the sizes of materials used the same as approved? ~e..> "' 
9. Was the feature anchored as approved? '1..(> 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH ty1/L,bl 

10. If applicable, was the approved bank or channel excavation carried out? -::'\<"~ 
11. Were approved erosion control measures applied to disturbed areas? :Je.) 

a. Types: FAE, NTR, NTM. OFR, PLN*, SEE, SLF, STM, OTH .5/i?.e./ H1F, 
12. If applicable, was the habitat type modification completed as approved? '"'\t'S 

B a. Habitat created: FLT. POO, RIF, OTH PDJ 
:.0 13. If applicable, was gravel added to the stream as approved? .111/J). 
" i:c a. Volume of gravel added to stream: (cy) tV/A-

14. Total number of pieces of Large Woody Debris used in this feature : 30 
a. Type: LWD I RTW I LWD with attached RTW: (#) Lt,J fl 

-" 15 . If applicable, was the bank constructed to the approved angle? -'1~5 c 
" a. As-built bank angle: (degrees) lf«- /1/4.., \ = 
c 16. Does the feature meet design, contract & permit specifications? '::! <'".$ 
.:: a. If not, were modifications beneficial to performance? /l//fl ... 
= b. Is non-compliance significant enough to jeopardize performance? /Y/f1 
" 5 c. Are corrections needed? Ylo 
" Q. 

17 . Would a different treatment or design have been preferable? IfY, comment. 111) .s 
18. Feature Implementation Rating: Exel, Good, Fair, Poor, Fail <!~cf 

FINAL SITE LEVEL RATING (feature level rollup): Exel, Good, Fair, Poor, Fail 

l_, c,t /' lb . /.e..-i.;<h r'v..cJv~S c:.:>vJ)e.r <.:J (- f"',..J i.vwi( c;<(J. J 1-e~ 
) 

/L/ - f&._~ it,. 
1 <? has ,,./ra~.JJ. t- l.L.. loa s 

!l 
c 
" 5 
5 
0 
u 

o Comment on back. Y=Yes, N=No, P=PaniaJJy, O=Don't know, A=NotApplicable. 



Date&Time: 

.!l 
;:; 
E 
E 
0 
u 

Evaluator: ~e..J 

Project Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Length of bank stabilized by the feature: (ft) 

c. Area ofthefeaiure installed within bankfull channel: {ft2
) 

d Length of aquatic habitat disturbed during implementation: (ft) 

2. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

3. Was bioengineering used at this feature? IfY, use RT also. 

4. Is feature a grade control boulder weir? IfY, use FB instead. 

5. Structural condition: Ex.cl, Good, Fair, Poor, Fail 

6. Aie problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR., SW A, UND, UNS, WSH, OTH 

7. Was the feature placed in the approved location along the channel? 

8. Was the feature placed in the approved position? 

a. Position. LBK, MDC, RBK, SPN, OTH 

9. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

10. Were approved materials used for the feature? 

a. Materials.· CON, LWD, MIL, NTR., OFR., RTW, VEG, WOO, ROC, OTH 

11. Were the sizes of materials used the same as approved? 

12. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 

13. Number of pieces oflarge wood debris used in this feature : (#) 

14. If applicable, was the approved bank or channel excavation carried out? 

15. Was the channel recontoured as approved? 
a. Was the channel reconstructed in a new location? 

b. Length of channel recontoured: (ft) 
16. Were streambanlcs reconstructed as approved? 

a. Were the banks reconstructed in a new location? _ 

b. Length of bank reconstructed (note if length includes both banks).· (ft) 

17. Was the bank constructed or recontoured i:o the approved angle? 

a. Average as-built bank angle: (degrees) 

18. Were approved erosion control measures applied to disturbed areas? 

a. Type .· F AB, NTM, P LN*, ROC, SEE, SLF, STM, OTH 

19. Does the feature meet design, contract & permit specifications? 

a If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

20. Would a different treatment or design have been preferable? IfY, co=ent. 

21. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

·. IMPLEMENTATION' 

Pl 
T€r/FUC) 

/l.)c) 

'1f 5 

V7 a 

.,Ja 

page 
of 

7 - Pc...~ I ', v•°'J'""'"-( Ple!>,1 "" h..J !.U.~ '"'- ........ :JJk ~., vV"'~ ro 6..e ' - .::_ J cf.. rfl.0c::- rf:J } tkre,.,..,,,~ 
1

1 
{JN'ar v ~'fv•n &.J.- C,,0.---<;Tf'-"' '-/\~ 'f'D ,.,,,.,,JI~ ~~'""' m i"'(..Lk b"""'k. ~~ b;/,._~n '()""' WPJ'f( 
~~ls~"'V'\ ~rO ~~ ~~~.-rt. , 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don~ !mow, A=NotApplicable. 
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I 

lNSl'REAM HABITAT'' ENHANCEMENT . "'"" I IMPLEMENTATION 
Reach#: 7 Project Title: Dry Creek Habitat Enhacement Demonstration Project 
Site ID: 1 · site Name: Maschcrini page 1 

bate&Time: Evaluator: I h ofl 

Proiect Feature Number ( 1 J 2 

Feature Type Code '---" R!:P 
I. Was the length of channel or bank treated the same as approved? '1e.<,. _':}e~ 

·~ 
a. Actual length of feature: (ft) ll .'J 

-;; c. Width of the feature: (ft) /.,() 
::; b. Area of the feature installed within banlefi1ll channel: (ft') /., 'iOlJ 

d. Length of aquatic habitat disturbed during implementation: (ft) 2.D:> 
2. Structural condition: Exel, Good, Fair, Poor, Fail '<'..Xe_\ 

3. Are problems with the feature visible? y'\ \) 

a. Types: ANC. BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 'j,e!::> 
5. Was the feature placed in the approved position? '""e.> .... a. Position: LEK, MDC. RBK, SPN, OTH I .:-,p;V ... 

.E! 6. Was the feature oriented as approved? I '-le!:> " E a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH I '7lh .~ 
~ 7. Were approved materials used for the feature? I ~e-5 

.E! a. Materia/s:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH I Atff<. IDFU 
" rZ 8. Were the sizes of materials used the same as approved? -i<?,S 

9. Was the feature anchored as approved? A/ift 
a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? "\e..S 
11. Were approved erosion control measures applied to disturbed areas? I I JV/fl 

a. Types: FAE, NTR, NTM. OFR, PLN*, SEE, SLF, STM. OTH I I 
12. If applicable, was the habitat type modification completed as approved? I I ""le, 

" 
a. Habitat created: FLT, POO, RIF, OTH I .Q~C' 

:;; 13. If applicable, was gravel added to the stream as approved? j~ 
~ a. Volume of gravel added to stream: (cy) I '!::.. 8'D 

14. Total number of pieces of Large Woody Debris used in this feature: I D 
a. Type: LWD I RTW I LWD with attached RTW: (#) 

_,, 
15. If applicable, was the bank constructed to the approved angle? N)fr c 

" a. As-built bank angle: (degrees) = j 

c 16. Does the feature meet design, contract & permit specifications? I :-v·.s 
.5 a. If not, were modifications beneficial to performance? ;v//} 
!: 

b. Is non-compliance significant enough to jeopardize performance? I I !I/At c e c. Are corrections needed? I ill.:J " c. 17 . Would a different treatment or design have been preferable? IfY, comment. I 11 i) ..!! 
18. Feature Implementation Rating: Exel, Good, Fair, Poor, Fail I e.(Lj 

FINAL SITE LEVEL RATING (feature level rollup): Exel, Good, Fair, Poor, Fail 

ll 
c 
" E 
E 
0 
u 

o Conunent on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 



INSTREAM HABITAT ENHANCEMENT IMPLEMENTATION 
Reach#: l Project Title: 0!'"'., ~-ed.. 1/-r,..l.~r £,,..l. AA A -~T /k...- - - ·- _._......, ?~r 
Site ID: I Site Name: Rl~ I - (5 D..,,/. Jiu- A , /_ v ~Kl ~le page 

Cu11e.c:.? 
of 

Date&Time: Evaluator: 

Project Feature Number F\ ,:; 2. -

Feature Type Code R"CC R~-1,P 
1. Was the length of channel or bank treated the same as approved? ~e.$ '-\~<,. 

"' a. Actual length of feature: (ft) /IS l 'iD "-' 
:E b. Width of the feature: (ft) ... . bO b:::> 
::; c. Area of the feature installed within bankfull channel: (ft') 

_, 
!.., (f() 0 g'fo:> 

d. Length of aquatic habitat disturbed during implementation: (ft) ilS- I '-1 u 
2. Structural condition: Exel, Good, Fair, Poor, Fail e.xc...I €tcc..{ 
3. Are problems with the feature visible? l'Jo VlO 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? .L¥.>...,.' '16-f3 
5. Was the feature placed in the approved position? ':;'.\~..) ~~ - a. Position: LBK, MDC, RBK, SPN, OTH .s,PJJ .S.pA) ... .. 

.E 6. Was the feature oriented as approved? .'1<' .> 1e~ "-' = a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH Uf'J,/1111<. Orff .. 
~ ... 7. Were approved materials used for the feature? 1e~ ~e5 .. 

RDZU'c~D 13.ol .E a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH .. ... 
8. Were the sizes of materials used the same as approved? '"'\. <'.} ~es '-
9. Was the feature anchored as approved? ':1e...> ::1e5 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH ont OTtf 
10. If applicable, was the approved bank or channel excavation carried out? ~.e~ 11--'/A 
11. Were approved erosion control measures applied to disturbed areas? "\€.> "\t'_j 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 5.€/f 5&-£/t7rff 
12. If applicable, was the habitat type modification completed as approved? ~e_s ~.tVo - a. Habitat created: FLT, POO, RIF, OTH ~F oTIJ .5 

:E 13. If applicable, was gravel added to the stream as approved? Al/A"- "l. Al/A 
"' ::i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: n 0 
a. Type: LWD I RTW I LWD with attached RTW: (#) 

..:.= 15. If applicable, was the bank constructed to the approved angle? MA ,v.,& 1" 

.. 
lb~-;;~ c-;,;,:-::.- .-::-:g::..· -v:;.·g~; 

-~ 
16. Does the feature meet design, contract & permit specifications? ,"'\e_s 'je.> 

a. If not, were modifications beneficial to performance? 
.5 b. Is non-compliance significant enough to jeopardize performance? = ... 
e c. Are corrections needed? YlO VlJ ... 
i5. 17. Would a different treatment or design have been preferable? IfY, comment. rt.J i1J .s 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail €J<c,el e.l(u( 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

~ Ft - 0A;1i,..,,,,.f k 'lr1 /.!J~~J.... t'-1"1f-/e. "'ifroK_ I~ fl{er Cn-l..,~ p./o,,..,v.,5~. N,'f+-/e. 
:i fO<--.--:)~./\ i../~~ WI-Pf~ J~~ /A;>,,..':,1'(Vc%l(p"'\ h.y c:J.esl/"1 471""-~ 1P /.i,.,.....".J :"'--y.J"'-2--f3 = ... 

1<J €_,.ai:i-,...'J r"}.,p.--r '"'"" v~ "'-~ ""\ e 
e 
0 *-2...A - {{ikAL ~/rt~ CA7b e./1~f c...J5U,. u 

+3F-l .. _ bMi·'vt,.,(,C;'11c; '-";} fOr "'- rr{.f.ft.. s/r-,hz1 . .fvwl_::joV</>1s-~ - & 11i.-, evi:;il-ie~r (f/t"''v 
~ o _,,..i k ( n;. /,\...,_., ~ r ,..~ 'i3 J"'v'V - ~ ~ 1'1:7 n ~ b~.r ~ ,,._ n:./' PI r1 e 

o Comment on back. Y=Yes, N=No, ?=Partially, D=Don1t know, A~Not Applicable. 

2013· 11·25_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 12/18/2013 



Site ID: 

Date&Time: 

c 
Q 

·.;:: 

"' = "' e 
"' 0.. 
s -

Evaluator: 

Pro ·ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel: (ft2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 
5. Was the feature placed in the approved position? 

a. Position: LEK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 
a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 
a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 
9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

1 O. If applicable, was the approved bank or channel excavation carried out? 
11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 
a. Habitat created: FLT, POO, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 
a. Volume of gravel added to stream: (cy) 

14. Total nUt"'Tiber of pieces of Large V/oody Debris used in this fcatu.rc: 
a. Type: LWD I RTW I LWD with attached RTW: (#) 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

:i 
c 
"' s 
s 
Q 

u J 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 

2013-ll-25_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 12/18/2013 

IMPLEMENTATION 

0 

/I/ 

page 
of 



Date&Time: 

!J 
= " e 
e 
0 
u 

Evaluator: 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel: (ft2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LEK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

1 O. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 

a. Habitat created: FLT, POO, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW (#) 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

SITE LEVEL RA TING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

J //]O 

o Comment on back. Y=Yes, N=No, P=Part1ally, D=Don't know, A=Not Applicable. 
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OFFCHANNEL HABITAT ENHANCEMENT >\;~, ' IMPLEMENTATION 
Reach#: '7 Project Title: lJ."-t ~ H-z...blh><l t3~~~r Oe~,, ·- _, P~r 
Site ID: z_ Site Name: w(A'Hac_e_ page 

Date&Time: Evaluator: 
of 

e._..,"\~O 
Proiect Feature Number Fl P:z.... P.:5. 

Feature Type Code LWf\ u..;n LlJf\ 
1. Was the length of channel or bank treated the same as approved? Sli7'11?~ -1~(. '-"Te. s. 

., a. Actual length of feature: (ft) l-'7,.'J~ 3Q~ 32 .~ 
CJ 

:E b. Width of the feature: (ft) bJ aJ1li!J bO 1!'iJS'""" bo IJ1iI ... 
;:;; c. Area of the feature installed within bank.full channel: (ft2

) li,O~ \1.(J:J IYUo 1~0 
d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 

2. Structural condition: Exel, Good, Fair, Poor, Fail iOx,..l Px-, f el<'d 
3. Are problems with the feature visible? YI.::> i1:;. vt.) 

a. Types: ANC, BBB, CRF, MAT, SHF, STR SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? +' tlo ;10 rlc;;> 
5. Was the feature placed in the approved position? .. ~ '1e;. "fee ."1 e_c 

..... a. Position: LBK, MDC, RBK, SPN, OTH 
-

LI?. il Cti<u I~ If ... 
.2 6. Was the feature oriented as approved? '1~.s 1~-" .l~c; CJ 

E a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH [IfJ<. ul5 c)'IJ ( 
~ 

7. Were approved materials used for the feature? '1~~ IC'' ."1e < ... ... 
LL/fl L.W" 011 = a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 

-= ... 
8. Were the sizes of materials used the same as approved? "\ <..s: '"'f4l...S .""fee..~ '"' 
9. Was the feature anchored as approved? '-\e.s ."1~ ( ~<~ 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH ~JR/et!L 1!,u/J J-1'L /k)Pi:"' 
I 0. If applicable, was the approved bank or channel excavation carried out? .tvll'r IV/A- AllA 
11. Were approved erosion control measures applied to disturbed areas? lf e.s, ., ei ~e_s 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH Se~ ?ere:._ ~e<2. 
12. If applicable, was the habitat type modification completed as approved? "1~5.> '-1 ~..s. -tes 

~ a. Habitat created: FLT, POO, RIF, OTH Ort+ DTH nTJl 
:E 13. If applicable, was gravel added to the stream as approved? /l/h- JV/.A- N//.1-"' :i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 7 7 I 
a. Type: LWD I RTW I LWD with attached RTW: (#) b l 0 1 I G I C> I I {, / 0 / I 

~ 15. If applicable, was the bank constructed to the approved angle? N/} A/,I/ ///.4 
"' 

............ , _ .. • ·-· !,;,." ~ .:: : 

' - -
= 16. Does the feature meet design, contract & permit specifications? _'1es --re_s '::f .e..s 

·~ a. If not, were modifications beneficial to performance? 
"' = b. Is non-compliance significant enough to jeopardize performance? ... 
e c. Are corrections needed? rlo rlo "'10 ... 
Q.. 

17. Would a different treatment or design have been preferable? IfY, comment. fl.) ;10 Ylr.) e 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ef!£c_{ e"><c.( &c.c 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

'*-\ Fl, PL, ~F3 ~ m1"'-o• f.:J~-~r- a_)TV~.,,.,,~ ....... T.,, ~ d.v'<'·;z t:..-Onsr-tV<-'rlbri./,J de:s1jV1 
Zl e ~e~ r - L:>C-."'"r/<J../1 f, ._/bs ~Tlt..,.. !!:; -fi-._i!. A'">'\.-e a.!:> A-;pt17~' = ... 
e A- · vr-~ ~ouJ-.pL~ ~J 5N'Vq-v('e_ G-v-"'-s-- e:-..».J :""'" ~~ e 
0 lo~-n'o-r-. J...,.~J C-0"1bf'f<-J.;n'o-"\ l !=-:> b) r P.3b ~ ~~ l'-"'11~/r"'-'to u ""-> 

Fl, fL t-F3 
o Comment on back. Y=Yes, N=No, P= Partially, D=Don1t kno w, A=Not Applicable. 

2013-ll-25_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 12/18/2013 



Site ID: 

Date&Time: 

= 0 ·..:: 
"' = 

"' -;j 
s 
s 
0 
u 

Evaluator: 

Pro ·ect Feature Number 

I. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 4 

b. Length of bank stabilized by the feature: (ft) 

c. Area of the feature installed within bankfull channel: (ft 2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

3. Was bioengineering used at this feature? IfY, use RT also. 

4. Is feature a grade control boulder weir? IfY, use FB instead. 

5. Structural condition: Exel, Good, Fair, Poor, Fail 

6. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

7. Was the feature placed in the approved location along the channel? 

8. Was the feature placed in the approved position? 

a. Position: LBK, MDC, RBK, SPN, OTH 

9. Was the feature oriented as approved? 

a. Orientation: DNS, },;JUL, PRL, PRP, UPS, OTH 

10. Were approved materials used for the feature? 

a. Materials: CON, LWD, lv!TL, NTR, OFR, RTW, VEG, WOO, ROC, OTH 

11. Were the sizes of materials used the same as approved? 

12. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 

13. Number of pieces oflarge wood debris used in this feature: (#) 

14. If applicable, was the approved bank or channel excavation carried out? 

15. Was the channel recontoured as approved? 

a. Was the channel reconstructed in a new location? 

b. Length of channel recontoured: (ft) 5e/ 

b. Length of bank reconstructed (note if length includes both banks): (ft) 

17. Was the bank constructed or recontoured to the approved angle? 

a. Average as-built bank angle: (degrees) 

18. Were approved erosion control measures applied to disturbed areas? 

a. Type: F AB, NTM, P LN*, ROC, SEE, SLF, STM, OTH 

19. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

20. Would a different treatment or design have been preferable? IfY, comment. 

21. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

o Comment on back. Y~Yes, N~No, P~Partially, D~Don't know, A~NotApplicable. 

2 
) 

(YJD1 
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Site ID: 

Date&Tirne: 

!l 
:: 
"' E 
E 
0 
u 

Evaluator: C 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (fl) 

b. Width of the feature: (fl) 

c. Area of the feature installed within bankfull channel: (fl2) 

d. Length of aquatic habitat disturbed during implementation: (fl) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types: ANC, BBB, CRF, lv!AT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LEK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials:CON, LWD, lv!IL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 
a. Habitat created: FLT, POO, RJF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW (#) 

15. If applicable, was the bank constructed to the approved angle? 

16. Does the feature meet design, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A= Not Applicable. 
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OFFCHANNEL HABITAT ENHANCEMENT :'.2}'~ ·•·. .:· IMPLEMENTATION 
Reach#: I Project Title: D"-' veclL.. ff,_b)Ti...r e.,...i-,,LLJV,P.-"tlZ..-ir I k>,,,,iV7na,.. nlM rr:":iT~c\ 

Site ID: Y. Site Name: W~lN:e_ page 
of 

Date&Time: Evaluator: c._,"'1ev 
Proiect Feature Number r- l P.L ,:::: <. 

Feature Type Code L/,Jf'\ Lt...Jf\ LwfJ 
L Was the length of channel or bank treated the same as approved? V\e s ~"" ( ."'\~ ( 

"' a. Actual length of feature: (ft) y~ ~~ "?-.2> .:: 
L.f {) '.l..; 'l-) ,::: b. Width of the feature: (ft) ... 

~ c. Area of the feature installed within bankfu// channel« (ft2
) /<.{Do ~7~ sou 

d Length of aquatic habitat disturbed during implementation: (ft) i 0 0 () 

2. Structural condition: Exel, Good, Fair, Poor, Fail l<al e«:ur exec./ 
3. Are problems with the feature visible? Y1.:> y'/o 110 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 4t"~ ~t'.5 ~es 
5. Was the feature placed in the approved position? ""\ t' (,. '1f'< '::Jes 

~ a. Position: LBK, MDC, RBK, SPN, OTH flP..11 RAV fl. J. ll ... .. 
.: 6. Was the feature oriented as approved? ~e.5 ~e.s je_s 
C.I 

E a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH up_s ort+ FJTlf 
~ 7. Were approved materials used for the feature? vie_) ~es """ <:; ... .. 
= a. Materials: CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH L VA u.......-.o I _;;;_A\ ... ... 

8. Were the sizes of materials used the same as approved? ~ '"""\e<,. V\e .s '"le<.. 
9. Was the feature anchored as approved? '-\t""1.. 

-

a. Anchoring: BUR, CBL, REB, STK. TIE, NON, OTH 'BUR7c.RI BvrV~L ~~!Ott 
10. If applicable, was the approved bank or channel excavation carried out? V\f~ "\t?.> '""U'( 
11. Were approved erosion control measures applied to disturbed areas? "\€~ '"'"\. ... ~ "'ll~ 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE. SLF, STM, OTH 5Efi/PL.t>/ Sff"/AJ v 55tZ/f'W 
12. If applicable, was the habitat type modification completed as approved? "1£.> '1e.<. ...,es 

- a. Hab itat created: FLT, POO, RIF, OTH 0\ ~ ~ {-OJ '-fOO;) 
~ 

;VM NA :.c; 13. If applicable, was gravel added to the stream as approved? NA 
"' :t a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 'J,) f.J I _j 

a. Type : LWD I RTW I LWD with attached RTW: (#) ~01 8 1010 1 ~ iU1 () I 4-
..:.: 15. If applicable, was the bank constructed to the approved angle? M '1 ... 5 '"-je 

~ : ., : , .. . :+ : .• .•.• : . .•. .•• :. : : •••••• •.••• • 1 . ·-· ... •• ••••• ••• · ~ ··5•P 1~o·P- j~ : : 

= 
16. Does the feature meet design, contract & permit specifications? .'J~ _S j«'.J,, ,::' ( 

.g a. "ff not, were modifications beneficial to performance? 
~ b. Is non-compliance significant enough to jeopardize performance? ~ 
e c. Are corrections needed? n.,, .YI.:> vi.::> ... c. 17. Would a different treatment or design have been preferable? IfY, comment. /I.;> /I') I"!./ e 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail e!<c.. e. -,<c_ (7~(_ 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

t_.\-e-.~> ~5>r<Vvr-d '"" -rl-\e.. ~ . 
.!) 
= ... 
e 
e 
0 
u 

o Comment on back. Y~Yes, N~No, ?~Partially, D~Don't know, A~Not Applicable. 
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OFFCHANNEL HABITAT ENHANCEMENT " IMPLEMENTATION .; 

Reach#: ·1 Project Title: O,,-.., Cf C'..l:'.K_ ftt...l:~n .. :) e,...1.tt~....,e"'r fl e /,1"P/'1 s Tf'e;Ji)l:N'\ fr'o~e<-T 
Site ID: L..\ Site Name: 1,.J.d II~ page 

C ._.) II'\ e o 
of 

Date&Time: Evaluator: 

Proiect Feature Number 

Feature Type Code (--'{ p_I} P6 
1. Was the length of channel or bank treated the same as approved? LL../() I I .JO LtJn 

"' a. Actual length of feature : (fl) 
"' 

?-0 "2....:,) 10-

'.E b. Width of the feature : (fl) 1) 1.~ ~s-... 
::; c. Area of the feature installed within bankfull channel: (fl') s·o:> sco s-0,1 

d Length of aquatic habitat disturbed during implementation: (fl) 0 It;" 15 
2. Structural condition: Exel, Good, Fair, Poor, Fail eK~ el(c_ <2~L 
3. Are problems with the feature visible? 1'1.J 110 rl.:J 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA , UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? "'\~S ~E"_s '::'.l'-"S 
5. Was the feature placed in the approved position? ':\~_s ~E'<;. ...-Y< 

'OJ a. Position: LEK, MDC, RBK, SPN, OTH R..f...1l ~6K.. ,q__& I( ... 
.: 6. Was the feature oriented as approved? '1eS ""'\(<, .'1e <;. "' = a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH P(l(_ fltL Mt = ~ 7. Were approved materials used for the feature? '"1E'~ "1e5 '1~--. ... ... 

lLJf'\. ~/(\ Li4fl .: a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 
"' ... 

8. Were the sizes of materials used the same as approved? '1es ~.-5 ~s '-
9. Was the feature anchored as approved? V\ e.S 

- --1e <, "'-1~~ 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH h. j'7'kl.1 ~:-r):.L h,,.;(-/d, .. ; 
10. If applicable, was the approved bank or channel excavation carried out? :-1~_s "Ve -k"<.. 
11. Were approved erosion control measures applied to disturbed areas? ~~_s. .:=Je~ '""te' s 

a. Types: FAE, NTR, N TM, OFR, PLN*, SEE, SLF, STM, OTH 5f£/ALY'\ 9i/t-1"" <.~/{)J .io'\ 

12. If applicable, was the habitat type modification completed as approved? "'teS vre.s. .:,;z <, 

.s a. Habitat created: FLT, POO, RIF, OTH A:>o PiJO Pon 
:0 13. If applicable, was gravel added to the stream as approved? /'./A /1/.4- /v'/1 
"' :: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: n IJ. 1""\ 
a. Type: LWD I RTW I LWD with attached RTW: (#) /'J ! 0 / 3 /lJ / O I 3 /J/ DI _3 

-:: 15 . .Jf.applicable,. was the bank. constructed to the aooroved an gl e? "1E".S. -ie<. vie 

- -.r • . _ _,.. .....-.~j,.j,.j,. ...,t f j,. "'-'""-'"o ,_o"" ........•.. , ·· i.t;.. :. -: . 
'/ 

= 
16. Does the feature meet design, contract & permit specifications? .--i~...s ':1~.s '1ti 

~ a. if not, were modifications beneficial to performance? 
.s b. Is non-compliance significant enough to jeopardize performance? = ... 
e c. Are corrections needed? 11..::> Vlo YIO ... 
Q. 

17. Would a different treatment or design have been preferable? IfY, comment. '10 >'ID I"\~ e 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail e·t::L el<<- elCc 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

~ 

= ... 
e 
e 
Q 

u 

o Comment on back. Y~Yes, N~No, P~Partially, D~Don't know, A~Not Applicable. 
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OFFCHANNEL HABITAT ENHANCEMENT -· IMPLEMENTATION 
Reach#: "'7 Project Title: ~ )~ ~Cl(. /;hl,'}rc:I /:;-'\~- - --...- /~,,..,,~,,, - _J_,,_ f'Jrorr~~r 
Site ID: y Site Name: l./ µJ/l,, ,. <. page 

CvV'\eo 
of 

Date&Time: Evaluator: 

Project Feature Number Fl F~ FCf 
Feature Type Code LWr\ L..Cvf\ /WI\ 

I. Was the length of channel or bank treated the same as approved? "1<S ..., ... c '"1e1.. 
"' a. Actual length of feature: (ft) ·3r- ;-o '.l-S .. 
f b. Width of the feature : (ft) 4c; /5 '-I;) ... 
::; c. Area of the feature installed within bankfull channel: (ft2) 1<;75" '75.J t u.:>u 

d. Length of aquatic habitat disturbed during implementation: (ft) i> tro 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail e.t:<- ell'<.. e.1<c 
3. Are problems with the feature visible? 11.:::> !'IC> V'\O 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? '1e_) '1e~ .:1~~ 
5. Was the feature placed in the approved position? "'le~ '-1e<. '-ice:. 

<;- a. Position: LBK, MDC, RBK, SPN, OTH r<..AIL K1l.t. KBi ... 
.: 6. Was the feature oriented as approved? Vl./?C.. -'"'es ::'\e.i .. 
= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH tJP~ p r\.l PRL ... 
~ 7. Were approved materials used for the feature? 1.1\e.> ...,.; e.> tit"5 ... ... 
.: a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH i ~(\ LWf\ 1_:t.1r.. 
"' ... 

8. Were the sizes of materials used the same as approved? ""' """e <, '-'\ ec., ~~ 

9. Was the feature anchored as approved? V\E?(. VI t'C.. vre~ 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH .b.J<fcLL ~ ..... 'r-/ct.1 b:A-/c)..I 
10. If applicable, was the approved bank or channel excavation carried out? "\('~ v{e~ viec 
11. Were approved erosion control measures applied to disturbed areas? ':\t'<; .....,e~ .:::JR c;. 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH $e_e fnl N Srz'lf '()\..iJ 5J?<!_/flL1t, 
12. If applicable, was the habitat type modification completed as approved? ~e< V: ~$. ""e-. - a. Habitat created: FLT, POO, RIF, OTH .Po::> /JIJO fJoJ 

~ 
/V,4 11/lf !v'A-:.c; 13. If applicable, was gravel added to the stream as approved? 

"' a: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature : -, 7 ; 
a. Type: LWD I RTW I LWD with attached RTW: (#) 6 10 1 I 4 1 0 1 ~ y I 0 1 ' ~ 1 __ Tf applicable, was the bank constructed to the approved angle? ~e'\ '""\e~ ::'.)!"'~ ., 

;::;; ~--~~angi£,;. ~~g1·~~ - ' ' 

= 
16. Does the feature meet design, contract & permit specifications? ~(. q{j '--U I, 

0 a. If not, were modifications beneficial to performance? 
- - _. 

..._) -.:: 
~ b. Is non-compliance significant enough to jeopardize performance? = ... 
= c. Are corrections needed? l'\O r'\O {\O ... 
Q. 17. Would a different treatment or design have been preferable? IfY, co=ent. Ylo l/\iJ (\i) = 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail e€.L e "- c... ef.l 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

"' 
= ... 
= = 0 
u 

o Comment on back. Y=Yes, N=No, ?=Partially, D=Oon't know, A= Not Applicable. 
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OFFCHANNEL HABITAT ENHANCEMENT c IMPLEMENTATION 
Reach#: I Project Title: ()AA Cre.Lf,(_ JiJ..L. -~n.:r l:r11h.ctrl<..~~..,r I ~"""ih'I"· .. "" :nbv7 fh::7.J-ec__ T 

Site ID: 4 Site Name: iJ ,';r-J II &AC.. e page 

Date&Time: Evaluator: C vne.:; 
of 

Pro;ect Feature Number FID f-11 FIL 
Feature Type Code LL/(\ Lwo Lw.JJ 

1. Was the length of channel or bank treated the same as approved? '\e_s. '1~> ':")t!~ 

"' a. Actual length of feature : (ft) 2.S 5"0 2- s 
"' :E b. Width of the feature : (ft) 4D IS ..., ;:) .. ::; c. Area of the feature installed within bankfull channel: (ft') {0.JJ <zz;:z::;j 7_i; I O.:JQ 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 D 
2. Structural condition: Exel, Good, Fair, Poor, Fail e~c e.~c. ~L 
3. Are problems with the feature visible? llD //?D /!() 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? '"'\es '-1 e., "le< 
5. Was the feature placed in the approved position? Ye.~ c.. ~1"1( .,,,e <. 

" a. Position: LBK, MDC, RBK, SPN, OTH l<'..Rll ie'R-11 f<Kk' .... 
.E! 6. Was the feature oriented as approved? '1e75 '"'\e c .'1es "' = a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH PIJ.1 PRL PR.t -= ~ 

7. Were approved materials used for the feature? 4e_s ~> ...,~~ .. .... 
LLill L.'-tv!J ~wl\ .E! a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 

'" .. 
8. Were the sizes of materials used the same as approved? '-1e~ -1D ves 1-. 

9. Was the feature anchored as approved? ~<. CieJ ~ii .<. 
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH .b,.;t-J,l..L bv"f Jd.1 h .~ 'r-/cl.1 

10. If applicable, was the approved bank or channel excavation carried out? "1es v e> '"1 t"'~ 
11. Were approved erosion control measures applied to disturbed areas? ~) 0 ~{ '-l ~ <. 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH c.iV'IJLAJ <Ri!- /{',l_J L~ '/~),_A) 
12. If applicable, was the habitat type modification completed as approved? c.A2 (.. vii ·~ '"'4?<;. 

- a. Habitat created: FLT, POO, RIF, OTH PvO '(JJv y. !zJO .:: 
/VII A/A- /VII-;Q 13. If applicable, was gravel added to the stream as approved? 

'" :c a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: s I 5 
a. Type: LWD I RTW I LWD with attached RTW: (#) "<I t> I l ~ 1 01 3 Y 10 1 I 

~ 15. If applicable, was the bank constructed to the approved angle? --ie~ VJC2.S '"'1"'J ... ' ~ 
.._, 

= 
16. Does the feature meet design, contract & permit specifications? '1-:s "'It'> V\l. <, 

:§ a. If not, were modifications beneficial to performance? - ..J '-.j 

'" = b. Is non-compliance significant enough to jeopardize performance? .. 
s c. Are corrections needed? V\O V\o VlD .. 
Q. 

17. Would a different treatment or design have been preferable? IfY, comment. Y\IJ V'\O v\ :.J s 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ex:c_ ex:c.... e...F....c_ 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

!) 

= .. 
s 
s 
0 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don1t know, A=Not Applicable. 
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Reach#: 
Site ID: 

Date&Time: 

Project Title: l ln... r K!.eJ/ /h, t, ~ T {::,,,fl\-· 
Site Name: W~ //Q....C,~ 

Evaluator: LA/t/\,W 

Pro;ect Feature Number 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (ft) 

b. Width of the feature: (ft) 

c. Area of the feature installed within bankfull channel: (ft 2
) 

d. Length of aquatic habitat disturbed during implementation: (ft) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

Feature Type Code 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LBK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials.·CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAB, NTR, NTM. OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 
a. Habitat created: FLT, POO, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW: (#) 

15. If applicable, was the bank constructed to the approved angle? 

1¥.Does the feature meetaesign, contract & permit specifications? 

a. If not, were modifications beneficial to performance? 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

!l 
= .. 
E 
E 
0 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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INSTREAM HABITAT ENHANCEMENT - IMPLEMENTATION 
Reach#: -, Project Title: S~c ~et<... crz,...6 1~ E/i~tt_.,~~T lJe"YJ-:.r15~~ l('OJ4T 
Site ID: s Site Name: w~ t/c.....c,'{ page 

Date&Time: Evaluator: C-v.l'le. J 
of 

Project Feature Number Fl 
Feature Type Code Rrt-

1. Was the length of channel or bank treated the same as approved? '-\f~ 

"' a. Actual length of feature: (ft) l<Jv "' E b. Width of the feature: (ft) <""~ .,.. 
~ c. Area of the feature installed within bankfull channel: (ft2) SSOJ 

d. Length of aquatic habitat disturbed during implementation: (ft) '.l-Dv 
2. Structural condition: Exel, Good, Fair, Poor, Fail e~c 

3. Are problems with the feature visible? VI O 
a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? ":"\!~ 
5. Was the feature placed in the approved position? ,'1€.S 

~ a. Position: LBK, MDC, RBK, SPN, OTH S.P/IJ .,.. .. 
.El 6. Was the feature oriented as approved? "\ {.) 
"' = a. Orientation: DNS, MUL. PRL. PRP. UPS, OTH f\J:.11/PS .. 
0, 

7. Were approved materials used for the feature? VIC). .,.. 

E a. Materials:CON, LWD, MTL, NTR, OFR. REB, RTW, VEG, WOO, OTH R.Or¥...1Cob .. .,.. 
8. Were the sizes of materials used the same as approved? v.e '::, "" 
9. Was the feature anchored as approved? v'\(~ 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH ll\ll 
l 0. If applicable, was the approved bank or channel excavation carried out? ';Jt? \. 
11. Were approved erosion control measures applied to disturbed areas? -:"'l.> 

a. Types: FAB, NTR. NTM, OFR. PLN*. SEE. SLF, STM, OTH 5'Ce/fLN 
12. If applicable, was the habitat type modification completed as approved? "\t" <.. 

- a. Habitatcreated: FLT, POD, RIF, OTH f\SF .s 
/Vfa :c 13. If applicable, was gravel added to the stream as approved? .. 

::c a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 0 
a. Type: LWD I RTW I LWD with attached RTW: (#) 

..:.:: 15. If applicable, was the bank constructed to the approved angle? N'I\ = 
,. 

.g 
16. Does the feature meet design, contract & permit specifications? ':'.e ':> 

a. If not, were modifications beneficial to performance? 
.s b. Is non-compliance significant enough to jeopardize performance? ;:; 
e c. Are corrections needed? .,.. 
Q. 

17. Would a different treatment or design have been preferable? IfY, comment. V'\.J e - 18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail €1(C.. 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

!l 
= .. e 
e 
0 
u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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~Ji\.", ~--· .. ·.· ~B~~~~§~:;rt:~~~~;'~ "· ~~~..-.:·:~ 
-'.'..~~~-~ t<Y'"~ IMPLEMENTATION 

Reach#: ( Project Title: ~"-' ~ !~b;·n,.fJ E"'IA~vrit!nJ IY?..,.-io,,,~ f'royec.. r 
Site ID: I Site Name: .J Fc~ . .rf'vv.J page 

Date&Time: Evaluator: WAe O 
of 

Project Feature Number P- \ f 2.. P:<.. 
Feature Type Code LwO LL.IQ Lw() 

1. Was the length of channel or bank treated the same as approved? "Y.S "\t"~ .'"'\'l...S. 
"' a. Actual length of feature: (ft) 35'" 3~ ~(" <.J 

E b. Width of the feature: (ft) '-(~ 'i <; 60 ., 
~ c. Area of the feature installed within bankfull channel: (ft') /)7<; i\71\ 1-10.J 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 o- CJ 
2. Structural condition: Exel, Good, Fair, Poor, Fail Pier ( €}le..( e~d 
3. Are problems with the feature visible? '10 v'IJ 11"\J 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? '1~S vie<. "\"'..) 
5. Was the featqre placed in the approved position? ~1-AJ){St) ~e.s :-¥'..S .., a. Position: LEK, MDC, RBK, SPN, OTH -

L~1l LB1<. .... L()Jt .. 
.2 6. Was the feature oriented as approved? YI.? fl) ':'\.e~ ~e.s <.J 

= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH Pf'..l Uf!:> t../ (J t, .... 
~ 7. Were·approved materials used for the feature? ··te.s ~("> '1€~ ., 
.... 
.2 a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH Ll:JfJ LJ-,/1) l.LN'{) 
"' ., 

8. Were the sizes of materials used the same as approved? ""' \e.5. ':le ..s Ylv{i) 
9. Was the feature anchored as approved? ~e> _'1f5 ~.s 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH b,...r/£.1::,L b_.r/c..J,L ~r!c..bL 
10. If applicable, was the approved bank or channel excavation carried out? ':"€'~ '::\~> ~~ 
11. Were approved erosion control measures applied to disturbed areas? '.:\~S ':'.}l.S '.\<!S 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH FAAJ.sE:e/tli rJ Ftrti Jr ,.-;r,}f'j J Ffr(},/51Jr;/ f. ~ 
12. If applicable, was the habitat type modification completed as approved? ~_\ :-{«:.) '.Jl' .> 

!l 
a. Habitat created: FLT, POO, RJF, OTH DIH OT{./ OT!-/ 

:0 13. If applicable, was gravel added to the stream as approved? !VA AIA- NA 
"' :i: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: -, I I'°!:> 
a. Type: LWD I RTW I LWD with attached RTW: (#) /., I OI I t I O I l 11 ID I 2. 

~ 15. If applicable, was the bank constructed to the approved angle? ~e~ ff!'~ .."JC"'.S 
--

~ -
= 

16. Does the feature meet design, contract & permit specifications? '1f'). 1<i'5 ':\~ .s. 
~ a. If not, were modifications beneficial to performance? -
~ b. Is non-compliance significant enough to jeopardize performance? ~ 
E c. Are corrections needed? 11"1J A;i ti.? ., 
Q. 

17. Would a different treatment or design have been preferable? IfY, comment. JI'\) j/\J tl J E .... 
18. Feature Implementation Rating: &cellent, Good, Fair, Poor, Fail e"< I e(c..1 ~'\(q 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

Yfl -~vo.ir//Nlh wov..f S"r<V<-~ IN'A..> &Jde-'lrr.J &... p/.rff~r d..Jrecri0/'\ fU-~ ~.JYI eny;~/S 
.i!l re !iHI. r eJ. ..,,-('•) CAl~j frv t:;r111./\, . = ., t0f1 - .S"NV~ w;..; c-pf.c0'. - d..o..../ol J ,'v\_ :s11-(_ pe;r Jes11.,,... o.,.,7 .hl.u ree:; ...... ~.,/~rJa.ri a 
a 
0 dv-1'1v-j ()-f?l'\S,,}(Vv1"\IP-F\- T--FIUtA~) s ;z..L "TV h/!>~ tp-re,,,-,. n'#,.. ( ffo-v- p~t!u , u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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oo~i:Ei\~aMENFill'~:t<~ i;;;;"J-- ~:;t:.,,-~,i~~~.,~~:,,;~-01 
:...-- ·· · ff~ .. •• • ·.·,__. · • : ,..,....: . . "'· . ··-· ;..; ........ ~ · ·~-· -!·.,:,,,,~a20r-_,:o:--~"i-,:;_ - - ... ~'~: - .-~:!i#~;.::o:- .. ,;. IMPLEMENTATION 
Reach#: -, Project Title: Dr..,. ~<fl fl-,. b'\ r;. r jl _,,, .,, -~--~r I le ~<MS70LN2 /'\ r(1.7J<c:.. T 
Site ID: I Site Name: J FAl?.l<-ov-V page 

e ... ,,.,,.e,o 
of 

Date&T ime: Evaluator: 

Proiect Feature Number F-Y F~ t:-h 
Feature Type Code L-LJ(J LwO Lv() 

1. Was the length of channel or bank treated the same as approved? ~t'_). ~.es '\t"S 

"' a. Actual length of feature: (ft) 3S- ~s- 5:5' <J 

E b. Width of the feature: (ft) hO Lt~ '-( 0 ... 
~ c. Area of the feature installed within bank:fall channel: (Jt2) 1.JO.J /')(\ /D..JO 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 
2. Structural condition: &cl, Good, Fair, Poor, Fail f\O.>..( €l'\d e&.1 
3. Are problems with the feature visible? ""ec.,(J Y1.J ,,, ,') 

a. Types.· ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH H-YD-
4. Was the feature placed in the approved location along the channel? -~e_s ':'\" > 1-1.~s 
5. Was the feature placed in the approved position? c...ies ':'.'J<C'5 "-'\~5 

" a. Position: LBK, MDC, RBK, SPN, OTH L&~ Lf,K t-\31.Z. .... 

= 6. Was the feature oriented as approved? "'\e'.S ~C'j '"'\e., <J 

= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH up~ V(J':, NZi -= ~ 7. Were approved materials used for the feature? '1ec '1R.> '"\e.) ... .... 
L'Zvn _ L,t.../n = a. Materials:CON, LWD, MTL, NTR, OFR, REB, RTW. VEG, WOO, OTH LwO 

"' 'JJ ... 
8. Were the sizes of materials used the same as approved? YID (7 ... J '-1,e~ .~~f!O ~ 

9. Was the feature anchored as approved? '.1~ ..> 'It' c, '-'\,e<:. 
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH bv-r/d ... L.- ~kbL ~(kl-J 

1 O. lf applicable, was the approved bank or channel excavation carried out? ~~> \E',S. :\(~ 
11. Were approved erosion control measures applied to disturbed areas? '\<i'S '.:'Its "\et;, 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH I Hf-R ltz.~/pJ.,, V Fltr!l!S/A t1 FM:,/<P.eJ )/.. 
12. lf applicable, was the habitat type modification completed as approved? ·~I.'<, ~e;, ~ 

s a. Habitat created: FLT, POO, RJF, OTH Dr"IJ- o-r/./ r?TU 
:c 13. lf applicable, was gravel added to the stream as approved? !VA JVA !VA 
"' ::i:: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: Cf .., .) 

a. Type: LWD I RTW I LWD with attached RTW. (#) "6 10 1 I b 10 1 I 'i / 0 1 \ 

-a 15. lf applicable, was the bank constructed to the approved angle? It"<, \e .5 '1e c, 
-n n n -n -

' - ~ 

= 
16. Does the feature meet design, contract & permit specifications? '.::1"5 ':"'\.!-> ~s 

~ a. If not, were modifications beneficial to performance? 
"' = b. Is non-compliance significant enough to jeopardize performance? ... 
E c. Are corrections needed? ... f\') y'1.J V\ <) 

Q.. 17. Would a different treatment or design have been preferable? IfY, co=ent. V'J r'I-.? 1"'0 E - 18. Feature Implementation Rating: F.xcellent, Good, Fair, Poor, Fail ~.7>-l ~<...( ex~\ 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

& 01.-1.i.c.~liLt-A er..?~':or-&'""" cv{V'<l'T oAb-v ~n'AI_/;, "''«<.-dr ~~ ~b-rvfe'.._ _ 
~ ft{ - ~~ fi l...L W-A;:> ( ... :,cp· ~M J_,,...."J C-6'r.s 'f'(V&'f\ /"'\ ~ "/ Y' ~Y'11 • VJ l?t- j 7IJ ,\A..t-ef"f I = ... 
E ~bv(i'IA/ f!o--v f AJ'h5,_ - , -E cf) 0 F(;, __ D'"'J'"""( ~£~?""' !>h:?~ ..f(.:>v.U..p/....,."'. L(.,.JO STYVL-'J"'Vfe. A s/1e 0dle..<.-nb" Uvf) 1v.sn.J/e-J 1 s."'-.f-r u 

i""- SL-1--/'-; ~ ...... ;,., cH{/2-?~'1 &ri'e-"' Tl" ti""-'\ c7 ~ <.-VO<> .i ~ r >/,,jJe. fY' (J.C.-£.,-v?~.,, 7'_ P 1 ~vi 
0 , 

o Comment on back. Y~Yes, N~No, P=Partia!Jy, D=Don't know, A~Not Applicable. 

2013-11-25_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 12/18/2013 



OEF~NEL~lUT.;:Jifil:ANUEl\'1ENi'J~i"', "ii''.,.V:'.'....~ :: 0 

- -... ~·~~~~~Jl'i:E~:~·-~- _,.. ~-'-~~ . - -- - --- -----:~ .:t. ,,--.....,~- -=-~ -___...:= _- ~~~.i::'<; ---~~'----- -~--~<;' --- ----!""',..,' IMPLEMENTATION 
Reach#: ( Pro_ject Title: /Jfl... CreQ.{c J+,~/,,'lv-,,..- }:.~ ,ri{,r,,,_,,.,,,., e,,,,,~--.-i- I P'-?'1<Ni...,~ _ -r1.JJ~ /v (l.:7Tec_ r 
Site ID: I Site Name: P..°6- r /'O ....,,/ page 

C~eJ 
of 

Date&Time: Evaluator: 

Project Feature Number {:::./ F8 7-q 
Feature Type Code Lw{) Lwn Lt..10 

1. Was the length of channel or bank treated the same as approved? ~e..s t.-'\e<,. .'.'"le\, 

"' a. Actual length of feature: (ft) '.L) '1...C Lf () ... :s b. Width of the feature: (ft) '-{ 0 L{~ 7o "' ~ c. Area of the feature installed within bankfull channel: (ft2
) /.:JvJ /\IS- ?-'600 

d. Length of aquatic habitat disturbed during implementation: (ft) u u 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail e\C <-( C'~c..I t:'¥c...~ 

3. Are problems with the feature visible? VIO 110 Y\.J 
a. Types. ANC, BBB,_ CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? <-\E'S 1e_s ':'V'..S 
5. Was the feattJ_re placed in the approved position? _"\t=> s '-'\e..s '.:1"" > ,., a. Position: LEK, MDC, RBK, SPN, OTH L.R1l LBll. l61<. .... 

.E 6. Was the feature oriented as approved? '"IE:? s. '.::\e.) ~t".> ... 
= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH ?f< { UP.s UfJ9DAh .... 
~ 7. Were approved materials used for the feature? :'\es "le_> ~"'..J "' .... 

1..-v0 .E a. Materials: CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH L'V'IJ Lv-'0 
"' "' 8. Were the sizes of materials used the same as approved? 1P(1) ""\I?> :i<..J ""' 9. Was the feature anchored as approved? '1t'C. "VS '."\'? > 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH b....,r/ck M-kbL h.,I[ /e-bl 
10. If applicable, was the approved bank or channel excavation carried out? '-\~ <, :--\~<., ~I?~ 

11. Were approved erosion control measures applied to disturbed areas? ")~ ':JC? _s v']<>..> 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH r:=Mf st.e/ fV. PAAf!:etffeui/ t?TH 
12. If applicable, was the habitat type modification completed as approved? :l~..S. '.'\<"'~ :\e~ 

- a. Habitat created: FLT, POO, RIF, OTH oT-fl rJl/1 p:;a 
!l 

!Vii ;vA :E 13. If applicable, was gravel added to the stream as approved? NA 
"' = a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: ~ I 2.b 
a. Type: LWD I RTW I LWD with attached RTW: (#) L( I Of I /.., ! (JI ) 'J...Q 0 / b 

""' 15. If applicable, was the bank constructed to the approved angle? .~ e_> tl\e_> :'\~~ 5 - -. " 
' ' 

... . . ----- ···-· -· - -· -- - - · ' --- ..,.. --··. 

= 
16. Does the feature meet design, contract & permit specifications? ~.) '1-Z~ 'It.$ 

~ a. If not, were modifications beneficial to performance? 
!l b. Is non-compliance significant enough to jeopardize performance? ~ 
E c. Are corrections needed? (IQ I\ .) r'IO 
"' c. 17. Would a different treatment or design have been preferable? IfY, co=ent. yij ill.? no E ...... 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail k>~c.-( J2.,l( i.. l elCc.. l 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

([, fl-.s~ ~.s. Ft?, .SfC(YC Lw!'.) c p .... ~ J"~r""-nl?/\ 5 ~b6,-i iv rJ f'.'o r f 0v1jJ/..,_,.__, LWI'.) _ 
2J 
~ 
E 
E 
0 
u 

o Comment on back. Y~Yes, N~No, P~Partially, D~Don't know, A~Not Applicable. 

2013-11-25_DryCreek_Monitoring_(hecklists_MASTER.xlsx I Printed: 12/18/2013 



0FF~l£'~!IY~~:.;,~~~~;~~t····~""~" 
~- - .. - . .--=_,.,... ~ -- . - -,·, - -··· -···· - ··' - - ·,"· ·;a~:,~: f.'r'k~~Jf£. 7 IMPLElVIENTATION 
Reach#: I Project Title: l) rvi C r-e e. K_ ~b1' J1-1 r J-/1 fl,,,.,~_.,,,...,; I.it' .,,,.,o_,, ~ ~ l>M l 11:n<<-r 
Site ID: I Site Name: '..J fr c:,_(Y'O """ page 

~~.;} 
of 

Date&Time: Evaluator: 

Project Feature Number F-IU 1211 f-17 
Feature Type Code L1-.1() Lt.Ji) lwfl 

1. Was the length of channel or bank treated the same as approved? V\t?.S, ~~ '.:10 

"' a. Actual length of feature: (ft) ~ s- LS ".l-S 
:E b. Width of the feature: (ft) '-() '-f6 YS ... 
~ c. Area of the feature installed within bankfull channel: (jt2) /r:::;7<:. I\ 1) 111-S 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 

2. Structural condition: Exel, Good, Fair, Poor, Fail eKL.\ 'l'.1Kc{ exc.L 
3. Are problems with the feature visible? YIO (10 Ylv 

a. Types. ANC, BBB, CRF, MAT, SHF, STR, SWA, rJND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along.the channel? :j f~ :'J'-"'5 '.1e .s 
5. Was the feamre placed in the approved position? ~e.s '1~...S '4t<. ,., a. Position: LBK, MDC, RBK, SPN, OTH LBIL I-!/ i< CB1( ... 

..:: 6. Was the feature oriented as approved? "'\e<:, '"le,> '16 <.) 

= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH U{)$ vrs/m v('>/f{l.L ... 
~ 7. Were approved materials used for the feature? '.'V' .S .je,S ~> ... ... 
..:: a. Materials.·CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH Lt,,../(', lvf) l.L./ll 
"' ... 

8. Were the sizes of materials used the same as approved? "'\l? ..5. ::i~> '1£'.5> """ 
9. Was the feature anchored as approved? 1e!> 'Jl~ ")c:."~ 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH bvrfc..J::.L So.A:"kt.. L !:,..,,,r/c...?,L 
1 O. If applicable, was the approved bank or channel excavation carried out? II\ e ...S. ':J e,,s ':1e.$ 
11. Were approved erosion control measures applied to disturbed areas? NA !.VA ;vA 

a. Types: FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? "\i? l, ~0 "1t> 

.5 
a. Habitat created: FLT, POO, RJF, OTH fJo0 po:J PIJJ 

:E 13. If applicable, was gravel added to the stream as approved? /V"A NA .NA 
"' ::c: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature : I l~ 13 
a. Type: LWD I RTW I LWD with attached RTW.· (#) I~ I 0 I I ft) O! 3 11> I o I ..3 

-= 15. If applicable, was the bank constructed to the approved angle? "1z.' .s "'le'> 'je;. 
iii = . . , . 

' 

= 
16. Does the feature meet design, contract & permit specifications? "'~., '.'1t> c, ':')f.5 

-0 a. If not, were modifications beneficial to performance? ::: 
"' = b. Is non-compliance significant enough to jeopardize performance? ., 
e c. Are corrections needed? Yl.? V\v /II V' ., 

Q.. 17. Would a different treatment or design have been preferable? IfY, co=ent. ""v V\O .AO e .... 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail ttL.l t' XL\ exc.l 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

Z) 

= ... 
e 
e 
0 
u 

o Comment on back. Y=Yes, N=No, ?=Partially, D=Don't know, A=Not Applicable. 

2013-ll-25_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 12/18/2013 



" . - - . ,. . - . -- . . . ~. . . . ~ :·- =~~~,,,:~ ~ =:"" . - . "\}"', .ii 
O)f~~'Jif1'"B~~ll~\~JSE~.~;,.,...,;.,..,.:_"" _.fr~""--~ ''Mt~;;- .r;:ill'~~;jjfI ~ -· IMPLEMENTATION 
Reach#: -, Project Title: /\1\.., { , r-{<l/L fh..h~n..'/ £' /1 ~l-"lt' #'1 / { k-?'1...VI c,>r.;... nlP.r-... JV~r 
Site ID: \ Site Name: v Fe--/' n::> t.-./ page 

c VV\a--U 
of 

Date&Time: Evaluator: 

Proiect Feature Number P-13 Ff ¥ ;;.;. f;ll; I S 
Feature Type Code u .. /n Lw() Li.vi) 

1. Was the length of channel or bank treated the same as approved? "If~ 1:-"..S "'e \ 
"' a. Actual length of feature: (ft) 3S- :i-S :,) 
-~ 

L{~ L/ <; .:: b. Width of the feature: (ft) 'i" OJ 

~ c. Area of the feature installed within bank:fall channel: (ft2) 151 ~ 111-S ;_c:;7')' 
d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 

2. Structural condition: &cl, Good, Fair, Poor, Fail e"Kd E'&c fKc..! 
3. Are problems with the feature visible? tlD n.:J 11J 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? "\ l" .s .'1e1 ::1 e..) 

5. Was the feature placed in the approved position? '-1t' <. "\€S :--1e~ 

'Z' a. Position: LBK, MDC, RBK, SPN, OTH I fl..,~ C~1I L13/L.. ... 
.a 6. Was the feature oriented as approved? '1 P_s '1e~ 'Jt..S "' = a. Orientation: DNS. MUL, PRL, PRP, UPS, OTH ~~/P{J..L ... V()S ;vlv\ 
~ 7. Were approved materials used for the feature? .V\t-5 ~> '\<'\ OJ ... 
.a a. Materials.· CON, LWD, MTL, NTR, OFR, REB, RTW. VEG, WOO, OTH LwD L .J;../{} il.J,,/() 
"' OJ 

8. Were the sizes of materials used the same as approved? ~e.s '-1e.> notl.J ~ 

9. Was the feature anchored as approved? '-'\~S ~£_!., ~t'~ 
a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH &-.C!c..L L 1-..A-fck,L h.-.r-/ct.1 

10. If applicable, was the approved bank or channel excavation carried out? '\C'S '-1~.S t-ie ~ 
11. Were approved erosion control measures applied to disturbed areas? NJ1. lllA /VA 

a. Types.· FAB, NfR. NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? "\~.S V\e'_> j.<?S 

~ 
a. Habitat created: FLT, POO, RJF, OTH POD /JOO /J:JJ 

:E 13. If applicable, was gravel added to the stream as approved? 11/A lllA /\IA 
"' = a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature : 7 13 )_(J 

a. Type: LWD I RTW I LWD with attached RTW (#) bl {) I I (0 / i) / 3 JV! o I 6 
-" 15 . If applicable, was the bank constructed to the approved angle? ""\es. V\e<, .'.:]e~ 
~ = . . , . 

' 

= 
16. Does the feature meet design, coritracf& permit specifications? "\.t.> V)es \es 

~ a. If not, were modifications beneficial to performance? 
.f b. Is non-compliance significant enough to jeopardize performance? ~ 
E c. Are corrections needed? YI a t')J 'V\ 0 
OJ 
Q. 

17. Would a different treatment or design have been preferable? IfY, comment. YID V\O (\ti .§ 
18. Feature Implementation Rating: £,xcellent, Good, Fair, Poor, Fail t?X:<...{ exc\ eKc..l 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

I/ U) P15'" -1\A<-~~.,1~~- p.;.,./ Lw6 f<:..,....~ w-z.-.~ 5,_,,bsrz,....,,,n'i...fj eKf~~ cr-J R..$0/l /VJq.'),(,r. 
!? Jvf'~ ~o....,~r-<Vvn'h" v cf'~.v.r~ G-LJ/l 't>!,,w..) .w.,_,..~,) ~,._.r-e, r:;..,,'f"(),,...7 W#!. TV .~ = OJ e )~~ h.v.b'h-v-..r ~A prv.r . .k Vt. lv<-e-<Ti.Y--. 4,... -r-f'l-1...i T<' 1rovv TO fr<..~ {'Jtl.:?~1'-k. E 
E 
0 s'h;}._j,e_,/ t..:::>~ ~r ~e. b~vv-"-r<f' p.o..,-, J, C:.~~,\i\.J IVJ b~k.i..v ... rer l.)vD f-.t •. :rvQ' ~. u 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 

2013-11-25_DryCreek_Monitoring_Checklists_MASTER.xlsx I Printed: 12/18/2013 



~OFF~--4I~I~~~c~~*~i,~~~~~;Tu~~~:?:~~~~z~~~ IMPLEMENTATION 
Reach#: I Project Title: l.Jn... c..re ~ K & /,,~ r £ /l "1 /JA/l/ ~ vn c-i r L ~"'>'IM ~ ro.. nlP.ff /..f"'CU'& F 
Site ID: \ Site Name: j n.. ('07,,,J page 

c~~ 
of 

Date&Time: Evaluator: 
II~ 

Proiect Feature Number r:= Na Fmrll ~1S!JI is-
Feature Type Code l IA/I\ t.-wO LL-/{) 

1. Was the length of channel or bank treated the same as approved? '"'1e<. _'1e <, :-1~ _.s 

"' a. Actual length of feature: (ft) ~~ 3) 3'.> .:: 
L/ <; '() :>o ..:: b. Width of the feature: (ft) 

"' 20 c. Area of the feature installed within bankfull channel: (ft2) /'\/) /)I) f vS.J 
d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 ~ 

2. Structural condition: Exel, Good, Fair, Poor, Fail ('.'l~:Ll ei0d eicd 
3. Are problems with the feature visible? Y\,) Sii .J f1.) 

a. Types. ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? '"Y.) "V...s 1e.s 
5. Was the feattJre placed in the approved position? ......, e ..S ~ts ~e.5 

~ a. Position: LEK, MDC, RBK, SPN, OTH L.Rk'. Lt3JZ. LBK. ... 
B 6. Was the feature oriented as approved? '1 e' \ '1c:?.S ':'\~.> :: 
: a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH Jr>~ t/h vP~//IZ1 
~ 7. Were approved materials used for the feature? '1fS ~eJ ~0 "' ... 

Lw!) LW(\ B a. Materials.·CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH LI-./() 
"' "' 8. Were the sizes of materials used the same as approved? 'lei '1(7J "lf~ "" 9. Was the feature anchored as approved? .:::Je:>> "1.l.> ':1l_? 

a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 6vr/d,L bvr/d.L bfi-/lhL 
1 O. If applicable, was the approved bank or channel excavation carried out? ~> ':\t'.S ':YJ 
11. Were approved erosion control measures applied to disturbed areas? N'A .NA- NA 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? V\~..S ."14..S. "\<" s 
~ 

a. Habitat created: FLT, POO, RIF, OTH ,{-bJ ff:;.:; {J:JJ 
:c 13 . If applicable, was gravel added to the stream as approved? NA NA- tVJ't 
" = a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 7 7 ·5-z_ 

a. Type: LWD I RTW I LWD with attached RTW: (#) I~ I o I I b I v I I 1._'1 10 1 ~ 

-2 15. If applicable, was the bank constructed to the approved angle? '-'\..!~ 1tS '\ .e ~ 
"' ... -

• ·· --- ~ - c ,. - ' 

~ 
16. Does the feature meet design, contract & permit specifications? '-1l" c. le:".> "')e> 

a. If not, were modifications beneficial to performance? 

" = b. Is non-compliance significant enough to jeopardize performance? 
"' 5 c. Are corrections needed? V\v V\O VII.? "' Q. 

17. Would a different treatment or design have been preferable? IfY, co=ent. tlO VIO V'\I) .§ 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail e)Cq exc.l ~"cA 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

!) 

= "' 5 
5 
0 u 

o Comment on back. Y~Yes, N~No, P~Partia!ly, D~Don~ know. A~Not Applicable. 
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- , · - · · · - · - ~ - - ·- -~ - ; - ·n~~;r;'.·· ""'~;;~ - ·"'"""= '"'" ·'· ·"~·~ ,"···~-,., ~ g,E'~~:rf.A-;E"" : ·. __ ,..!SE~ """'~ · ~ •. .. ,.."~i. :_:,,,;.· ... - '':""'~~c~~ .. ~ '"" IMPLEMENTATION 
Reach#: 7 Project Title: llr--i ~e-{<C'._ ~k.~T r-:,..,J,,~..,.......,,nr . Ll€Y'1'70,,,.,S']{)--~ jJ/1:{) "'.:._r 
Site ID: I Site Name: F-~fNJvl,/ page 

c.~111 €c? 
of 

Date&Time: Evaluator: 
I '9 ~o 2-\ 

Project Feature Number ~Q F~ F-n1 
Feature Type Code l-wf'I L t-Jf\ 

1. Was the length of channel or bank treated the same as approved? '\C'~ .'1i'.J -
"' a. Actual length of feature: (ft) 3.5 3) ~ " f b. Width of the feature: (ft) ~o 60 .,/ ... ::;; c. Area of the feature installed within bank:full channel: (ft 2

) /:J')J 'L\ O...:J z 
d. Length of aquatic habitat disturbed during implementation: (ft) 0 u J' 

2. Structural condition: Exel, Good, Fair, Poor, Fail E'il\('.. t fX&l -~ 

3. Are problems with the feature visible? YlO 1~~- { ~. ~ 

a. Types. ANC, BBB, CRF, MAT. SHF. STR, SWA, UND, UNS, WSH, OTH f+,JJ2J ~ r 
4. Was the feature placed in the approved location along the channel? .'\~~ ""\ e>" <. ) 
5. Was the featl)re placed in the approved position? V)I?> =1~ s '>-..., a. Position: LBK. MDC, RBK, SPN, OTH Ll?>1l LR1l t.. < ,_ 

= 6. Was the feature oriented as approved? '1<!"S J(.S ~ ~ 

= a. Orientation: DNS. MUL. PRL, PRP, UPS, OTH v&./ff...l u~Jpµ {?111 .. 
~ 7. Were approved materials used for the feature? ... 1~.s "'\.t.> ~ j ... ,_ 

-:::: ~ E a. Materials-CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH 1-W-r'.} 1 wO 
"' ... 

8. Were the sizes of materials used the same as approved? ::X> tlO Ii' /::; ~ 

9. Was the feature anchored as approved? ~eJ <1e~ 
- ? 

a. Anchoring.· BUR, CBL, REB, STK, TIE, NON, OTH ..b.....-r/c,,L..1 h.~k_t.J -f 
10. If applicable, was the approved bank or channel excavation carried out? '1t'C.. ,14tJ ~ 
11. Were approved erosion control measures applied to disturbed areas? Nit /i/f.J 

a. Types. FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH -f ...:> 
12. If applicable, was the habitat type modification completed as approved? l-\c! <. V\--'.J ~ 

;; a. Habitat created: FLT, POO, RJF, OTH .P$\) /Joi/ ~ 
:c 13 . If applicable, was gravel added to the stream as approved? .N'A ~ 

) 

"' = a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: "3 L. I-( '-6 
a. Type: LWD I RTW I LWD with attached RTW (#) l~ / 0 1 '6 3b10 1 \1- I I 

= 15. If applicable, was the bank constructed to the approved angle? "1€..> V\.! ( 
"' ... -

' 

= 
16. Does the feature meet design, contract & permit specifications? '1e..> ~ ~~ 

·= a. If not, were modifications beneficial to performance? 
~ b. Is non-compliance significant enough to jeopardize performance? ;;:; 
E c. Are corrections needed? V\D r7 .:J ... 
Q., 17. Would a different treatment or design have been preferable? IfY, comment viJ YI.:? E .... 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail -(2l;:c,( ~ .:::>..?.t 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

{!) fLU - Si z,e. t7~ /.oJ :Jc-1.;~ Ll.J{} Wf'.S t:Nff•,g!<,V-:..,,.r-e !; v-/C?'-"b /.:) )vr ~ Vt?'"'~ TY'./ vfl lOV\ fa-c-
.:J ~ Jesj"J......, V\\.~l1tt-r> c<.J<--~n\D,.,_ , ;; 
E (3:) rl--0- M~ ~~ o(.. .-,..,_, ... :r~-n'-1 ~--- .,_,,,IL-,,V\ ..S'IYVcw<e ~ v""<..e.~~ bi.~ N wk~r E 
0 \-T ......;,\~ <:!~ T s~tvre.., >\"CV'"'~ "ff-41> .sn--hlc._ u 

o Comment on back. Y=Yes. N=No, P=Panially, D=Don't know. A=Not Applicable. 
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OOFCHANNkf/ifA'B~"-~C .. · . Y':~~,~-,Jf;:lF ~i%$ "'· 1;,=r~~!~~,"~l"' ... ~ . '.:t ~"~-.... ,.,.., ~#4; ,....,.,,., "•'"'"'"··~~~lJF ,.._- -· -:;- ·- -;-::-, - -=::;::- " - :;;;:;- ,.;_ ---· ;... • - . - - -- - - - - . -- - ' ' --- -·-· , . '·- ' --- "'C;" • 
IMPLEM:ENTATION 

Reach#: 7 Project Title: lJM C.~(!J:'.. /h J. ~T°l"-1 t::.~ v,~_,,.,,r iJ e n"f?"lSJO.- n l9.n /f-O:J'Gz. I 
Site ID: I Site Name: F~rrov.J page 

CJl\€.._D 
of 

Date&Time: Evaluator: 1Y _2.).._ l..3 
Proiect Feature Number r JSJ PO F DI 

Feature Type Code LwfJ lhlf\ l-w(\ 
1. Was the length of channel or bank treated the same as approved? II 11:>~ /li;) ~s '1~~ 

"' a. Actual length of feature: (ft) ~) 35 3~ '"' E b. Width of the feature: (ft) L/) 1.-15 '1 s "' ~ c. Area of the feature installed within bankfull channel: {ft2
) /)'T) 1)7) /S7f" 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 I) 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail e~c.( f)<.c..\ Lc<..C\ 
3. Are problems with the feature visible? v1 I) YI.::> YI.:> 

a. Types. ANC, BBB, CRF, MAT. SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? Nit~ ,.r~~ M+~ 
5. Was the featl).re placed in the approved position? fl/ft~ ,vA- "t:a !i'A-~ 

~ a. Position: LBK, MDC, RBK, SPN, OTH Ll31L Lei!<! CRJ< "" .2 6. Was the feature oriented as approved? !YA~ .1vA-e> tVA-'f'®<. "' = a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH vr~ ~~ "" VY-'.) 
~ 

7. Were approved materials used for the feature? ~e> Y.J '1 ei:, "' "" .2 a. Materials:CON, LWD, MJ'L, NTR, OFR, REB, RTW, VEG, WOO, OTH LW't'.) Lhli) L>vll "' "' 8. Were the sizes of materials used the same as approved? "'\!S. :-ie...s '.'JC,5 "" 
9. Was the feature anchored as approved? ':')t > ""ll> 'Ji'<, 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH &.,,,r kLL .1:,..,,.kl.J b...rr/d;L 
I 0. If applicable, was the approved bank or channel excavation carried out? -'\I> ~5 -1~s 
11. Were approved erosion control measures applied to disturbed areas? '1" .s "'le> '.""J<S 

a. Types. FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH ~}~(_ SP~/rtv-, <et/l'LN 
12. If applicable, was the habitat type modification completed as approved? '"'\t"~ VJ.t'_> V\t'_J 

!'!! 
a. Habitat created: FLT, POO, RIF, OTH ortJ bid ~II 

:E 13. If applicable, was gravel added to the stream as approved? !VA tvtl A/A 
"' ::r: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: I 7 7 
a. Type: LWD I RTW I LWD with attached RTW (#) /, I 0 1 I /, I 0 I \ l ! c:JI \ 

..:: 15. If applicable, was the bank constructed to the approved angle? "'\.:'.'~ vie~ j{<j 
§ .... ' ' -

"" 
. .,, .,, 

= 
lb.Does the feature meet design, contract~ permit specifications? i l"\O ......-.> ' 1'1 0 .... ( Vi e> (Jg/_ l 

-~ a. If not, were modifications beneficial to performance? :'le _1:. <-\e~ '1 e_s B b. Is non-compliance significant enough to jeopardize performance? nv 1110 J/LO 5 
E c. Are corrections needed? l}I) V'1..? Y].!> "' Q. 

17. Would a different treatment or design have been preferable? If Y, co=ent. -,I) '\) .r\O VI~ E .... 
18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail et<d f>xc. i -e t\l.I 

FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

~ 'fJ_ 1.. r(l~vV L Lv'l'.) ~\YVC-~ /1:7-r o""' o .r\'J 1'vir..( pl L>-vt.:> . t:A)r.4} d--r.~ c,."'..-.s}YV....,r-?." 
~ (i) - s~L!J) = 'fl.-3 "' E 
E Q PL-'-\ -.:.~<--
0 
u 

o Comment on back. Y=Yes. N=No, P=Partially, D=Don't lmow, A=Not Applicable. 
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e>:FF~HABI':tA:~NNilANeE~~i'' :" ~"',~I~it "~, c:''.:~."~"~ .-~,-~,c::Liic~-er· -~ -- --- __ .,, . -.. " - - - ~·-·~ -· ~ ,~,~ ..... 'J=' . ::;;"" - -;,_!:-_ ; ~ <\... ..:.:~ IMPLEMENTATION 
Reach#: 7 Proiect Title: fln-. r r-e.rul JL...h~~ ,::;;ro/.-i~_,.-ir f1Pvno"s:ro--.nfm /"'n::t.J<-<:.-r 
Site ID: I Site Name: J r-£,1-rro vi/ page 

Date&Time: Evaluator: CVVte..v of . 

Project Feature Number rlS FJ I ~2-'1 
Feature Type Code 'Lwr') LIA/() lwf) 

1. Was the length of channel or bank treated the same as approved? Ii (1..:J yU) 11a 

a. Actual length of feature: (ft) - L:J 1-0 '\...O "' <.> 
·.::: b. Width of the feature: (ft) l. ..7 '-10 ·~ l.fv Oi 
~ c. Area of the feature installed within bankfull channel: (ft') '-(DO '6'.J..? ~ /J.:J 

d. Length of aquatic habitat disturbed during implementation: (ft) 0 0 0 
2. Structural condition: Exel, Good, Fair, Poor, Fail E'(:d e~c\ exLI 
3. Are problems with the feature visible? rl/ c'J >'1& 11.J 

a. Types. ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? ,,vA /V!f ,..;'A-
5. Was the feamre placed in the approved position? Nit /I/A !VA 

~ a. Position: LBK, MDC, RBK, SPN, OTH fl..&• .~, - '"~- r~· ,_ - -= 6. Was the feature oriented as approved? .!V/1 k/J-. /VIie ti 
= a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH fJRL/f/f< PR.I lv{JJ f'/lLlut? = ~ 7. Were approved materials used for the feature? 

I ., 
B a. Materials: CON, LWD, MTL, NTR, OFR, REB, RTW, VEG, WOO, OTH L1.-ro Lwf'l Lw() .. ., 

8. Were the sizes of materials used the same as approved? ~ 

9. Was the feature anchored as approved? 

a. Anchoring: BUR, CBL, REB, STK, TIE, NON, OTH h..--r/"'71 JvrkkL l;v-ri-.1.1 
10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 
' 

a. Types.· FAB, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH I .bvr}.J /<,e~ L-~/~t_ b,..,r)c}/~ 
12. If applicable, was the habitat type modification completed as approved? 

B a. Habitat created: FLT, POO, RIF, OTH O}f./- orH 0Tt/ 
:E 13. If applicable, was gravel added to the stream as approved? ~It h/1- /l/Jt "' ::t: a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: .'.:l s < 
a. Type: LWD I RTW I LWD with attached RTW (#) S-10 1 0 .SI o l o ~/ ..:;/ <.) 

-= 15. If applicable, was the bank constructed to the approved angle? .V/1- Nfl NA § .. . ~ " -_,.... ·- "' 
, 

= 16. Does the feature meet design, contract & permit specifications? J)l..J YT::> ,,,,, .:; 
._g a. If not, were modifications beneficial to performance? '."']..!-::, c.-i""5 -f<."'< .;: 

b. Is non-compliance significant enough to jeopardize performance? /t1.:; YI .J //1.1 ;l 
E c. Are corrections needed? l'J,;J YI o J/I rJ ., -c.. 17. Would a different treatment or design have been preferable? IfY, co=ent. 12 :1es 'j ~ s. /t'S .5 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail - e·<(c..( e11;c...( e'Yc I 
FINAL SITE LEVEL RATING (feature level rollup): Excellent, Good, Fair, Poor, Fail 

<£ ns- - fl e. .,,/ b '--'' ~ e. J.. L. tN 0 - Nll"'l O"\ ,f:).r'.' ') I h." I eks~7 ,,, _ A-J,/,J ~~r-.~ co.,, srrvt.-n\!J /'\ 
.el cc - 5 d-V>'\. ~ !} _)' ;l FU E 
E 

~ Pi,/ 0 - s c:;A_,"""\~ 
u 

~~~~, )v--.) Ovvvrt'r 5 Ci ei..lo~ "'.) ('7.,;..,)_ 1.-c..vO WllvU k ... w. W~v/) Y/oJ C<. t:.-V e.{lj p,,.-

o Comment on back. Y~Yes, N~No, P~Partially, D~Don~ know, A~Not Applicable. \../-V\ 13 I oc,.,,,.. rkH1 
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Date&Time: Evaluator: 

1. Was the length of channel or bank treated the same as approved? 

a. Actual length of feature: (fi) 

b. Width of the feature: (fi) 

c. Area of the feature installed within bankfull channel: (fi2
) 

d. Length of aquatic habitat disturbed during implementation: (fi) 

2. Structural condition: Exel, Good, Fair, Poor, Fail 

3. Are problems with the feature visible? 

a. Types: ANC, BBB, CRF, MAT, SHF, STR, SWA, UND, UNS, WSH, OTH 

4. Was the feature placed in the approved location along the channel? 

5. Was the feature placed in the approved position? 

a. Position: LEK, MDC, RBK, SPN, OTH 

6. Was the feature oriented as approved? 

a. Orientation: DNS, MUL, PRL, PRP, UPS, OTH 

7. Were approved materials used for the feature? 

a. Materials:CON, LWD, MTL, NTR, OFR, REE, RTW, VEG, WOO, OTH 

8. Were the sizes of materials used the same as approved? 

9. Was the feature anchored as approved? 
a. Anchoring: BUR, CBL, REE, STK, TIE, NON, OTH 

10. If applicable, was the approved bank or channel excavation carried out? 

11. Were approved erosion control measures applied to disturbed areas? 

a. Types: FAE, NTR, NTM, OFR, PLN*, SEE, SLF, STM, OTH 

12. If applicable, was the habitat type modification completed as approved? 
a. Habitat created: FLT, POO, RIF, OTH 

13. If applicable, was gravel added to the stream as approved? 

a. Volume of gravel added to stream: (cy) 

14. Total number of pieces of Large Woody Debris used in this feature: 

a. Type: LWD I RTW I LWD with attached RTW (#) 

b. Is non-compliance significant enough to jeopardize performance? 

c. Are corrections needed? 

17. Would a different treatment or design have been preferable? IfY, comment. 

18. Feature Implementation Rating: Excellent, Good, Fair, Poor, Fail 

FINAL SITE LEVEL RATING (fi;,ature level roJlµp): Excellent, Good, Fair, Poor, Fail 

~ 
c .., 
s 
s 
0 
u 

w ) 
UI'·\< -- wlv 

o Comment on back. Y=Yes, N=No, P=Partially, D=Don't know, A=Not Applicable. 
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