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November 25, 1996

STREAM | NVENTORY REPORT
UPPER SONOVA CREEK

| NTRODUCTI1 ON

A streaminventory was conducted during the sumrer of 1996 on
Sonoma Creek {above Madrone Road). The inventory was conducted
in tw parts: habitat inventory and biol ogical inventory. The
obj ective of the habitat inventory was to docunent the anmpbunt and
condition of available habitat to fish, and other aquatic species
wi th an enphasi s on anadronpus sal nonids in Sonoma Creek. The
obj ective of the biological inventory was to docunent the

sal nonid and ot her aquatic species present and their

di stribution.

The objective of this report is to docunment the current habitat
condi tions, and reconmend options for the potential enhancenent
of habitat for chinook sal non, coho sal nron and Steel head trout.
Recommendati ons for habitat inprovenent activities are based upon
target habitat values suitable for salnmonids in California's
north coast streans.

WATERSHED OVERVI EW

Sonoma Creek is tributary to San Pablo Bay, |ocated in Sonoma
County, California (See map of Sonoma Creek watershed). The

| egal description at the confluence with San Pablo Bay is TO4N
RO5W S28. Its location is 38 09'33" N latitude and 122 24" 25"
W | ongi t ude.

Sonoma Creek and its tributaries drain a basin of approximtely
170 square mles. Sonoma Creek is a third order stream and has
approximately 31.5 mles of blue line stream according to the
USGS Sonoma, den Ellen, Kenwood, and Rutherford 7.5 m nute
gquadrangl es. Mjor tributaries to the upper reaches include
Cal abazas, Stuart, Graham Asbury, and Bear, and each are
described in separate streamreports. Summer flow was neasured
as approximtely 8 cfs at Madrone Ave. on 7/1/96 and as 7.5 cfs
on 9/9/96 at the sanme general |ocation. Elevations range from
about 8 feet at the nmouth of the creek to 2700 feet in the
headwat er areas. Redwood and bay trees dom nate the upper
reaches, and willow, alder, oak, maple, and bay dom nate the

| ower reaches. State |andhol dings include Jack London and
Sugar | oaf Ridge State Parks, and Sonoma Devel opnental Center
The land is managed for residential, recreational, and
agricultural uses. Agriculturally, grazing | ands are being
converted to vineyards as demand for grapes grows. Residential
growth is presently slow.



METHCDS

The habitat inventory conducted in Sonoma Creek follows the

met hodol ogy presented in the California Sal nonid Stream Habit at
Restorati on Manual (Flosi and Reynolds, 1994). The NEAP
Surveyors that conducted the inventory were trained in
standardi zed habitat inventory methods by the California
Departnment of Fish and Gane (DFG. This inventory was conducted
by a two person team supervised by Paul Sheffer (SSCRCD), with
techni cal oversight provided by Bob Coey, Basin Planner (DFG,
Bill Cox, Fisheries Biologist (DFG, and Ken Bunzell (DFG .

HABI TAT | NVENTORY COVPONENTS

A standardi zed habitat inventory form has been devel oped for use
in California stream surveys and can be found in the California
Sal nonid Stream Habitat Restoration Manual. This formwas used
in Sonoma Creek to record neasurenents and observations. There
are nine conmponents to the inventory form flow, channel type,
tenperatures, habitat type, enbeddedness, shelter rating,
substrate composition, canopy, and bank conposition

1. Fl ow:

Flow is nmeasured in cubic feet per second (cfs) at the bottom of
the stream survey reach using standard fl ow nmeasuri ng equi prent,
if available. In some cases flows are estimated. Flows were

al so neasured or estimated at major tributary confl uences.

2.  Channel Type:

Channel typing is conducted according to the classification
system devel oped and revised by David Rosgen (1985 rev. 1994).
Thi s met hodol ogy is described in the California Salnonid Stream
Habi tat Restoration Manual. Channel typing is conducted

simul taneously with habitat typing and follows a standard formto
record nmeasurenents and observations. There are five neasured
paraneters used to determ ne channel type: 1) water slope
gradient, 2) entrenchnment, 3) width/depth ratio, 4) substrate
composi tion, and 5) sinuosity.

3. Tenperatures:

Water and air tenperatures, and tine, are neasured by crew
menbers with hand held thernmoneters and recorded at each tenth
unit typed. Tenperatures are neasured in fahrenheit at the

m ddl e of the habitat unit and within one foot of the water
surface.



4. Habi t at Type:

Habi tat typing uses the 24 habitat classification types defined
by McCain and others (1988). Habitat units are nunbered
sequentially and assigned a type identification nunber selected
froma standard list of 24 habitat types. Dewatered units are

| abel ed "DRY". Sonoma Creek habitat typing used standard basin

| evel measurenent criteria. These paraneters require that the

m ni mum | ength of a described habitat unit nust be equal to or
greater than the streamis nean wetted width. All unit |engths
were nmeasured, additionally, the first occurrence of each unit
type and a randomy sel ected 10% subset of all units were

compl etely sanpled (|l ength, nean w dth, nmean depth, maxi num depth
and pool tail crest depth). Al neasurenents were in feet to the
nearest tenth.

5. Enbeddedness:

The depth of enmbeddedness of the cobbles in pool tail-out reaches
is measured by the percent of the cobble that is surrounded or
buried by fine sedinment. |In Sonoma Creek, enbeddedness was
visually estimated. The val ues were recorded using the foll ow ng
ranges: O - 25% (value 1), 26 - 50% (value 2), 51 - 75% (val ue
3), 76 - 100% (value 4). Additionally, a rating of "not
suitable" (NS) was assigned to tail-outs deenmed unsuited for
spawni ng due to i nappropriate substrate particle size, having a
bedrock tail -out, or other considerations.

6. Shelter Rating:

Instream shelter is conposed of those elements within a stream
channel that provide sal nonids protection from predation, reduce
wat er velocities so fish can rest and conserve energy, and all ow
separation of territorial units to reduce density rel ated
conmpetition. Using an overhead view, a quantitative estinmate of
the percentage of the habitat unit covered is made. All shelter
is then classified according to a list of nine shelter types. In
Sonoma Creek, a standard qualitative shelter value of 0 (none), 1
(low), 2 (nmedium, or 3 (high) was assigned according to the
complexity of the shelter. The shelter rating is calculated for
each habitat unit by multiplying shelter value and percent
covered. Thus, shelter ratings can range from 0-300, and are
expressed as nean val ues by habitat types within a stream

7. Substrate Conposition

Substrate conposition ranges fromsilt/clay sized particles to
boul ders and bedrock elenents. In all fully neasured habitat
units, dom nant and sub-dom nant substrate elenments were visually
esti mat ed.



8. Canopy:

Stream canopy density was estimated using nodified handhel d
spherical densioneters as described in the California Sal nonid
Stream Habi tat Restoration Manual, 1994. Canopy density rel ates
to the anpunt of stream shaded fromthe sun. |In Sonoma Creek, an
estimate of the percentage of the habitat unit covered by canopy
was made fromthe center of approximately every fourth unit in
addition to every fully-described unit, giving an approxi mte 40%
sub-sanple. In addition, the area of canopy was esti mated
visually into percentages of evergreen or deciduous trees.

9. Bank Conposition:

Bank composition elenments range from bedrock to bare soil

However, the stream banks are usually covered with grass, brush,
or trees. These factors influence the ability of stream banks to
withstand winter flows. |In Sonoma Creek, the dom nant
composition type and the dom nant vegetation type of both the
right and left banks for each fully measured unit were sel ected
fromthe habitat inventory form Additionally, the percent of
each bank covered by vegetation was estimated and recorded.

Bl OLOG CAL | NVENTORY

Bi ol ogi cal sanpling during streaminventory is used to determ ne
fish species and their distribution in the stream Biol ogica
inventory is conducted using one or nore of three basic nethods:
1) stream bank observation, 2) underwater observation, 3)

el ectrofishing. These sanpling techniques are di scussed in the
California Sal nonid Stream Habitat Restoration Manual

DATA ANALYSI S

Data fromthe habitat inventory formare entered into a dBase 1V
data entry program devel oped by TimCurtis, Inland Fisheries
Division, California Departnent of Fish and Gane. This program
processes and sunmari zes the data, and produces the follow ng
tabl es and appendi ces:

Riffle, flatwater, and pool habitat types

Habi tat types and neasured paraneters

Pool types

Maxi mum pool depths by habitat types

Shel ter by habitat types

Dom nant substrates by habitat types

Veget ati ve cover and dom nant bank conposition
Fish habitat elenents by streamreach



Graphics are produced fromthe tables using Lotus 1,2, 3.
G aphi cs devel oped for Sonoma Creek include:

Level Il Habitat Types by % Occurrence
and % Total Length
Level IV Habitat Types by % Cccurrence
Pool Habitat Types by % Occurrence
Maxi mum Depth in Pools
Percent Pool Shelter by Shelter Type
Substrate Conposition in Low G adient Riffles
Per cent Enbeddedness by Reach
Mean Percent Canopy
Mean Percent Canopy by Reach
Per cent Bank Conposition and Bank Vegetation

Hi storical Stream Surveys:

A stream survey was conducted on 2/4/57 by R F. Elwell for

(CDFG. This was a visual inspection by auto with frequent stops
for closer inspection on foot. The general description of the
wat er shed i ncl udes conmments about |arge nunbers of diversions,

fl ashboard dans and summer danms. No permanent barriers were
observed. Estinmated Tenperatures were sinmlar to those neasured
during the 1996 habitat inventory. Pollution was suspected to be
occurring due to 'heavily popul ated areas, wineries and dairies.
Nur sery areas above Boyes Springs were reported as successful for
st eel head, containing 'quite common nunbers of steel head
fingerlings averaging 2-3 in. in length.' No other vertebrates
wer e observed that day. Heavy fishing intensity was seen in sone
sections of the stream A 7-acre inpoundnment area was known to
be stocked with catchable trout.

HABI TAT | NVENTORY RESULTS

* ALL TABLES AND GRAPHS ARE LOCATED AT THE END OF THE REPORT *

The habitat inventory of July 1 - Septenber 26, 1996 was

conducted by Bill Irons and Ji m McEl hi ney (NEAP). The survey
began at Madrone Road and extended up Sonoma Creek to the end of
anadronmous fish passage at a 35 foot high waterfall. The total

| ength of the stream surveyed was 64,895 feet, with an additional
775 feet of side channel.

Fl ow was estimated to be 8 cfs near the Madrone Road bridge on
7/1/96 and 7.5 cfs on 9/9/96.

This section of Sonoma Creek has 4 channel types: from Madrone
Road up 2 mles to Gen Ellen an F4 (reach 1); next 7.6 mles to



an area adjacent to Adobe Canyon Road a B4 (reach 2); next .7
mle a B3 (reach 3) and the upper 1.6 mles a B2 (reach 4).

F4 channel types are entrenched neandering riffle/pool channels
on low gradients (<2% wth a high wdth/depth ratio and a
predom nantly gravel substrate.

B4 channel types are noderately entrenched, noderate gradient (2-
4%, riffle dom nated channels, with infrequently spaced pools, a
very stable plan and profile, stable banks and have a

predom nantly gravel substrate.

B3 and B2 channel types are simlar to B4 types but have cobble
and boul der substrates, respectively.

Water tenperatures ranged from54 F. to 74 F. Air tenperatures
ranged from50 F to 93 F.

Table 1 summari zes the Level Il riffle, flatwater, and pool
habitat types. Based on frequency of occurrence there were 45%
flatwater units, 32% pool units, 22%riffle units, and 1%dry
streanbed units. Based on total length there were 55% fl at wat er
units, 19% pool units, 17%riffle units, and 9% dry streanbed
units (Gaph 1).

Four hundred, thirty-nine habitat units were nmeasured and 14%
were conmpletely sanpled. Twenty-four Level IV habitat types were
identified. The data is summarized in Table 2. The nost
frequent habitat types by percent occurrence were glides at 22%
low gradient riffles 18% m d-channel pools 16% and runs 14%
(Graph 2). By percent total length, glides made up 23% step
runs 18% low gradient riffles 14% and runs 13%

One hundred, forty-two pools were identified (Table 3). Miin
Channel pools were nost often encountered at 56% and conprised
62% of the total length of pools (G aph 3).

Table 4 is a sunmary of maxi num pool depths by pool habitat
types. Pool quality for salnonids increases with depth. Ei ghty-
two of the 142 pools (58% had a depth of three feet or greater
(Graph 4). These deeper pools conprised 13% of the total |ength
of stream habitat.

A shelter rating was calculated for each habitat unit and
expressed as a nmean value for each habitat type within the survey
using a scale of 0-300. Pool types had the highest shelter
rating at 43. Flatwater had the |owest rating wth 22 and
riffles rated 32 (Table 1). O the pool types, the main channel
pool s had the highest nmean shelter rating at 45, scour pools
rated 42, and backwater pools 39 (Table 3).



Table 5 summari zes fish shelter by habitat type. Bedrock |edges
and under cut banks were the two nost conmon shelter types for
pool s and conprised 29% and 21% of the pool shelter,
respectively. Boulders and root nass were the next nbst common
pool shelter types and conprised 16% and 11% of the pool shelter.
Large woody debris and small woody debris only conprised 7% and
4% of the pool shelter. Gaph 5 describes the pool shelter in
Sonoma Cr eek.

Table 6 summari zes the dom nant substrate by habitat type. G avel
was the dom nant substrate observed in 4 of the 9 | ow gradient
riffles (44% neasured for substrate. Small cobble was the next
nost frequently observed dom nant substrate, and occurred in 22%
of the low gradient riffles (G aph 6).

The depth of cobbl e enbeddedness was estinmated at pool tail-outs.
O the 138 pool tail-outs neasured, 13 (9% had a value of 1; 55
(40% had a value of 2; 39 (28% had a value of 3; and 31 (22%
had a value of 4. On this scale, a value of one is best for
fisheries. Gaph 7 describes percent enbeddedness by reach.

The nmean percent canopy density for the entire survey was 79%
The nmean percentages of deci duous and evergreen trees were 79%
and 21% respectively. Canopy increases in an upstreamdirection
with Reach 1 having the | east canopy and Reach 4 having the nost.
G aph 8 describes the canopy for the entire survey and graph 9
descri bes the canopy by reach.

For the streamreach surveyed, the nmean percent right bank
veget ated was 63% and the nmean percent |eft bank vegetated was
62% For the habitat units neasured, the dom nant vegetation
types for the stream banks were: 65% deci duous trees, 19% brush,
9% evergreen trees, 4% bare soil and 3% grass. The dom nant
substrate for the stream banks were: 47%silt/clay/sand, 28%
bedrock, 22% cobbl e/ gravel and 4% boul der (G aph 10).

Bl OLOG CAL | NVENTORY

Upper Sonoma Creek Fishery Survey

In Septenber of 1995 and 1996 fishery surveys were done at
several sites on upper Sonoma Creek and its tributaries. The
surveys were done by Bill Cox, Departnment of Fish and Game
District Fishery Biologist with assistance from nenbers of the
Sonoma Ecol ogy Center and/or the Southern Sonoma County Resource
Conservation District streamsurvey crew. Fish were collected
with a Smth-Root Type Xl electrofisher. These surveys were only
i ntended to provide a snapshot of the species present and the
rel ati ve abundance. No effort was made to collect quantitative
data which could be used to determ ne actual nunbers of fish
present in the stream



In the following paragraphs reference is made to age 0+, age 1+, and age 2+ steelhead trout
(Oncorhynchus mykiss): this means fish in their first year of life, fish in their second year of life,
and fish older than 2 years, respectively. Age 0+ fish are also called young-of-the-year.
Generally age 0+ steelhead would be from 1.5 to 4 inches long, age 1+ fish would be from 4 to
about 7 inches, and age 2+ fish are about 8 inches or a little more.

Since it is not possible to distinguish juvenile steelhead trout from resident rainbow trout (they are
the same species), any rainbow trout are considered to be steelhead if they are in an area
accessible to adult steelhead as they migrate in from the ocean, although some are probably
resident. In areas above impassible barriers, like the area above the falls in Sugerloaf Ridge
State Park, the trout are considered to be resident. The young of resident rainbow trout may
contribute to the steelhead population. Some young of sea-run steelhnead may remain in the
stream as resident fish.

Sonoma Creek

A 100 foot reach behind the Amadeo restaurant downstream from Glen Ellen. About half of this
reach is shaded, but half is exposed to the sun with no shade. The bottom is sand and boulder
heavily embedded in sand. No count was kept while fish were collected for a demonstration, but
hundreds of western roach, a few sculpin, and one western sucker were observed. No juvenile
steelhead could be found in this area. A few California freshwater shrimp (Syncaris Californica)
were found, but there was very little suitable habitat.

Just upstream of the Arnold Drive bridge at Glen Ellen. This is a wide low gradient riffle and run
site with a boulder and cobble bottom heavily embedded in sand with very little structure in the
form of large woody debris, overhanging vegetation, or undercut banks. There is a high tree
canopy, but closure is not complete and there is sun on most of the water surface. Fish found
included 6 steelhead trout, 114 western roach (Hesperoleucus symmetricus), 11 sculpin (Cottus
sp.), 5 western suckers (Catostomus occidentalis), and 2 California freshwater shrimp. Only a
very small percentage of the roach present at the site were captured, but a relatively high
percentage of the steelhead and suckers were probably captured. Freshwater shrimp habitat was
very poor.

A 200 foot reach upstream from the confluence of Graham Creek near Sonoma Mountain Road.
This stream section has very little shade. The bottom is mostly sand or boulder/cobble heavily
embedded in sand. The gradient of the stream is very low resulting in very little current. Fish
found included 11 juvenile Steelhead trout (4 age 0+, and 7 age 1+), 8 sculpin, 3 western
suckers, and hundreds of western roach. All the steelhead were found in the pool formed at the
confluence of Graham Creek. One California freshwater shrimp was also found.

About a mile upstream of the intersection of Warm Springs Road and Bennett Valley Road at
2445 Warm Springs Road. The canopy is high, but nearly closed. Much of the stream bed at this
site is hard clay. Fish found included 10 steelhead trout, 108 western roach, and 3 sculpin. Only
a very small percentage of the roach present at the site were captured, but a relatively high
percentage of the Steelhead were probably captured. No California freshwater shrimp or potential
shrimp habitat were found.




About ¥ mile upstream of the Lawndale Avenue bridge. The bottom is gravel and cobble heavily
embedded in sand. The canopy is low and nearly complete and the stream is well shaded. The
gradient is greater with more diverse riffle and pool habitat than any of the areas further
downstream. There is significantly more cover for fish habitat in the form of down logs and
branches, root balls, undercut banks, and overhanging vegetation than seen is any of the
downstream sites. Fish found included 26 steelhead trout (22 age 0+, 2 age 1+, and 2 age 2+),
39 western roach, 35 sculpin, 1 pacific lamprey (Lampetra tridentata), and 1 crayfish (Pacifasticus
leniusculus).

A 300 foot reach upstream from the confluence of Bear Creek near the entrance to Sugerloaf
Ridge State Park. This stream section is well shaded with a good canopy of mature riparian trees.
The bottom is boulder/cobble. Fish found included 76 juvenile steelhead trout (71 age 0+, 4 age
1+, and 1 age 2+), and 14 sculpin. Three crayfish were also seen.

Summary

Sonoma Creek downstream of the intersection of Bennett Valley Road and Warm Springs Road
is clearly within the "roach zone" as described by Peter Moyle in Inland Fishes of California. This
is generally a warm, low gradient, poorly shaded area with a sandy/silty bottom and a fish
population dominated by roach, suckers, and other warm water species. Sonoma Creek at the
entrance to Sugerloaf Ridge State Park is in the "trout zone" as described by Moyle. The "trout
zone" is generally cool to cold water, moderate to high gradient, and well shaded with
gravel/cobble/boulder bottom with little silt or sand and a fish population dominated by
steelhead/rainbow trout and sculpin. The area along Warm Springs Road upstream of Bennett
Valley Road may be considered a transition between the "roach zone" and the "trout zone".



DI SCUSSI ON

Sonorma Creek north of Madrone Road has 4 channel types:

12,720 feet of F4 channel type in Reach 1.
40, 262 feet of B4 channel type in Reach 2.
3,595 feet of B3 channel type in Reach 3.
8,318 feet of B2 channel type in Reach 4.

The water tenperatures recorded on the survey days July 1 -

Sept enber 26, 1996 ranged from54 F. to 74 F. Tenperatures were
undesirably warmin reaches 1 and 2 and satisfactory el sewhere.
Air tenperatures ranged from50 F. to 93 F. Water tenperatures
above 65 F., if sustained, are stressful for salnonids. To nake
any further conclusions, tenperatures need to be nonitored for a
| onger period of time through the critical sumer nonths, and
nor e extensive biol ogical sanpling conducted.

Pool s conprised 19% of the total length of this survey. 1In third
and fourth order streans a primary pool is defined to have a
maxi mum depth of at |least three feet, occupy at |east half the
width of the I ow flow channel, and be as long as the | ow fl ow
channel width. The pools are relatively deep with 82 of the 142
pool s having a maxi mum depth of at |east 3 feet (58%. However,

t hese pools conprised only 13% of the total |ength of stream
habitat. In coastal coho and steel head streans, it is generally
desirable to have primary pools conprise approximately 50% of
total habitat.

The nean shelter rating for pools was 43. However, a pool
shelter rating of approximately 100 is desirable. The relatively
smal | amount of pool shelter that now exists is being provided
primarily by bedrock | edges, undercut banks and boul ders. Log
and root wad cover structures in the pool and flatwater habitats
are needed to inprove both sumrer and w nter sal nonid habitat.
Log cover structure provides rearing fry with protection from
predation, rest fromwater velocity, and also divides territorial
units to reduce density related conpetition. The bedrock | edges
and | arge boul ders are suitable anchor points for placed | og
structures.

67% of the low gradient riffles neasured had either gravel or
smal | cobbl e as the domi nant substrate. This is generally
consi dered good for spawni ng sal noni ds.

However, 51% of the pool tail-outs nmeasured had enbeddedness
ratings of either 3 or 4. Only (9% had a rating of 1. Cobble
enbeddedness neasured to be 25%or less, a rating of 1, is

consi dered best for the needs of sal non and steel head.
Enbeddedness |l evels increase in an upstreamdirection with Reach
1 having the best conditions and Reach 4 having the poorest.
This is usually an indication that the introduction of fine
sedinments into the systemwas fairly recent. The higher the
percent of fine sedinent, the |lower the probability that eggs



will survive to hatch. This is due to the reduced quantity of
oxygenated water able to percolate through the gravel, or because
of fine sedinment capping the redd and preventing fry emergence.
In Sonoma Creek, sedinent sources should be mapped and rated
according to their potential sedinment yields, and contro

measur es taken.

The nmean percent canopy for the entire survey was 79% This is a
good percentage of canopy, since 80 percent is generally

consi dered desirable. However, canopy in Reach 1 was only 63%
and water tenperatures were highest in this reach. Elevated

wat er tenperatures could be reduced by increasing stream canopy.
Cool er water tenperatures are desirable for Reaches 1 and 2 of
Sonoma Creek. The large trees required for adequate stream
canopy woul d al so eventually provide stream bank stability and a
long term source of |arge woody debris needed for instream
structure.

SUMVARY

Bi ol ogi cal surveys were conducted to docunent fish distribution
and are not representative of population information. During the
1996 habitat survey, poor canopy, high water tenperatures, |ow
shelter ratings, and a higher nunber of predatory fish exist in
reach 1, but conditions inprove upstream Nursery habitat
appears to be in fair condition where tenperatures are
acceptable. Spawning gravel exists, but there is a high rate of
fine sedi nent deposition, which decreases egg survival.



RECOVMVENDATI ONS

1)

2)

3)

4)

5)

6)

7)

8)

Sonona Creek shoul d be managed as an anadronous, natura
production stream

Conduct outreach to targeted | andowners who draw water from
dam or ot herw se mani pul ate the natural flow of the creek
(39 were observed) to provide up to date information about
responsi bl e water usage. Al so, |andowners should be
educat ed about the natural and positive role woody debris
plays in the system and encouraged not to renove woody
debris fromthe stream except under extreme circunstances
and only under guidance by a fishery professional.

I ncrease the canopy on Sonoma Creek by planting wll ow,

al der, redwood, and Douglas fir along the stream where shade
canopy is not at acceptable levels (portions of Reaches 1
and 2). The non-anadronmous reach above the survey section
shoul d be assessed for planting and treated as well, since
wat er tenperatures throughout are effected from upstream

In many cases, planting will need to be coordinated to
foll ow bank stabilization or upslope erosion contro

proj ects.

Map sources of upslope and in-channel erosion, and
prioritize themaccording to present and potential sedi nment
yield. ldentified sites should then be treated to reduce
the anount of fine sedinments entering the stream Near-
streamriparian planting along any portion of the stream
shoul d be encouraged to provide bank stability and a
buffering agai nst agricultural and urban runoff.

In Sonoma Creek, active and potential sedi nent sources
related to the road system need to be mapped, and treated
according to their potential for sedinment yield to the
streamand its tributaries.

Where feasible, increase woody cover in the pool and
flatwater habitat units along the entire stream Adding
high quality complexity with | arger woody cover is
desirable. In some areas the material is at hand.

Where feasible, design and engi neer pool enhancenent
structures to increase the nunber of pools in the upper
reaches. This nust be done where the banks are stable or in
conjunction with stream bank arnor to prevent erosion

If riparian areas are not inproved in Reaches 1 and 2,
tenperatures in these upper sections of Sonoma Creek should
be nmonitored to determne if they are having a del eterious
ef fect upon juvenile salnonids. To achieve this, nore

bi ol ogi cal sampling is required.



Appendix D

Water Diversions

Southern Sonoma County Resource Conservation District

Sononma Creek Wt ershed Enhancenent Pl an, June 1997
Sout hern Sonoma County Resource Conservation District



Wat er Diversions

In order to get an idea of the nunber of water diversions

affecting the Sonoma Creek watershed, the follow ng table was
conpi l ed using data State Water Resources Control Board (SWRCB) -
D vision of Water Rights, Stream Surveys from California
Departnent of Fish & Gane and Stream I nventories fromthe Sonona

Creek Habitat Inventory.
Cr eek (1) Regi st ered (2) Qbserved
Asbury 0 2(11/ 96)
Agua Caliente 5 0( 8/ 65)
Arroyo Seco 7 2(6/76)
Bear 0 0(7/76), 0(9/96)
Cal abazas 11 6(9/96), 4(9/75), 0(1/61)
Carri ger 1 1(3/76)
Fel der 3
G aham 1 10(12/59), 9(9/96)
Hooker 0 1(4/77)
Nat hanson/ Schel | 8 0(9/74)
Rodger s 3
Sonona 51 32(9/ 96) *
Stuart 1 0(9/96), 0(10/75)
Yul upa 6 1(7/76)

1) Water rights registered with SWRCB as of June 14, 1996.

2) Diversions observed and noted in CA. Fish & Gane Stream Surveys
or Sonoma Creek Habitat Inventory. (MJ/Yr).

* Upstream of ©Madrone Road





