
Straightened channel, minimal vegetation 
(Bellevue-Wilfred Channel) 

Straightened and incised channel, in-channel 
cattail/willow vegetation (Gossage Creek) 

Straightened channel, low in-channel complexity 
(small ri�es and bars), low canopy closure 
(Lower Santa Rosa Creek)

Increased channel sinuosity, in-channel complexity 
(point bars, shallow pools), riparian woodland with 
low canopy closure (Colgan Creek)

Increased channel complexity (ri�e-bar-pool 
sequence), riparian forest, high canopy closure 
(College Creek)

In-channel complexity (alternating bar features, low 
�ow sinuosity, woody debris, pools), riparian forest 
with moderate canopy closure (Windsor Creek)

High in-channel complexity (pool-ri�e sequence, 
cascades), mature riparian forest with closed canopy, 
few invasive/exotic species (Upper Santa Rosa Creek)

A 

B 

C 

D 

E 

F 

G 

Cross-section of trapezoidal �ood control channel with minimal in-channel complexity or 
riparian vegetation.  Overall habitat function is low.

Cross-section of trapezoidal �ood control channel managed for in-channel complexity (low-�ow 
channel sinuosity, in-channel bars/benches, occasional in-channel woody debris, ri�e-pool 
sequence) with mature riparian forest and closed canopy.  Overall habitat function is improved.
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Figure 5-1 
Channel Spectrum for Informed Maintenance 

Horizon
WATER and ENVIRONMENT



Integrated Maintenance Approach at a Reach Scale 

Identify Baseline Conditions

  Physical 
  Biological
  Maintenance history
  Flow capacity
  Recent �ooding

Evaluate Site Constraints

  Design Capacity
  Adjacent Land Use
  Maintenance history

Focus Maintenance Needs

  Remove excess 
vegetation? 

  How much sediment 
removal and where?

  Stabilize banks?
  Other?

Consider Opportunities for 
Enhancement

  Improve habitat 
  Remove invasive plant 

species
  Plant native trees
  Enhance channel 

complexity
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Figure 5-2
Integrated Maintenance ApproachHorizon
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Photo a. Copeland Creek (March 2007), channel bed is 
elevated and uniform with deposited sediment, emerging 
cattail growth is clogging channel, causing low �ows to 
spread shallow and di�usely across stream bed. Cattails 
would grow 5 ft high within one year of this photo.

Photo b. Copeland Creek at Snyder Lane immediately 
following storm �ows of early January 2008, 1-2 ft of 
sediment deposition occurs at the Snyder Lane crossing.

Photo c. Copeland Creek at Snyder Lane crossing, Septem-
ber 2008, following vegetation removal activities and prior 
to sediment removal activities.

Photo d.  Copeland Creek at Snyder Lane crossing, October 
2008, following sediment removal activities and construc-
tion of low-�ow channel.

Sonoma County Water Agency Stream Maintenance 
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Figure 5-3
Maintenance Activities at Copeland CreekHorizon
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Figure 5-4
Santa Rosa Creek in 1997 and 2007

Photo b. Santa Rosa Creek, 2007, looking downstream near Pierson Street Crossing.

Photo a. Santa Rosa Creek, 1997, looking downstream near Pierson Street Crossing.
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Photo b. Same site as Photo (a) after bank repair 
using no rock-rip rap.

Photo a. Bank failure on Peterson Creek (Zone 1A).
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Figure 5-5
Bank Stabilization Treatment Design—Compacted Soil

Erosion Control Fabric

Establish Grasses and Trees on Slope

Eroded Slope

Compacted Fill

2
Typ.1

Soil Back�ll
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Photo b. Same site as Photo (a) after bank repair, 
prior to revegetation.

Photo a. Bank failure on Gossage Creek (Zone 1A).

Erosion Control Fabric

Establish Grasses and Trees on Slope

Eroded Slope

Compacted Fill

Keyed-in Rip-rap at Toe of Slope
Extend Rip-rap Upslope

2-ft to 3-ft Rock

2
Typ.1

Soil Back�ll
Above Rip-Rap
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Figure 5-6
Bank Stabilization Treatment Design—Rip-rap at Toe of SlopeHorizon
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Photo b. Same site as Photo (a) after bank repair 
using minimum necessary rock rip-rap.

Photo a. Culvert failure on Piner Creek (Zone 1A).

Gravel/Sand Substrate

Eroded Slope
Compacted Fill

Keyed-in Rip-rap at Toe of Slope
Extend Rip-rap Upslope to Culvert

2
Typ.1

Establish Grasses and Trees on Slope
Erosion Control Fabric

2-ft to 3-ft Rock
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Figure 5-7
Bank Stabilization Treatment Design—Culvert RepairHorizon
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Santa Rosa
Subbasin

12
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Figure 6-1
Cross Section, Pro�le, and Plan View for Typical Sediment Removal WorkHorizon
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Figure 6-2
Examples of Equipment, Access, and Staging for Sediment Removal Projects

Photo e.  Box culvert sediment removal staged from road 
crossing above.

Photo c.  Excavator positioned on access road on the top of 
the stream bank. Long-arm reaching into channel.

Photo f.  East Washington Creek, looking upstream at 
Gar�eld Drive, after sediment removal project.

Photo d.  Removed sediment placed into dump truck by 
excavator.

Photo a.  East Washington Creek, looking downstream from 
Gar�eld Drive, before sediment removal project (Zone 2A).

Photo b.  Maintenance crew clearing vegetation by hand.
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Figure 6-3

Photo c. Loading sediment onto an excavator. Photo d. Excavator staged on road above culvert.

Photo a. Looking upstream at Bloom�eld Channel (Zone 
8A) �lled with sediment.

Photo b. Using a front loader to clear sediment in box 
culvert.

Sediment Removal Equipment Used in Concrete Lined Channels and CulvertsHorizon
WATER and ENVIRONMENT
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Figure 6-4
Target Sediment Removal Areas

Photo c. Coleman Creek at Hillview Drive (March 2007) - 
chronic depositional area that is a good site for targeted 
sediment removal.

Photo a.  Wilfred Creek at Snyder Lane crossing (March 
2007) - culvert severly blocked by chronic deposition, good 
site for targeted sediment removal.

Photo b.  Copeland Creek at Snyder Lane crossing (March 
2007) - similar to Photo (a), a chronic depositional area, see 
Figure 5-3 to view 2008 maintenance activities at this site.
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Figure 6-5
Two-Stage Low Flow Channel Conceptual Schematic

Source:  Ward, A.D., and Trimble, A.S., 2004.  Environmental Hydrology. Lewis Publishers, New York, pp. 475.

Horizon
WATER and ENVIRONMENT



Sonoma County Water Agency Stream Maintenance 
Program 

Figure 6-6
Dewatering Plan Using Co�er Dams and Pumping

Source: Sonoma County Water Agency, 2007.
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Figure 6-7
Dewatering Photos

Photo b. Dewatering at Hinebaugh Creek sediment removal project (August 2008), 
upstream of dewatering reach shown in photo (a), intake screen, pump, and bypass 
hose shown in foreground.

Photo a.  Dewatering at Hinebaugh Creek sediment removal project (August 2008), 
intake screen and bypass hose seen in near ground, earthen berm damming �ow 
seen just downstream of bypass hose, long-reach excavator shown in distance 
conducting sediment removal work from top-of-bank.
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Figure 6-8
In-Channel Structures

Photo e.  Spring Lake Diversion (Zone 1A).

Photo c. Colgan Creek (Zone 1A). Photo d.  Lorna Dell Creek (Zone 1A).

Photo a.  Bloom�eld Channel (Zone 8A). Photo b.  Cotati Creek (Zone 1A).
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Figure 6-9
Example of Reservoir Dam Inlet Conditions

Photo b. Piner Creek Reservoir dam inlet structure surrounded by water (Zone 1A).

Photo a.  Brush Creek Reservoir dam inlet structure with ponded water and some 
surrounding vegetation along creek above structure (Zone 1A).
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Figure 6-10
Cook Creek Sediment Basin

Photo b. Cook Creek Sediment Basin after being cleared of sediment.

Photo a. Cook Creek Sediment Basin (Zone 1A) before being cleared of sediment.
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Figure 6-11
Examples of Tree Pruning and Exotics Removal

Photo b.  Santa Rosa Creek (Zone 1A), looking downstream. 
Arroyo willows were removed along the right bank and the 
alders were pruned.  No work has been conducted on the 
left side of the creek in this photo.

Photo a.  Santa Rosa Creek (Zone 1A), looking downstream.  
On the left side of the creek, arroyo willows were removed 
from between the alders, and the alders were pruned.  No 
work has been conducted on the right side of the creek in 
this photo.

Photo c.  Santa Rosa Creek (Zone 1A), looking upstream. 
Same reach as Photo (b), two weeks after Photo (b) was 
taken.  Arroyo willows have been cleared from both banks 
and alders have been pruned. 

Horizon
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Figure 6-12
Examples of Willow Removal

Photo e.  Willows blocking culvert outlet on Windsor Creek 
before maintenance (Zone 1A).

Photo c. Starr Creek willows in channel before maintenance 
(Zone 1A).

Photo f.  Willows cleared from culvert outlet on Windsor 
Creek after maintenance (Zone 1A).

Photo d.  Starr Creek after maintenance (Zone 1A).

Photo a.  Corona Creek before willow removal (Zone 2A). Photo b.  Corona Creek after willow removal (Zone 2A).

Horizon
WATER and ENVIRONMENT



Sonoma County Water Agency Stream Maintenance 
Program 

Figure 6-13
Examples of Willow Pruning

Photo c. Pruning using a pole saw.

Photo e.  Passing cut brush up the bank.

Photo d.  Passing cut branches up the bank.

Photo a.  Cutting willows with assistance from a 
maintenance team member.

Photo b.  Cutting trees using a chainsaw.

Horizon
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Figure 6-14
Examples of Blackberry Removal

Photo a.  Blackberry removal on Lawndale Creek (modi�ed 
channel in Zone 3A).

Photo c.  After blackberry removal on Roseland Creek
(Zone 1A).

Photo b.  Blackberry removal on Ducker Creek (Zone 1A).
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Photo a.  Coleman Creek, looking downstream from Snyder 
Lane, before cattail removal (Zone 1A).

Photo b.  Coleman Creek, looking downstream from Snyder 
Lane, after cattail removal (compare to Photo a) (Zone 1A).

Photo c.  East Washington Creek, looking downstream from 
Maria Drive, before cattail removal (Zone 2A). 

Photo d.  East Washington Creek, looking downstream from 
Maria Drive, after cattail removal (compare to Photo c) 
(Zone 2A).
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Figure 6-15
Examples of Cattail RemovalHorizon
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Figure 6-16
Examples of Ludwigia Removal

Photo b.  Ludwigia reestablishing along edge of channel after recent removal 
project.  Laguna de Santa Rosa, looking downstream, immediately downstream of 
con�uence with Hinebaugh Creek and approximately 200 feet downstream of 
Photo (a) (Zone 1A).  

Photo a.  Ludwigia �lling the channel. Hinebaugh Creek, looking upstream from 
Rohnert Park Expressway (Zone 1A).
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Figure 6-17
Examples of Tree Pruning and Exotics Removal

Photo c. Removing brush from creek with a sling and small 
tractor. Tractor remains outside of active channel.

Photo a. Clearing cut brush with an excavator. Excavator is 
staged on adjacent access road. 

Photo d. Chipping cut branches on adjacent
paved road.

Photo b. Clearing cut brush with a sling and excavator.
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Figure 6-18
Examples of Mowing

Photo b.  Upper Laguna, looking downstream. Note wood stakes at top-of-bank and 
just up from toe-of-slope where recent planting was completed.

Photo a.  Flail mower.
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Figure 6-19
Examples of Herbicide Application

Photo c. Hand-painting arroyo willow stumps with 
herbicide to discourage regrowth.

Photo a.  Applying herbicide to gravel access road in early 
morning using a truck.

Photo b.  Applying herbicide to gravel access road in early 
morning using a truck
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Figure 6-20
Examples of Modi�ed and Natural Channel Maintenance

Photo b.  Nathanson Creek (modi�ed channel) after vegetation management
(Zone 3A). 

Photo a.  Nathanson Creek (modi�ed channel) before vegetation management 
(Zone 3A).
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Figure 6-21
Examples of In-channel Debris Removal and Gra�ti

Photo c.  Gra�ti on bulkhead on Copeland Creek (Zone 1A). Photo d.  Gra�ti on bridge piling on Santa Rosa Creek at 
Willowside (Zone 1A).

Photo a.  Debris blockage in Laguna de Santa Rosa
(Zone 1A).

Photo b.  Removing debris from Laguna de Santa Rosa
(Zone 1A).
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Figure 8-1
Examples of SMP Channels with Little Riparian Canopy or Shading

Photo b. Gossage Creek downstream of Stony Point Road (March 2007).

Photo a.  Coleman Creek upstream of Hillview Drive (March 2007).
No shade along channels due to lack of riparian canopy and taller bank vegetation, 
cattails �ourish in sunny conditions without shading.
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Figure 8-2



Figure 8-3
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Figure 9-1
SMP Work Cycle

SMP Work Cycle

Stream
Assessment

Develop
Workplan

Project Design
and 

Description

Develop
Mitigation Plan

Agency
Noti�cation

Project
Implementation

Annual 
Reporting
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Sonoma County Water Agency
Creek Assessment Evaluation Form

Speci�c N-Value

Zone 1ATown/Community Santa Rosa

Creek Name Russell Creek

N-Value 0.051 - 0.07

Cattails Present

Cattail Density Low

Comment Monitor ludwigia

Maintenance
Recommendation

Willows Present

Willow Density: Med Low

Blackberries Present

Blackberry Density: Med Hi

Exotics  Misc.

Exotic  Misc. Density: Med Low

Willow Type: Arroyo Exotic Comment Ludwig's

Bank / Channel: Bank & Chann

Bank / Channel: Bank & Chann

Re-vegetation Priority 4 Sediment Removal

Road Condition: Good

Creek Bank Side Traverse:

V-Ditch Priority 3

High / Med Hi / Med Low / Low

High / Med Hi / Med Low / Low
High / Med Hi / Med Low / Low

Poor / Good / Excellent

0.035 - 0.05 / 0.051 - 0.07 / 0.071 - 0.09 / > 0.09

1 / 2 / 3 / 4

*Required �eld entry

Maintenance Priority: 3

Maintenance Priority: 2

Maintenance Assesment
Personal

Channel Type:

Bank Repair Maintenance Priority: 4

Details:

Channel Side:

Add Employee

Date: 5/9/2007 ��������

Volume:

Road Type: Dirt Public Trail/ Access

Maintenance Priority: 4

Add Maintenance

Winter Pruning Priority/Exotic Removal

SMP Reach

Sediment Priority 4

Wilow Priority 3 Exotic-Misc. Priori 2

Approx. Days Maint. 1 Approx. Days of Maint. 2

Approx. Days Maint. 1 Approx. Days Maint. 0
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Figure 9-3
Example Stream Assessment ChecklistHorizon
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Figure 9-4a
Project Description Template

continued…
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Sediment disposal site information, as necessary
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Figure 9-4b
Project Description TemplateHorizon
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