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I ntroduction
A Backgr ound

The Russian River drainage basin (Figure I-1) contains
approximately 1,485 square mles of watershed in Sonoma and Mendoci no
Counties. The headwaters of the main (Wst) fork originate 18 miles
north of Ukiah in the nountainous regions surroundi ng Redwood Vall ey.
The East Fork joins the West fork four mles upstream from Uki ah.
Natural flow in the East Fork is augnented by flow diverted fromthe
Eel River and Van Arsdale Damvia the Potter Valley power project.
Russian River flow (in the East Fork) is further regulated by the
Coyot e Dam Project conpleted in 1959.

The major tributaries flowing into the mai nstem bel ow "the forks"
are Feliz Creek at Hopland, Big Sul phur Creek at C overdale, Dry Creek
at Heal dsburg, Mark West Creek at Mrabel Park, and Austin Creek at
Duncan MIls. The river flows approximately 95 mles fromthe East
For k- West Fork confluence to the nouth at Jenner. Flow is southerly
for the upper two thirds of the river extendi ng through Ukiah,

Hopl and, and Al exander Valleys. The lower 30 miles of river flows
west towards the Pacific COcean cutting through the Mendoci no Coast
Range.

The Russian River drainage system provides val uable fishery
habitat as well as water supply and recreation opportunities for both
visitors and |ocal residents. On the river and tributaries, up to 200
sumer and recreational dans and road crossings are constructed
annually. Instreamstructures vary in size fromsmall gravel
i mpoundnents to | arge sem permanent dans i nundating several mles of
river for recreation, irrigation, and nunicipal water supply.

The Russi an River drainage supplies spawni ng and nursery habit at
for an estimated run of 57,000 steel head and 6000 sal non. Anerican
shad also migrate into the river each spring and early sumer to
spawn. Specific data regarding the inpact of tenporary and sem -
per manent structures on anadronous fish (steel head, sal non, shad)
passage was |imted. Data on | ocation and extent of fish habitat and
spawni ng areas on the Russian River and tributaries was also limted.
In addition, the effects of dans and road crossings on water
tenmperature, dissolved oxygen content, and turbidity were |argely
unknown.
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B. Scope and Purpose of Wrk

The purpose of this study was to conduct a "systematic
survey of existing and potential fish habitat and water
i mpoundnent structures and other structures that nmay pose barriers
to fish mgration in the mai nstem Russian River and Dry Creek."

The scope of work includes a literature review of study
nmet hods, Russian River fishery resources and habitat, hydrol ogy,
and instream structures; wet and dry season field surveys of fish
habitat and structures; evaluations of fish passage inpedinents,
spawni ng habitat, and nursery habitat; and recomrendati ons for
optimum fl ow for spawni ng and nursery habitat. The area of study
is the mai nstem Russian River fromthe nouth to the confl uence
with the East Fork, and Dry Creek fromthe confluence of Russian
River to Bord Bridge (see Figure I-1).

This study was initiated by the Corps of Engineers after the
Russi an River Basin Phase | Study Report (Decenber 1976)
identified significant data needs for preservation and enhancenent
of the Russian River fishery. The fish habitat and inpoundnment
study is designed especially to contribute to managenent deci sions
regarding flow rel eases from Coyote Dam and t he Warm Springs Dam
and Lake Sonona Project. Since virtually all managenent deci sions
within the basin will be related to flow rel eases, this study
fornms a vital part of the overall Corps Survey Study of the
Russi an Ri ver Basi n.



. Literature Review
A. Met hods and Material s

1. Cener al

Sal non and steel head trout habitats have been
eval uated on the basis of a wide variety of stream paraneters.
Eval uati ons based on one or just a few paraneters have not been
shown to be valid in rating fish production, except in cases of
very adverse conditions, of which any one or two severely affected
production. Platts (1976) states, "Past studies do denonstrate
correl ations...between parts of the aquatic system
and. . .surroundi ngs but not correl ations between environnent al
vari ables...and fish populations.” Platts (1974) searched for
correl ati ons between many conmon stream paraneters and fish
abundance, but found the correlation between any one condition and
fi sh abundance to be |low. Additionally, his analysis showed "t hat
the anount of fine sedinent in the channel had no effect on any
observed variations in fish population nunbers.” "No clear trend
was identified between total fish populations or individual fish
speci es with percent rubble, although rubble was the only substrate
class that had explained variation (two percent for total fish
nunbers). "

Apparently, nore nearly valid evaluations are possible
when only one species and |ife stage or biotope is involved in the
assessnment. For exanple, McNeil and Ahnell (1964), found
correl ati on between the percentage of fine sedinent (dianeter
<0.833 mm ) and the total sedinent in pink sal non spawni ng areas
and the escapenment of adult pink salnon to spawni ng streans.

Studies by the Oregon State Gane Commi ssion (Smith,
1973), anong ot hers, have reveal ed that sal non and steel head tend
to spawn under certain conditions of water velocity and depth. The
fall run king salnon tended to build nests where water velocities
0.4 feet above the bottomwere fromabout 0.6 to 2.65 feet per
second (fps), and where the nean depth was about 1.3 feet. Wnter
steel head spawned mainly at velocities ranging from1l.3 to 2.9 fps
and at a nmean depth of about 1.4 feet. N ckelson (1976) found good
correl ati on between the biomass of juvenile silver salnon and a
"habitat quality" index based on water depth, velocity, cover, and
substrate conditions in Elk Creek, Oregon. A recent conprehensive
survey of the literature on pertinent ecol ogical requirenents of
sal non and steel head is provided by G ger (1973).



Al'l currently avail abl e net hodol ogi es for evaluating fish
producti on potentials fromstream conditions are conposed of one or
nore measurenent or estimation techniques involving stream
paraneters known to be inportant in determ ning the success of sone
life stage of a given fish in a given biotope. The validity of such
general nethods is questionable, and no standard nmethod for habitat
eval uation exists. |In fact, as Gger (1973), in his conprehensive
revi ew of eval uati on methods, states "A...major problem (in
eval uating streans) concerned the al nost conplete lack of uniformty
of study nethods.” The npbst up-to-date and conprehensi ve di scussion
of current nethodol ogies is that of Stal naker and Arnette, (1976).

Baracco (1977) estimated the m ninmum fl ow requirenents
for steel head, king and silver salnmon in Dry Creek. H s net hodol ogy
was used as a guide to the devel opment of appropriate techniques for
this study because it represented California Departnent of Fish and
Ganme net hodol ogy and because it was specifically applicable to Dry
Creek. However, other methods were considered and sonme origi nal
techni ques were devised in arriving at the final approach used in
this study.

2. Fi sh Habitat Requirenments

a. Fi sh Passage Vel ocities, Depths, and D ssol ved
Oxygen Concentrations

The passage of adult silver sal non and steel head
over riffles is deened to be possible at water depths of 0.6 feet or
greater. For king salnon, the depth criterion used was 0.8 feet
(based on Hutchinson, et al., 1966, and Thonpson, 1972). These
criteria were adopted by Baracco (1977) in his flow requirenent
study of Dry Creek. Baracco considered riffles critical to fish
passage if the shall owest continuous transect across the riffle did
not contain a 10 percent continuous portion and a 25 percent total
I ength nmeeting mninumdepth criteria established by Thonpson
(1972).

The maxi mum wat er velocity criterion for
adult steel head and sal nbon passage over short distances of
rapidly flowing water (e.g. culverts, dam spillways, etc.) was
determ ned to be 8 fps.

Evans (1974) reconmends a maxi num al | owabl e passage
velocity of 6 fps for upstreamnigrating sal non and st eel head,
whil e Baracco (1977), in evaluating critical riffle passage by
steel head and salnmon in Dry Creek, utilizes 8 fps as the maxi mum
passabl e velocity. Thonpson (1972) uses this sanme nmaxi mum val ue of
8 fps for adult sal nonids.
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Anerican shad passage criteria are not as
available in the literature as data regardi ng steel head and
salmon. Collins (1951) found that shad were easily able to
negotiate the fishway at Essex Conpany Damin Law ence,
Massachusetts, where maxi num water velocities did not exceed 3
fps. Waver (1965) conducted experinents on shad passage in a
section of controlled streanflow and water velocity on the
Colunbia River. Dealing with relatively high water velocities,
Weaver determ ned that shad were able to travel an average
di stance of 30 feet in water flowing at 11.4 fps before becom ng
exhausted and falling back.

Shad passage in Denil fishways on the | ower
Russi an River was investigated in 1973. Eleven shad were observed
nmovi ng upstream and ei ght shad were observed novi ng downstream
during the period of June 2 through July 14 (Baracco 1978).
Al t hough observations did not include the beginning of the shad
m gratory season (April-Muy), it was suspected that the fishways
present ed passage problens to American shad. Fishways were
subsequently nodified to reduce slopes and velocities (C.D. F. G
1978a, 1978b). Morrison (1978) notes that slopes exceeding 1 in 6
are not easily passable by shad. Russian River Denil fishways are
wthinthe limt (C.DF. G, 1978a, 1978b and Morrison, 1978). Fry
(1973) indicates that, "shad are very poor at ascendi ng fishways
and are apt to be stopped even by a relatively |low dam" Bel
(1973) notes that shad generally reject orifice openings as | ow as
6 feet and that square corners may trap migrating fish. Bel
suggests surface and wall side passage be provided for this
speci es.

During the fall and wi nter upstream m gration of
adult sal noni ds, water tenperatures are | ow and di ssol ved oxygen
probl ems are not usually encountered. Levels of dissolved oxygen
are generally near the saturation val ue. However, |ate sumer and
early fall runs in very warmor polluted streans mght face oxygen
probl ems. Sans and Conover (1969) reported that fall run king and
silver salnmon usually did not attenpt to pass over a barrier on an
Oregon river until oxygen concentrations rose to 4 or 5 ng/l. It
is possible that adult sal non and steel head woul d be under stress
even at high dissol ved oxygen concentrations when water
tenperatures are high. Tenperatures commonly are high in the
| ower reaches of the Russian River during the m nor August and
Sept enber run of king sal non.



b. Spawni ng Habi t at
1) Substrate

Whet her a given stream bottom substrate
is suitable for the successful spawning, incubation, and energence
of sal nmon or trout depends on at |least the following interrel ated
condi tions:

* S ze-class conposition of the substrate, particularly with
respect to the amount of fine sedinent in the substrate.

» Existing degree of conpaction of the substrate.

 Porosity of the substrate down to bel ow the poi nt of egg
deposition in the fish nest.

 Percolation rate of water through the substrate in the nest area.

* Depth and velocity of the water over the substrate in
whi ch the nest is constructed.

It is well known that the size of sedinent
particles influences the porosity of the spawni ng substrate.
"Fines" (variously defined as particles less than 4.7 to 0.833 mm
in dianeter) have been shown to reduce porosity and therefore
perneability to water flow and thus adversely affect the success of
reproduction of sal non and steel head (see, e.g., Sheridan, 1968).
McNei | (1946) found that where fines (of <0.833 mm) in sone Al askan
sal non stream spawni ng areas exceeded about 15 percent of the total
sedi nent, perneability becanme greatly reduced. Hall and Lantz (1969)
reported that the ability of steelhead and silver salnmon fry to energe
fromthe gravel was reduced as the percentage of fines (1 to 3 mMm)
i ncreased. Success of energence ranged from near 100 percent when no
fines were present, to only 20 percent or |ess when the proportion of
fines was 70 percent. Bjornn (1968) found that artificially stocked
king salnon fry were able to energe equally well from prepared
m xtures of sedinent in troughs that contained "sand" (0.1 to 0.25 mm
in diameter) in amounts fromzero to 30 percent, but that at
concentrations of 40 percent or nore, very few or no fry energed.
Steel head fry energence was not reduced by concentrations up to 12
percent, but at a concentration of 61 percent, very few energed.
Burns (1970) found fines (<0.833 mm) in nean concentrations from 10. 2
to 23.2 percent in spawing riffles in several small undisturbed
streanms in California. |In several disturbed (|l ogged) water-
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shed streans, concentrations ranged from13.3 to 34.3 percent. The

undi sturbed streans had spawni ng beds made up of 13 to 33.7 percent

sedi nent particles between 0.833 and 3.3 nm The concentrations were from
about 10.1 to 31.2 percent in the disturbed streans. Platts and Megahan
(1975) found concentrations of fines (<4.7 nmm) up to 55 percent in sone
ki ng sal non and steel head spawni ng areas in |daho.

A nunber of investigators have suggested
standards of size-class conposition of potential spawning area substrate.
For exanple, Van Wert and Smth (1962) arrived at standards for Kking
sal non, based on the literature and on observations in the upper
Sacranmento River system Puckett and Hi nton (1974) adopted the sane
standards in an Eel River study. Baracco's (1977) methodol ogy (based
| argely on the work of Van Wert and Smith, 1966) was the primary source
i nvol ved i n devel opi ng standards for the Russian River study. Sedi nment
predom nantly between 0.5 and 4 inches di aneter was consi dered suitable
for the spawni ng of steel head and silver sal non, and sedi ment between 1
and 6 inches in dianmeter was considered suitable for king sal non.

2) Water Velocity

Steel head are reported to regularly
spawn at velocities ranging fromabout 1.0 to 3.5 fps as measured at
di stances of 0.4 or 0.5 feet above the bottom (Thonpson, 1972; Hunter,
1973). Silver salnon comonly spawn at velocities of 0.5 to 3.0 fps, at
0.5 feet fromthe bottom (Sans and Pearson, 1963). King sal non are known
to regularly spawn at velocities of 0.9 to 3.1 fps, at 0.6 feet fromthe
bottom (Sanms and Pearson, 1963). Chanbers, et al. (1955), reported fal
run king sal non spawning in the Colunbia River at velocities up to 3.75
fps, as neasured at 0.4 feet above the bottom Finnell (1970) believes
that the m ninumvel ocity of the flow over spawni ng substrates should be
1.5 fps for trout egg survival. Puckett and H nton (1974) adopted 1 to 3
fps as their criterion of the suitable range of spawning velocities for
king salnon in an Eel River study.

3) Wat er Depth

The commonly reported depths at which
silver and king sal non and steel head spawmn range fromabout 0.3 to 2.3
feet (Sanms and Pearson, 1963, Hunter, 1973, etc.). These fish are known
to spawn i n deeper water under sone circunstances. Wstgate (1958) used
4 feet as the maxi num spawni ng depth of king salnon in his Consumes
River (California) evaluation of the relationship between flow and
- 8-



usabl e spawni ng gravel. Chanbers et al. (1955), reported that
fall run Colunbia River king sal non commonly spawn at depths up
to about 6.5 feet. Large rainbow trout typically spawn at depths
of 5.8 to 6.6 feet in the Lardeau River in British Colunbia
(Hartman and Gal braith, 1970).

4) Wat er Tenperature

The optimum tenperature range for
upstream m gration and maturati on of adult sal non and steel head
is said to be fromabout 7.2 to 15.5°C (45 to 60°F) (Burrows,
1963). He states that the optinmumfor spawing is from5.8 to
12.8°C and for eggs and fry is fromO to 12.5°C. The California
Departnent of Fish and Gane deens about 14.4°C the maxi num t hat
will allow normal egg devel opnent in upstreammgrating adult
Sacranento River king sal non.

5) Di ssol ved Oxygen

Very little information on the dissolved
oxygen needs of adult sal nmon and steel head was found. Warren,
Doudor of f, and Shumwvay (1973), recomrend that dissolved oxygen
concentrations not be | ower than about the "air-saturation”
| evel, regardless of tenperature, for the well-being of silver
sal nron. However, their reconmmendati on appears to be based on the
results of studies with juvenile silver salnon. Various
authorities deem5.0 to 7.0 ng/1 of dissolved oxygen in open
waters to be the mninumrequired for the protection of sal non
and trout. Davis (1975) considered 7.85 ng/1 a safe |evel.

Di ssol ved oxygen concentrations as low as 7.5 ng/ 1l (84.6%
saturat ed) have been reported in the | ower Russian River at
Duncan MIls (CD.WR , 1968).

C. Nur sery Habi t at

1) Tenperature

Paci fic sal non and steel head general ly

can tolerate up to a maxi numof about 20°C without ill effects. At
tenperatures fromabout 20° to 25°C, tenperature al one woul d not be
expected to kill these fish, but they would be expected to suffer
in some way (such as by reduced gromh). Over a |long period of

exposure, (e.g., 1 week), sonme fish would be expected to die at

25°C, even when acclimated to a high tenperature (based on Brett,
1952 and 1959). Edge (1974) and Vigg (1974) found that the 8 hour
nmedi an tolerance limt (TLm) of juvenile northern California silver
salnon acclimated to a I ow tenperature (15°C) was 27.25°C. Under
the same conditions, the TLm of juvenile steel head was 27.4°C.
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When acclimated to a higher tenperature (20° to 22°C) the TLnmi s
were 27.5°C for both fish. They found that at tenperatures from
26.5°C to 28°C, sone fish would be killed within 2 hours.
Tenmperatures of 28°C or higher were quickly lethal (i.e., within 2
hours) to all fish tested.

Tenperatures of 7.7°C +_ 1.6°C were
considered "ideal" for the release of juvenile king salmon from
the Spring Creek Hatchery into the Col unbia River. Tenperatures of
4.4 to 7.7°C (40 to 42°F) are considered "safe", and tenperatures
| ess than 4.4°C and over 10°C are considered "critical"” (Junge and
Phi nney, 1963). These tenperatures bear not only on these
hat chery operations, but perhaps also on the success of natura
reproduction and migration to the ocean under Col unbia River
condi tions.

2) Wat er Depth

The inmportance of depth, except bel ow
certain mninmuns, in determning the production of juvenile sal non
and steelhead is not clear. Platts (1974) found essentially no
correl ati on between stream depth and the abundance of juvenile
king salnon in his |Idaho studies. Platts and Partridge (1978)
reported that recent studies showed that nost juvenile king sal non
in several Salnon River (ldaho) tributaries utilized pools with
dept hs over 0.5 feet. They rated pools with depths greater than 3
feet the highest quality. Stewart (1970) found nmean depth to be
the variable nost highly correlated with rai nbow trout bi omass of
14 physical characteristics of streans he studi ed. Chapnman (1966)
believes that depth, per se, rarely is inportant, conpared to
vel ocity, turbulence, and cover, as a determ nant of sal nonid
distribution in streans. On the other hand, N ckelson (1976)
successfully used depth (as a factor in his "habitat index") in
seeking correl ati ons between habitat conditions and juvenile
silver sal non biomass in Elk Creek, O egon.

Various authors such as Everest and
Chapman (1972), Thomson (1972), and Pearson et al. (1970), cite
characteristic depths of juvenile sal non and steel head nursery
habitats. Cenerally, these range fromabout 0.5 to 4 feet. 1In
small streans salnonid fry commonly are found at | esser depths; in
| arge streans, older juvenile sal nonids often are common in runs
and fast pool sections nuch deeper than 4 feet. The water depths
frequented by juvenile king salnon and steel head in nursery
streans typically vary considerably between day and night. At
night in the sunmer, they commonly nove inshore into very shall ow
water, sonetinmes less than 0.2 feet deep (Edrmundson, et al. 1968).
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Waters (1976) considered depths from
about 0.3 to 5 feet as suitable "resting Mcrohabitat" for
trout. For trout food organi sm"production” he considered
depths fromabout 0.2 to over 5 feet suitable, but maxi mum
production was deened to be at depths between about 0.5 and 3
feet. Baracco (1977) adopted a m ninumdepth of 0.5 feet as a
criterion of suitable nursery habitat for Dry Creek sal nonids.

3) Vel ocity

Baracco (1977) adopted average water
velocities of 0.5 to 3.5 fps as a criterion of suitable
salnonid nursery habitat in his Dry Creek eval uati on. Pearson
et al. (1970) found juvenile silver salnmon in pools at
velocities up to a maxi numof 0.7 fps, and they considered this
velocity to be optimum for pools. Waters (1976) consi dered
velocities (as neasured 0.2 feet fromthe bottom up to 1.0 fps
suitable for trout "resting mcrohabitat.” He rated velocities
of approximately 0.5 fps highest in quality for this use.
Thonpson (1972) considered riffle velocities of 1 to 1.5 fps
and pool velocities of 0.3 to 0.8 fps as suitable for juvenile
sal nonids. Edmundson, et al. (1968) found that juvenile
st eel head and ki ng sal non conmonly use "quieter"” waters during
t he night than they occupy during the day.

Besi des having direct effects on fish
distribution, velocity affects fish food organi smdistribution
and production, surface turbul ence, and rates of intragravel
flow Gger (1973) reviewed the literature and concl uded that
"...the greatest nunbers of organisns can be found in riffles
at...velocities (as nmeasured in open water) ranging from
1.0...to about 2.5 fps..." Waters (1976) considered velocities
(as nmeasured at 0.2 feet above the bottom of about 0.5 to 4.2
fps as "productive" of trout food organi sns; velocities of
about 2 to 3 fps were rated highest in "productivity."

4) Substrate

Juvenil e sal noni ds nake much use of
substrate materials for protection frompredators and from
di spl acenent by currents (Hartnman, 1965). Ednundson, et al.
(1968) reported, "Wnter |ocations of steel head trout and
chi nook sal non wore primarily under or between rubble parti -
cles and young fish were seen rarely without diligently
searching in the substrate." Silver salnon nmay be |ess
dependent than steel head on the substrate. Hartnman (1965)
observed that silver salnon tend not to seek shelter under
aquariumrocks in the winter. Gager (1973) states in his
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literature review, "Many authors have reported that there is
i ncreased association of fish with the stream substrate as current

velocity increases..." and that "there is evidence that subnerged
obj ects such as | arge boulders can at tines substitute for overhead
cover." He also concluded that the degree of substrate irregularity

apparently influences space requirenents of fish through visua
isolation, and that increased isolation can increase fish abundance.
Waters (1975) rated Pit River (California) substrates as "resting
m crohabi tats" for rainbow trout in descending order of quality as
follows: rubble: 1.0, gravel: 1.0, sand: 0.9, boulders: 0.8,
silt: 0.6, and bedrock: 0.

Many i nvestigators have found rel ati onshi ps
bet ween substrate size-conposition and streaminvertebrate food
or gani sm abundance in general. Needham (1938) rated bottomtypes as
to the average availability of fish foods as follows: rubble,
coarse gravel, fine gravel, hardpan, and bedrock. Sprules (1947)
|isted rubble, gravel, muck, and sand in descendi ng order of
production of enmerging aquatic insects in sone Ontario streans.
Kennedy (1967) found the majority of organi sns on substrate conposed
of rocks 2.6 to 7 inches in dianeter.

Waters (1975) rated the food-producing
quality of Pit River (California) substrate materials as foll ows:
rubble (3 to 12 inches dianeter): 1.0, gravel (1/8-3 inches
di aneter): 0.6, silt: 0.2, and sand: O0.1.

The excessive deposition of fine sedinent on
coarse substrates is known to be harnful to food organi sm
production as well as to fish. Gager (1973) sunmarizes the
literature on sedinentation as follows: "It appears certain...that
sedinentation largely influences rearing fish in an indirect manner
t hrough reduction of their food supply. The principal node of
i nvertebrate reduction appears to be through | oss of habitat caused
by the accumul ation of silt anmpbng and over substrate particles.”
Cedarholm et al. (1978) concluded, "It is inportant to keep the
gravel interstices fromclogging with fines (materials |ess than
0.85 nm in dianeter) because the substrate is a very inportant
source of predator escape cover for salnonid fry in sumrer, and
hi di ng cover fromstreanflows in winter."

5) Shel t er

Shelter for streamfish nay be provided
by overhead vegetative canopy, instream vegetation, undercut
banks, stream bottom nmaterials such as rocks and |ogs, water
depth, and surface agitation. Shelter provides fish resting
pl aces and protection frompredators, currents, disturbance,
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and excessive sunlight. Many species of fish prefer shade. Sone,
such as juvenile silver sal non, avoid excessive shade (Ruggles,
1966). Lewis (1969) in his trout studies found pool nean current
velocity and total cover to be nore inportant than pool surface area
vol une, and nean depth in accounting for the abundance of trout.
Waters (1976) speculates that an "ideal" trout stream m ght have 10
percent of its wetted area conposed of shelter.

Cover is not only of direct value to
fish, but is indirectly inportant in food production and in water

tenperature control. Shallow streans in hot climates m ght require
much nore than 10 percent overhead coverage of wetted area in order
to realize optimumcontrol of tenperature. |In such streans, sumrer

tenperatures nmay be the nost critical factor in the production of
sal noni ds, and adequate shadi ng of the water fromthe sun nay be the
nost inportant requirenent for satisfactory production.

6) Pool -Ri ffl e Rel ati onshi ps

Riffles generally are the principal producing
areas for fish food organisns in a stream and they are inportant in
provi di ng shelter, anong other requirenents, of juvenile sal nonids.
Pool s provide resting and feedi ng spaces, and they afford sone degree
of protection to fish. Cenerally, sal non and steel head juveniles nove
fromshallowriffle areas into deeper and faster water areas as they
grow larger. The seasonal distribution of silver sal non and
steel head in Big Beef Creek in Washington (Al lee, 1974) is
approxi mately as follows: silver salnon fry energed earliest by
March and occupi ed shall ow stream margins. Later these fish tended
to take up residence in pools. At the sane tine, young-of-the-year
st eel head, which had enmerged after the silver salnon, still were
occupyi ng the shallow areas. By May, both silver sal non and st eel head
young- of -t he-year were occupying the pools. Yearling steel head were
found mainly in deep pools and in deep areas with high velocities.

In a given streamthere may be a nore or
| ess ideal ratio between the anount of pool and riffle habitat for
maxi mum producti on of a given species of salnmon or trout. Thonpson
(1972) concluded that pool-riffle ratios around 1:1 generally are
i deal for salnonids. Platts (1974) found that rainbow trout
densities were greatest in areas with a 1:1 ratio. He also refers
to m xed species populations in |Idaho streans, stating that
"densities of fish populations in relation to pool-riffle ratios
were | ower than the often quoted optinum pool-riffle ratio of
50:50. The highest total fish popul ation densities occurred
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in areas of stream having 30 to 50 percent pool ratings." Fifty-
ni ne percent of the juvenile king sal non he found were from stream
stretches conposed of |ess than 20 percent pools.

3. Optimum Stream Fl ow Esti mati on

The nmethods for estimating streanfl ows corresponding to
opti mum production of fish habitat are generally based on one of
the foll ow ng approaches:

« The fraction of the average or "base" discharge of a
streamthat is deenmed, through |ong-term observation
to be generally adequate for a certain use (e.qg.
spawni ng) or for a certain season (e.g., wnter),
during which a certain streamusage by fish is provided
(Tennant, 1975).

» Direct observations of the amount of suitable habitat
avai l abl e and/or used by fish in the streamat w dely
di fferent observed flows (Westgate, 1958).

 Measurenents of stream features and conditions al ong
per pendi cul ar transects. Transect conditions are
assuned to represent stream section conditions. The
sunms of the section extrapolations are assunmed to
represent an entire stream study area (Cochnauer
1976) .

* Intensive observations of streamfeatures and conditions
all along relatively short stream sections, whose
average quality is assunmed to be representative of the
entire study area (Newhouse, undated).

 Intensive exam nation of "critical areas.” The flows
deened necessary to protect critical area conditions
woul d be observed and estimated. Flows that woul d
protect these areas are deenmed adequate to protect the
study area as a whol e (Anonynous, 1973).

St al naker and Arnette's (1976) conprehensive revi ew of
nmet hodol ogi es for the determ nation of streamflow requirenents
was used herein as the main source of summary information on
met hods currently in use. Methods not |isted by Stal naker and
Arnette, such as those described by Waters (1976), Baracco (1977),
and Cochnauer (1976) were al so considered in devising techniques
for the habitat evaluations and optinmum fl ow estimations required
for this study.
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Cal cul ati on of "optimun flow for fish production is
far froman exact science. This is due partly to poor
under st andi ng of the biol ogical significance of many stream
paraneters affected by flow In addition, as Platts (1976)
indicates: "Difficulties arise in devel oping valid nethodol ogi es
because of the problens encountered in quantitatively describing
the true state of an aquatic system"” In conmparing nethods in

use, it will be noticed that some are applicable only to | arge
streans, or only to small streans, or only to certain species of
fish. In other words, no one nethod applicable to al

situations has been devel oped.
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B. Fi shery Resources in the Russian River

Fi shery resources of the Russian River include over 30 species
of resident freshwater and anadronmous fish. The inportant
anadr onmous speci es include steel head trout (Sal no gairdnerii),
silver sal non (Oncorhynchus kisutch), king salnon (0.tshawtscha)
and Anerican shad (Al ora sapidissinma). An estinmated 57, 000
st eel head and 5,500 silver sal non use the drai nage annually for
spawni ng and subsequent juvenile nursery habitat (Vestal and
Lassen, 1969). King salnon reportedly once spawned in small
nunbers in various stretches of the upper drainage. In the future
it is likely that any king salnmon run in the Russian River will be
hat chery dependent (Jensen, 1973). Anerican shad support a |arge
sport fishery in the Russian River. Annual shad runs were
estimated to be between 11,000 and 22,000 fish for the 1971 season
(C.D.F.G, 1978 a).

The Russian River drainage network contains approxi nately 234
m | es of salnon habitat and 449 miles of steel head habitat, with
240 tributaries recognized as part of this network (C.D. F. G,
Undated,a). Table Il1-1 indicates nmain tributaries of the drai nage
and their inportance with respect to salnonid fishery habitat
(Vestal and Lassen, 1969).

1. St eel head

St eel head enter the Russian River in |ate Novenber and
reach peak spawning activity in January and February (C.D. F. G,
Undat ed, b). Steel head habitat includes the mainstem all major
tributaries and many minor tributaries as long as fish passage
criteria are satisfied. Spawning activity has reportedly
di m ni shed in recent years (Lee and Baker, 1975). Longhurst (1972)
noted that prior to construction of Coyote Dam nmajor steel head
spawni ng occurred in the mainstem Russian River. During this
period, the nost critical factor controlling the success of fish
propagati on was | ow sumrer flow and resulting insufficient quantity
of nursery habitat (C.D.F. G, Undated,c). Longhurst indicated
(based primarily on personal comuni cation with sport fishernen)
that a limted anount of steel head spawning still occurs in the
upper mainstem primarily above Heal dsburg. Since construction of
Coyote Dam however, the nost critical factor limting steel head
propagation is the poor quality of the existing nursery habitat
(C.D.F. G, Undated,c and Longhurst, 1972).

Tributary information regarding fish habitat in the
Russi an River drainage systemis |imted; nuch of the
information is unpublished. The follow ng contributions were
consi dered pertinent to this discussion (Table I1-1):
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TABLE I1-1
RUSSI AN RI VER AND TRI BUTARI ES USED BY SALMONI DS

Tot al Ml es Used by
Sonoma County Streans Total Mles KS SS SH
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TABLE 11-1
RUSSI AN RI VER AND TRI BUTARI ES USED BY SALMONI DS
(Conti nued)

Tot al Mles Used by

Sonoma County Streans Tot al

M I es

KS SS

SH

Crocker Creek
Gl Creek
MI1ler Creek
Sausal Creek
Maacama Creek
Redwood Creek
Wl | ace Creek
Kel | ogg Creek
Franz Creek
McDonnel | Creek
Ingalls Creek
Mar k West Creek
Porter Creek
Hor se Creek

Van Buren Creek
Humbug Creek

W nsor Creek
Weeks Creek
Sant a Rosa Creek
Mat anzas Creek
Green Vall ey Creek
Smth Creek

Dut ch Creek
Freeze CQut Creek
W11l ow Creek

Russi an Ri ver 66

-

-

N

N

=

Unnanmed Tri butaries 20.
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Mendoci no County Streans

Dry Creek 20
Comm nsty Creek 7
Pi eta Creek 17
Dool ey Creek

Feliz Creek

Duncan Creek

Crawford Creek

Morris Creek
Robi nson Creek
Howel | Creek
Dool i n Creek

6

16
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TABLE 11-1
RUSSI AN Rl VER AND TRI BUTARI ES USED BY SALMONI DS

(Cont i nued)
Tot al Mle Used by

Sonoma County Streans Total Mles KS s SS SH
MIIl Creek 3.5 3.0
Sul phur Creek 1.5 1.5
Ors Creek 6.0 6.0
Henesl ey Creek 1.0 1.0
Yor k Creek 2.0 2.0
East Branch Russian F R 23.0 1 1
For syt he Creek 19 19
Acker man Creek 9 9
Unnamed Tri butaries 4 4
Russi an River 43.5 34.5 43.5

202.0 35.5 166.5

682.0 101.5 132. 0 448.5
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St eel head habitat eval uati ons were conducted by Forester
and Jones (1973) in the Austin Creek drainage, an inportant |ower
Russian River tributary. Kubicek and Price (1976) discussed
st eel head habitat conditions and spawni ng success in the
geothermal ly active Geysers area of Big Sul pher Creek. Wst Fork
Russi an River steel head fisheries were investigated by the
California Departnment of Fish and Gane (C.D.F. G, Undated,d).

St eel head nanagenent problens in East Fork Russian River bel ow
Coyot e Dam were di scussed by Allen (1960).

2. Si |l ver Sal non

Silver sal non spawn in about 20 tributaries of the | ower
river up to and including Dry Creek (Lee and Baker, 1975 and
Baracco, 1978). Upstream mi gration begins in Novenber and spawni ng
general ly reaches peak activity in Novenber, Decenber, and January
(C.D.F.G, Undated,b). During |low flow conditions in | ower Russian
River tributaries, spawning may occur in the mainstem Russian River
(Baracco, 1978).

Silver salnmon are generally planted annually in several
of the lower river tributaries. Austin Creek, Dutch Bill Creek, and
Dry Creek receive nost of the planting effort (C.D.F.G, Undated,e).
Recent stocking efforts have concentrated on establishing runs for
br oodst ock purposes in Dry Creek prior to construction of Dry Creek
Hat chery (Vestal and Lassen, 1969).

Baracco (1977) has indicated spawni ng, nursery and
passage criteria for silver salnmon in the Dry Creek drainage. In
addition, flow recomendati ons were nade for mninmumrel eases from
the Warm Springs Dam and Lake Sonoma project. Forester and Jones
(1973) discussed habitat requirenents for silver salnon in the
Austin Creek drainage and provi ded recomrendati ons for stream
managenent .

3. Ki ng Sal non

King salnon mgrate upstreamearlier in the season than
st eel head and silver salnmon. Mgration can begin as early as |ate
August with spawning occurring primarily in Novenber and Decenber
(C.D.F.G, Undated,b). King salnon spawning activity occurs
primarily in the mai nstem Russian River (Vestal and Lassen, 1969).

King sal mon have not established a self-sus-
taining population in the Russian River drainage. The
California Department of Fish and Gane has a | ong history of
king salmon planting in the Russian River. Numer ous
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Sacranento River fall run and winter run fish have been pl anted
but have produced only tenmporary spurts in the fishery. King
sal non planting efforts have not produced lasting results
primarily due to early season returns of spawners when water
tenperatures were too high for successful egg and juvenile
devel opnment (Baracco, 1978). Mdre recent attenpts to establish
a king salnon run involved planting late running stock fromthe
G een River in Washington (Jensen, 1973). New attenpts will be
made to establish a run of king salnon after the conpl etion of
t he Warm Springs Dam and Lake Sonoma Project. Currently, it is
estimated that approxinmately 500 king sal non enter the river
annual Iy (Robi nson, 1972).

4. Aneri can Shad

American shad begin their upstreammgration in
March and spawn primarily between April and July (C.D.F. G,
Undated,b). Shad utilize approximately 32 miles of the
mai nst em Russi an River up to Heal dsburg Menorial Dam Unli ke
sal non and steel head, shad spawn in the water colum over
gravel and sand substrates in areas satisfying velocity
criteria (Baracco, 1978). Eggs drift seaward or settle,
usual |y hatching within six days of spawning (Fry, 1973).
Juvenile shad remain in the river and mgrate to the ocean as
fall approaches.

Many questions remai n unanswered concerni ng Russi an
Ri ver American shad popul ati ons (Baracco, 1978). Spawni ng,
feeding, juvenile life history, and mgration of west coast
popul ati ons need to be investigated. The nost recent and
conmpl ete Russian River shad studies were conducted by the
California Departnment of Fish and Gane in 1970 and 1971
(C.D.F. G, 1978a, 1978b). These studies indicate that an
estimated 11,000 to 22,000 shad enter the river annually.
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C. Basi n Hydr ol ogy

Hydrol ogi c data for the Russian River basin consists primarily
of information accunmul ated by the Water Resources Division of the
U S. CGeol ogical Survey. Gage station data consists of records of
stage, discharge and water quality (U S. G S., 1972). Period of
record and parameters nmeasured at each gage station vary. Appendix D
i ndi cates |l ocation, types of data recorded and averages and extrenes
for the period of record at the Russian R ver drainage gage stations.

Gage station data are published annually for each water
year. Up-to-date information is available through the U S.
Geol ogi cal Survey and various county and state cooperative
agenci es.

In addition to nmintaining stream gage stations, the U S
Geol ogi cal Survey has conducted special investigations of turbidity
and suspended sedinent. Levels and sources of turbidity have been
di scussed (Brown, 1971 and Ritter and Brown, 1971). A study is in
progress dealing with nutrient |evels, algal concentration, and
bacterial levels within the drai nage (Syl vester, 1978).

Addi tional streanflow and water quality data are avail able
t hrough various state and county agenci es:

» The California Departnment of Fish and Gane has worked
with the U S. Geol ogical Survey and has accumnul at ed
limted information on the effects of summer recreation
danms on water quality. Fish and Gane studi es have al so
focused on East Fork Russian River water quality (Baracco,
1978).

» The California Departnment of Water Resources has coll ected
consi derabl e data on Russian River watershed water quality.
Paranmeters tested included gage, streanflow, and water
quality (C.D.WR , 1975).

» The California Regional Water Quality Control Board
sanpl ed turbidity, dissolved oxygen, tenperature, and
nutrient |evels between 1974 and 1977 (Church, 1978). Data
was not conpiled at the time of this report. Bacteriol ogica
reports have al so been prepared for 13 sanpling stations on
mai nstem Russi an Ri ver (Kl anp, 1978).

» The Sononma County Water Agency coll ected streanfl ow and
tenperature data fromspring 1976 through 1977.
Enphasi s was placed on tributaries and their condition
during dry years. Forty-four sanpling sites were
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establ i shed on nunerous tributaries covering the | ength of
mai nstem West Fork and East Fork Russian River (Kunsel man,
1978).

e The U.S. Arny Corps of Engineers has conducted surveys
concentrating primarily on discharge and flooding. Data are
avai l abl e on Russian River basin hydrol ogy, annual fl ow
maxi muns, and peak di scharge frequency (U S.C. O E., 1965 and
1973) .

CGeneral water quality within the Russian R ver basin has
i nproved in recent years, primarily because of nore stringent
federal and state discharge requirenents (U S.C OE 1976).
Community sewage treatnent systens have been inproved and period of
di scharge as well as dilution ratios are under greater control. The
Regi onal Water Quality Control Board has determ ned that Russian
River water generally neets the water quality objectives established
for water contact recreation. Exceptions are the |ower river
communities of Rio Nido, Guerneville and Guernewood Park, which are
increasingly confronted with failing septic tank systens. A sewage
coll ection and treatnment system has been proposed to serve these
conmuni ti es.

A future water quality control plan for California is
currently being prepared by the State Water Quality Control Board.
The plan will be effective through 1981 and i ncl udes an
i nvestigation of the relationship between water quality and
guantity in the Russian River.
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D. | nstream Structures

Speci fic data regardi ng nunbers and | ocati ons of instream
structures placed in the Russian River drainage each year is
limted. Major sunmmer danms and sumrer road crossings
constructed by |ocal governnment agencies are well docunented,
but the majority of instreamstructures are |ocated on snal
tributaries and are largely unknown. Detailed information
regarding the effects of instreamstructures on fish habitat
and fish mgration is not available in the literature.

Sel ected hydrol ogic and stream fl ow data are recorded
daily at specific U S . GS. gage station locations within the
drai nage. These data are the primary source of hydrol ogi ca
information for instream sumrer structures. The |ocation of
U S G S gage stations and instreamtenporary and sem per na-
nent structures is indicated on the maps in Appendi x A

Appendi x B describes the instreamtenporary and sem -
per manent structures and sumrer road crossings on nainstem
Russian River and Dry Creek determ ned by nmeans of a thorough
review of the literature, including archives of various
gover nment agenci es.

Al so | ocated on the mainstem are channel i nprovenent
structures including cables and anchors, jacks, gravel
bl anket-wire nmesh revetnent, flexible fence |lines, and
| evees (U . S.C. O E., 1965; 1965a). These structures are not
considered further in this report.

In addition to the structures on the mainstemof the
Russian River and Dry Creek listed in Appendi x B, nunerous
ot her structures are located in the Russian R ver drainage.
Many of these structures are enunerated in Table I1-2, which
gives the nanme of the tributary, the nunber of structures on
that particular tributary, and pertinent references.

A report inthe files of the Yountville office of the
California Departnment of Fish and Gane contains a |ist of
structures on the Russian River and its tributaries. The
report is undated, but the nost recent citation it contains is
1968. The report lists 52 structures on naned tributaries and
225 addi tional inpoundnents on snaller unnamed tributaries.

G avel extraction operations in the Russian R ver drai nage
are numerous and are not reviewed here. The nost detail ed
i nformati on on specific operations is to be found in the files
of the California Departnent of Fish and Ganme Form 1603:
"Notification of Renpbval of Materials and/or
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Table I1-2
RUSSI AN Rl VER TRI BUTARY | NSTREAM STRUCTURES

Nunmber of

Tri butary Structures

Ref er ence

East Branch Russi an R ver 1
West Branch Russian River 7

US F.&W S., 1962
C.D.F. & Forns 1603-

111-178-75, 1603-111-
589-75, 1603-111-167-76,
1603-111-179-76, 1603-
[11-609-77, 1603-111-
834-77

CDF &, 1970

Austin Creek 34 C.D.F. & Forns 1603-
Ki dd Creek I11-241-74, 1605-111-
East Austin Creek 121-77
Robertson, 1978
Dutch Bill Creek 2 C.F.F. & Fornms 1603-
[11-293-77, 1603-111-
512-77
Mar k West Creek 3 C.D.F. &G Form 1603-
Sant a Rosa Creek [11-219-77
Robertson, 1978
US. COE., 1975
Felta Creek 1 C.D.F. & Form 1603-
I11-650-77
Dry Creek 4 C.D.F. & Fornms 1603-
M1l Creek I11-426-77, 1603-111-
Dut cher Creek 843-77
Warm Springs Creek Chanbers, 1960
Pet ers Creek US. COE., 1975
Maacama Cr eek 1 Bar acco, 1978
Franz Creek US F.&WS., 1965
MIIl Creek 1 C.D.F. & Form 1603-
MeCl ure I11-155-77
Bi g Sul phur Creek 5 C.DF. &, 1973

Squaw Cr eek,
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Alteration of Lake, R ver, or Streanbed Bottom or Margin", records
all instreamgravel extraction. Oher agencies with information
on Russian River sand and gravel extraction are the Sonoma County
Publ i c Wirks Departnent, the Mendoci no County Pl anni ng Depart nent,
and the California Departnment of M nes and Ceol ogy.

Al t hough gravel operations rarely block the river flow
conpl etely, they can have | ong-range effects on fish habitat in
the river, both detrimental and beneficial. Pertinent literature
on this subject is included in the bibliography.
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I11. Field Survey Methods and Materials
A Sel ection of Sanpling Sites

1. I nstream Structures

A list of instreamstructures that could act as
potential barriers to fish mgration was devel oped froma search
of the available literature and from personal comunication wth
various federal, state and | ocal governnent agencies. Low
elevation U S. Arnmy Corps of Engineers aerial photography taken
during the sumrer of 1975 was al so exanmined to insure that no
instreamstructures were overl ooked. The list was restricted to
those structures located within the study area on nmai nstem
Russi an Ri ver bel ow the East Fork-Wst Fork confluence and on
Dry Creek bel ow Bord Bridge. Those structures considered to be
potential barriers to fish mgration were selected for the field
survey verification. Locations of instream structures sel ected
for the field survey are illustrated in Appendix A

2. Fi sh Habi t at

Aeri al photographs of the entire Russian River-Dry
Creek study area were examned in order to select sections to
observe. Generally, the study sections were initially plotted
randomy by rapidly rolling a filmroll fromits beginning to
about every 10th phot ograph. The section on that frame, or on
either adjacent frane, was sel ected, dependi ng on ease of access
by car or foot. The Dry Creek sites were | ocated at about one-
mle intervals along the 14-mle length of the creek within the
study area. The sections selected may be slightly biased in
regard to conditions related to access, but any such bias may
have been reduced by the relatively long (quarter and half-mle)
sections exanined. Bias probably would be greatest for
measurenments of vegetative canopy and in-stream cover, since
transects were established at points w thout excessive cover or
debri s.

In each quarter-mle section two transects, an upper
and a | ower, were examned; in each half-mle section three
transects were exam ned. One transect of a section was
generally | ocated just opposite the point of access, but the
ot her transect was a quarter mle above or bel ow the access
poi nt .

A total of approximately 49 quarter-mle sections
in the 94 mles of study area on the Russian River were
sel ected. The nunber of sections observed was reduced to 39
because of |ack of access to sone sections. Ten sections
were selected on Dry Creek, of which nine were observed.
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Usual Iy, after establishing the initial transect in a
section, the other transect was | ocated by stepping-off about a
quarter mle downstream The transects were established
perpendi cular to the main flow of the streamand were marked wth
flagging to facilitate orientation and rel ocati on.

Each transect was exam ned from bank to bank; the
nmeasurenents of the wetted width portion were recorded separately
fromthe dry channel neasurenents.

Not es were taken on the general conditions prevailing

bet ween transects, i.e., in the section as a whole, in order to
better relate transectional conditions and to describe the
sections nore adequately. Cenerally, little tinme was avail abl e

for observations between transects, and nost of the anal ysis of
conditions is fromthe transect nmeasurenents. Notes were nade
directly on the aerial photographs to facilitate section

eval uation

Locations of study sections on Dry Creek and
mai nstem Russi an River are indicated in Appendix A
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B. Feat ures and Conditi ons Exam ned and Eval uat ed

1. I nstream Structures

Those structures selected for the field survey were
visited in the winter as field conditions (e.g., streanflow)
becane workable. Wth the exception of the permanent WI I ow
County Water District diversion dam the majority of instream
structures are tenporary or sem -pernmanent and contain
renovabl e conponents not in place during the winter season
Certain features of these structures (e.g., footings, piers)
remain instreamthe entire year, facilitating structure site
| ocati on.

Wnter structure observations were directed toward
eval uating the structure (or structure conmponent) froma fish
passage standpoint. Physical features of the structure as
wel|l as water surface velocities over or through the structure
were exam ned. The availability of resting habitat above and
bel ow each structure was al so observed.

Each structure or structure site was revisited in
the sumrer for nore detailed observations. Al instream
structures were installed by the end of May and were in place
for the summer survey. Summer field observations were
directed at structural features and habitat water quality
condi tions not observed during the winter season when the
structures were not installed.

Table I11-1 indicates those structural features
and habitat conditions exam ned as well as the eval uation
technique utilized in the field.

2. Fi sh Habit at
Table 111-2 indicates neasurenents taken at each
transect. Table 111-3 discusses section neasurenents nmade

bet ween transects.
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TABLE 111-1

I NSTREAM STRUCTURE MEASUREMENTS AND OBSERVATI ONS

Observati on

Structure conposition

Structure extent (in-channel)

Channel & water surface w dth:
Upstream from structure At
structure Downstream from
structure

Air tenperature

Wat er tenperature: Upstream from
structure At structure (depth
profile) Downstream from
structure

Di ssol ved oxygen: Upstream from
structure At structure (depth
profile) Downstream from
structure

Turbidity: Upstreamfrom structure
Downstream from structure

Water Velocity: Upstream from
structure At structure
(spillway vel ocity)

Downst ream from structure

Fi sh bypass facilities

Spi |l I way junping distance

Take-of f pool & resting pool
availability

-30-

Techni que
Fi el d observati on.

Transit and stadia rod; 100
ft. tape.

Transit and stadi a rod.

Pocket thernoneter held in

shade.

Renot e sensing thernonmeter or
pocket thernoneter.

Wat er sanpl es preserved in the
field, with reagents, and
returned to the water

| aboratory for azide nodified
Wnkler titration. Depth
sanples were collected with a
Van Dorn water bottle.

Wat er sanple collected and
refrigerated. Turbidity
determ nations made with a
Hach turbi di meter

Current meter or (occa-
sionally) float and stopwatch.

Observati on.
Transit and stadi a rod.

bservati on and graduat ed rod.
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TABLE 111-2

TRANSECT MEASUREMENTS AND OBSERVATI ONS

OBSERVATI ON

Wat er surface width

Ful | channel w dth

Wat er depth
Ful | channel cross section

Water velocities

Li near extents of: Instream cover
Veget ati ve canopy Sedi nent size-

cl asses (Full channel and wetted
wi dt h)

Air tenperature

Wat er tenperature

Aquatic invertebrate distribution
and abundance

TECHNI QUE

Hori zontal straight-1ine neasurenents with 100-ft.
tape; or transit and stadia rod; or by stepping off.
Measured between readily apparent "normal " high water
mar ks.

Measur ed between readily apparent "normal" high
wat er marks.

G aduat ed rod
Transit and stadia rod between high water narks.

Current nmeter or (occasionally) float and stop watch.
0.5 feet above bottom at quarter distance points
surface and 0.6 of depth from surface at m dstream

Qobserver judgnent with neasurenents by tape or
stepping-off. Reliability confirmation by checks by
McNei | - Abnel | nethod (1964) in case of sedinent size-
cl asses.

Pocket thernoneters held in shade.
Renot e sensing thernoneters or pocket thernoneters.

1 square foot bottom sanples (using Surber sanpler on
riffles). Unaided eye counts (i.e., of invertebrates
general ly longer than 3mm w th general notes on
speci es conposition). Al so, continuous cursory
observati ons.
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TABLE I'11-3

SECTI ON MEASUREMENTS AND OBSERVATI ONS

BSERVATI ON
Preval ence of fil anentous al gae

Fi sh abundance and di stri bution
Shade and cover

Water depth channel w dth

Substrate size-class conposition

Pool/riffle ratio

Apparent channel and bank stability

Water clarity and col or

TECHNI QUE
(bservati on

Observati on and col |l ecti on

Vi sual estimate of percent areal coverage

Graduated rod Stepping off or
range finder

Oobservation and visual estimation of percentage of
entire channel bed made up of "spawning gravel."
Cccasi onal checks of conposition made with MNeil -
Abnel | et hod.

Straight line |l ength down channel by striding. Rffles
were defined as rapidly flow ng sections in which the
wat er surface was substantially agitated. Rapidly
flowi ng sections without surface agitation were
consi dered runs and were included in "pool" |ength.
Riffle length was neasured; pool |ength was cal cul at ed
to be total section length mnus riffle I ength.

Vi sual inspection for banks with bare soil and signs
of erosion and channel beds conposed of |arge areas
of | oose substrate and showi ng obvi ous signs of
recent shifting.

Visual estimates; clarity occasionally checked with
Secchi di sc.



C. Channel Fl ow Conput ati ons

The variation in mean velocity and di scharge with depth of
flow for the nmeasured transects was conmputed fromthe field data by
the following nethod. The flowin the river was considered to be
uniform that is (1) the depth, water area, mean velocity and
di scharge at every section of the channel are constant, and (2) the
energy line, water surface and channel bottomare all parallel.
Since streans and rivers in natural states rarely ever experience
truly uniformflow conditions, the results obtained fromthis
assunption are understood to be approximate. The results provide a
relatively sinple and satisfactory solution to many practical
probl ens and therefore the uniformflow condition is frequently
assunmed in the conputation of flowin natural streans. The flowis
al so considered to be steady, since unsteady uniformflowis
practically nonexistent.

The conputation is based on the familiar Manning formula
expressed as foll ows:

2/3

AR = n
| TS (1)

The right side of equation (1) contains the val ues of channe
roughness coefficient n, channel slope S, and discharge Q the left
side contains the channel cross-section area, A, and hydraulic
Radi us, R, which depend only on the geonetry of the wetted cross
section. Wwen n and S are known at a channel section, it can be
seen that there can be only one discharge for maintaining a uniform
flow through the section, provided ARY® al ways increases with
increasing depth as is the case in natural streams. The expression
AR’3 the Section Factor for uniformflow conputation

The Section Factor was conputed fromthe channel cross-
section data taken at each transect at incremental water depths of
1 foot froma mninumdepth of 1 foot to the maxi nrum depth of fl ow
that could be conveyed between the channel banks.

Dat a on channel roughness and sl ope were not taken in the
field. The value of n for natural streams was estimated fromthe
literature, using field observations of streamconditions as a guide.
Where transects were conposed of several distinct subchannels, each
with different roughness fromthe others, a conposite value of n was
estimated. The value of S was estimted by considering stream bed
sl ope as determ ned from topography shown on U S. Geol ogi cal Survey
7.5 mnute quad maps. These estimated quantities were
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conmbined into a single factor to be used in the flow calibration of
t he stage/di scharge rel ati onship.

The channel discharge during the field surveys was nonitored at
U S. Geol ogical Survey stream gaging stations on the mainstemand Dry
Creek. The flows determined in this fashion were used to calibrate
t he stage/discharge relationship at each transect by varying the
estimated quantity n/(1.49underlined check\s) to provide the best fit
bet ween the observed flow for the particular channel reach and the
conputed fl ow based on the Section Factor determ ned at the tine of
the field survey.

The calibration was perforned for the sumrer survey flow
condi tions, and checked against |imted winter survey observations;
reasonabl e agreenent was found. The stage/ discharge relationships
determ ned assuned a constant value of n/(1.4905), which is likely to
be valid for the range of flows considered for the fish-habitat
eval uations. However, it is unlikely that it would hold for the
hi gher flows corresponding to the upper limt of the section-factor
curves due primarily to changes in conposite channel roughness that
occur as the flowin the channel approaches and overtops the stream
banks.

The nean velocity at a given flow for each transect was
determ ned by dividing the flow by the correspondi ng cross-section
area. Although neasurenents of velocity were taken at each transect,
t he Manni ng equation and its calibration was not based upon these
velocities due to the large variability in observed velocities.

The flow condition that provides the optinmm anount of spawning
habitat was determ ned fromthe stage/di scharge rel ati onshi ps
di scussed previously and field observations of the quality and

| ocation of spawning gravel. The spawni ng gravel observations noted
the linear feet, along the transect, of potentially usable gravels and
its relative location on each transect. |n addition, optimnmm spawni ng

habi tat was characterized by a range of water depths over the spawni ng
gravel s and a range of velocities at 0.5 feet above the bottom To
facilitate the analysis, the calculations were actually based on the
mean velocities in the cross section, and a relationship determ ned
bet ween those velocities and the velocities at 0.5 feet above the
bottom Al though section observations wore made and recorded
(Appendi x C), all analysis was based upon observations al ong the
transect |ines.

A conputer programwas witten to scan data for each
transect and deternine the linear feet of potentially usable
gravel s covered by depths and velocities within the range of
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opti mum conditions for flows from 100 to 3000 sec-feet on nai nstem and
from50 to 2000 sec-feet on Dry Creek. The sensitivity of the
analysis to the definition of optinum spawni ng conditions was

i nvestigated by repeating the analysis for various ranges of

condi tions.

The mai nstem has been divided into the three reaches shown on
Figure 111-1, based upon the hydrol ogic characteristics of the
drai nage basin. The |ower reach extends fromthe river nouth to
Section 18 near Heal dsburg and includes the confluence with Dry Creek,
the major tributary in the reach. The mddle reach extends from
Section 19 to Section 32 near C overdal e, and includes the confluence
with Big Sul fur Creek, the major tributary in the reach. The upper
reach extends from Section 33 to the forks near Ukiah, the limt of
the field study effort. The nonthly nean discharge at the U. S
Ceol ogi cal Survey gaging stations on mainstemare shown on Table II1-
4, which illustrates the flow variability with tinme and distance in
the respective reaches and denonstrates the validity of the reach
desi gnati ons adopted above.

The flow condition that provides opti num anount of spawni ng
habi tat was determ ned for each reach by totaling the Iinear feet of
spawni ng gravel within the range of optinmum conditions at
corresponding flows for all transects within the reach. Optinum
vel ocities for anadronous sal nonid spawni ng were generally consi dered
to be between 1 and 3 fps 0.5 feet fromthe bottom Optimum spawni ng
depth criteria were determned to be between 1 and 3 feet in depth.
Opt i mum spawni ng substrate for steel head and silver sal non was con-
sidered 0.5 to 4 inch material. Half-inch to 6 inch substrate was
consi dered optinum for king sal non.
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TABLE I'I1-4

AVERAGE MEAN DI SCHARCE (CFS) FOR WATER YEARS 1972 THROUGH 1976.

J. S.GS. GAGE STATI ON 11462000- RUSSI AN RI VER ( EAST FORK) NEAR UKI AH

CCT NOv DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

325 229 258 513 757 575 163 234 258 293 289 261

U S.GS. GAGE STATION 11462500- RUSSI AN Rl VER NEAR HOPLAND

CCT NOv DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

324 317 534 1351 1938 1727 392 263 247 253 249 244

U S . GS GACE STATI ON 11463000- RUSSI AN RI VER NEAR CLOVERDALE

CCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

334 393 655 1814 2906 2335 567 303 243 245 243 234

U S. GS GAGE STATI ON 11464000- RUSSI AN RI VER NEAR HEALDSBURG

OCT NOv DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

344 603 987 3227 4664 3414 857 375 234 224 225 218

U S.GS. GAGE STATI ON 11467000- RUSSI AN RI VER NEAR GUERNEVI LLE

OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
373 993 1610 5844 7714 5248 1198 418 205 170 172 191
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IV. Field Survey Results
A I nstream Structure Cbservations and Water Quality

Dat a regardi ng features and conditions exani ned and eval uat ed
at instreamtenporary and sem - permanent structures are presented
in Appendi x B. Water quality data collected at instream structures
are al so presented.

Were field conditions were restrictive to the collection of data
or where specific questions on the data formdid not apply to the
structure in question, "N A" is indicated.

The date of each observation is indicated as well as the tine
of day when data were collected. Average streanflow at the nearest

U. S. Ceol ogical Survey gage station is provided for the dates of
observati on.
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B. Fi sh Habitat Observati ons

Fish habitat data for Russian River mainstemand Lower Dry Creek
are presented in Appendix C. Data is organized by section nunber and
rivermle.

Fish habitat data are presented for nursery and spawni ng habit at
observation. Specific paraneters investigated in the field as well as
general section comments are presented. Where field conditions were
restrictive to the collection of field data, "NNA" is indicated in the
t abl e.

Russi an Ri ver mai nstem spawni ng habi tat observati ons were nade
during the period of May 5 through May 18, 1978. Dry Creek spawni ng
habitat observations were nmade during the period of April 13 through
April 15 and on May 15, 1978. Maxi mum m ni mrum and average streanfl ow
for these periods are indicated bel ow

Maxi mum Aver age M ni mum
Streanfl ow Streanfl ow St reanf | ow
Gage Station (cfs) (cfs) (cfs)
Hopl and 646 416 218
Cl overdal e 795 575 285
Heal dsbur g 1090 839 578
Guerneville 1290 1060 707
Dry Creek 165 124 58

Russi an River mainstemand Dry Creek nursery habitat observations
were made during the period of July 6 through July 30, 1978.

Maxi mum m ni nrum and average streanflow for this period is

i ndi cat ed bel ow

Maxi mum Aver age M ni num
Streanf | ow Streanfl ow Streanf| ow
Gage Station (cfs) (cfs) (cfs)
Hopl and 240 216 193
Cl overdal e 238 215 193
Heal dsbur g 246 214 196
Guerneville 299 170 119
Dry Creek 2 <1 <1

Appendi x C presents transect cross section profile data
for mainstemand Dry Creek. Linear feet of potentially
usabl e spawni ng substrate are indicated on each profile for those
transects where this informati on coul d be obtai ned.
The two narrow rectangl es at the bottom of each profile
contain the usable aravel data in the formof two horizontal
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bars, the upper indicating the cross section length of 0.5 to 4 inch
gravel, the lower indicating 0.5 to 6-inch gravel. For exanple, the
graph on page C-3 indicates the occurrence of suitable spawni ng
substrate, according to the 0.5 inch to 4 inch definition, at the
follow ng | ocations:

Lower transect: 80 feet to 100 feet
110 feet to 120 feet
Upper transect: 10 feet to 90 feet
Hal f-inch to 4-inch substrate was sel ected as optinmal . spawni ng-

size substrate based on the available literature. Half-inch to 6-inch
substrate is included because king salnon can utilize this size range.
Al'l cross sections are oriented so that the |eft edge of the channel
(1 ooking downstrean) is positioned on the left side of the profile.
All discussion in this report utilizes the downstream convention for
ori entation.
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V. Eval uations
A Channel Hydraulics

The field data presented previously have been anal yzed and
sumarized to facilitate the evaluation of fish habitat and
barriers to fish mgration. |In order to reconmrend optinum
streanflow, it is necessary to describe the rel ationship between
streanfl ow and the known requirenents for fish habitat and fish
passage, including water velocity, depth, and surface w dth.

The nonthly nean di scharge at the U S. Geol ogi ca
Survey gagi ng stations on nmai nstem are shown on Table V-1,
which illustrates the flow variability with tinme and dis-
tance in the three defined reaches (see Section II11.C.).
Data for Dry Creek are al so shown on the table.

The results of the calibration of the stage-di scharge
relationship for the transects on Dry Creek are presented in
Figure V-1 and for the transects on mainstemin Figure V-2. The
val ue of the calibration paraneter corresponding to best
agreement between the observed and conmputed flows is shown.

Rel atively little variation is indicated in the value on Dry
Creek, with nost values |ying between 0.4 and 0.8. Relatively
large variation is indicated on the mainstem wth val ues
ranging fromO0.2 to 3.8, but with nost values falling between
0.2 and 1.4. The channel gradient, as determ ned from

el evations on U S. Geol ogi cal Survey quad maps, is al so shown
on the respective figures for Dry Creek and mai nstem
Estimating that the overall gradient from Section 1 to 9 on Dy
Creek is .00161, since it appears to be nearly uniformfor the
entire reach, the average value of n for Dry Creek is conputed
to be 0.04. The gradient on mainstemis steepest in the upper
and niddl e reaches, where an estinmate of the overall gradient
fromSection 19 to 49 is .0016; it is flattest in the | ower
reach from Section 1 to 18 where the overall gradient is
estimated to be .00038. The average values of n for the upper,
m ddl e, and | ower reaches of mainstemare all conputed to be
0.05. The values of n conputed for Dry Creek and nai nstem are
consistent with values given in the literature for streans with
sim|ar characteristics (Chow, 1959).

Departures of the calibration paranmeter fromthe average
could be due to local variations in both channel roughness
and channel gradient; however, the field data did not permt
a distinction to be made between these two causes of variation,
and further refinenment of the hydraulic anal ysis was not
attenpted. It was apparent fromthe field notes that
significant departures of the gradient fromthe estinmated
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TABLE V-1
AVERAGE MEAN DI SCHARGE (CFS) FOR WATER YEARS 1972 THROUGH 1976.

J.S.GS. GAGE STATI ON 11462000- RUSSI AN R VER ( EAST PORK) NEAR WKl AH
( UPPER REACH)

OCT NOov DeC JAN FEB MAR APR MAY JUN JUL AUC SEP

325 229 258 513 757 575 163 234 258 293 289 261

U S.G S. GAGE STATI ON 11462500- RUSSI AN Rl VER NEAR HOPLAND
( UPPER REACH)

oCT Nov DeC JAN FEB MAR APR MAY JUN JUL AUC SEP

324 317 534 1351 1938 1727 392 263 247 253 249 244

U S.GS. GAGE STATI ON 11463000- RUSSI AN RI VER NEAR CLOVERDALE
( UPPER REACH)

OCT Nov DeC JAN FEB MAR APR MAY JUN JUL AUC SEP

334 393 655 1814 2906 2335 567 303 243 245 243 234

U S.GS. GAGE STATI ON 11464000- RUSSI AN Rl VER NEAR HEALDSBURG
(M DDLE REACH)

OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUC SEP

344 603 987 3227 4664 3414 857 375 234 224 225 218

U.S.GS. GAGE STATI ON 11467000- RUSSI AN RI VER NEAR GUERNEVI LLE
(LONER REACH)

OCT Nov DeC JAN FEB MAR APR MAY JUN JUL AUC SEP

373 993 1610 5844 7714 5248 1198 418 205 170 172 191

U S G S GAGE STATI ON 11462500- DRY CREEK NEAR GEYSERVI LLE

OCT Nov DeC JAN FEB MAR APR MAY JUN JUL AUC SEP

18 134 250 914 1182 779 183 46 13 4 .5 .4
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value were likely, particularly in pool and riffle sections, but
quantification was not possible.

The st age-hei ght-discharge relationships for the transects on
Dry Creek are presented on Figure V-3 and for the transects in the
| ower, mddle, and upper reaches of mainstemon Figures V-4, V-5,
and V-6 respectively. Stage height is reckoned fromthe | owest
point in the transect, as shown on the profiles presented
previously. The curves extend to the limt of bank-full flow but
shoul d be consi dered nost accurate in the flow range bel ow 1000 cfs
for Dry Creek and 2000 cfs for mainstem due to the range of the
[imted calibration data avail able. Cross-reference between the
st age-di scharge curve and the correspondi ng transect profile
provi des information on streanflow vs. wetted channel surface wi dth
and wat er depth at individual transects.

The conputed nean velocities used to define the range of
opti mum spawni ng conditions in Section VI nust be related to the
velocities at 0.5 feet fromthe bottomfor which the range of
opti nmum vel ocities has been defined in the literature. Field
observations in Dry Creek and nai nstem of velocities at 0.5 feet
fromthe bottomare plotted in Figure V-7 agai nst conputed nean
vel ocity based on the section factor determned at the tinme of
field survey, and the calibrated stage-di scharge curve.

Consi derabl e scatter in the data is evident; nonetheless a trend
can be inferred fromthe data. It is reasonable to assune that the
curve of best fit will pass through the origin, and that a direct
proportionality exists for the velocity range of concern. The
velocities at 0.5 feet fromthe bottom my be estimated by taking
150% of the conputed nean velocity. In order to test the sensi-
tivity of subsequent recommendati ons of streanflow for the
production of optinum spawni ng habitat to the above velocity
relationship, it should be noted that the velocity at 0.5 feet from
the bottom may be taken as equal to the nmean velocity as an
approximate lower limt. For streanflows exceeding the range of
optimum fl ows anticipated, the field data and the rel ati onship
derived fromthat data woul d appear not to be valid.

-45-



STREAMFLOW-CFS

60001

S000 -

2000 -

1000 1

D7L Y. )
oI
oy
7 D2y
DaL
o6y
DaL

o o3y

29¢

OsL

os5v

S
STAGE HEIGHT-FT

Figure V-3

STREAMFLOW vs STAGE HEIGHT

DRY CREEK TRANSECTS

-46-

10



STREAMFLOW-CFS

25K

20K 4

15K -

10K

5K 1

/9L

/8¢

U

/&Yy
8y

£L

-1/

10
STAGE HEIGHT-FT

Figure V-4
STREAMFLOW vs STAGE HEIGHT
MAINSTEM LOWER REACH TRANSECTS

-47-



STREAMFLOW-CFS

25K
28¢

20K

15K 1 P 1),

2.

10K

SK 1

a2t

28y

26l

10
STAGE HEIGHT-FT

Figure V- 5
STREAMFLOW vs STAGE HEIGHT
MAINSTEM MIDDLE REACH TRANSECTS

-48-



STREAMFLOW-CFS

€L

I
1 L] L] L] 1
15K -
X
10K .
QU
36 Jsy
5K A
J4i
_ f/' 380 Ky/) JIL
'/
/ﬁggff I5
R,
0 pt T ] . 1 Ll 1 ) 1] 1 L) | ] ) L] 1
0 <] 10 15

STAGE HEIGHT-FT

Figure V-6
STREAMFLOW vs STAGE HEIGHT
MAINSTEM UPPER REACH TRANSECTS

~49-~



WATER VELOCITY {fps) 0.5 FROM BOTTOM

® MAINSTEM
O DRY CREEK

Jv

o o -
o
08 og
\’6‘¢
‘o

Va s Velocity of O.5'
from boftom

Ve Avergge Veloecrly

o Be3 O\OOQ\O

o o)
» (5]
c o o
oo o ®
o o
fo

®
o 00 o

| 2 3
AVERAGE WATER VELOCITY-fps

F vi
WATER VELoCITY M5 sVFEET FrOM BOTTOM
vs AVERAGE {COMPUTED) WATER VELOCITY

-50~

-



B. Structure Fish Passage Eval uation

Instream structure field data have been analyzed to facilitate an
eval uation of the potential structure inpact on fish habitat and fish
m gration in mainstem Russian River and |ower Dry Creek. Tenporary
and sem - per manent water inpoundnent dans as well as summer road
crossi ngs were considered. The evaluation includes an investigation
of fish passage and migration, water quality (tenperature, D. O, and
turbidity), and structure fish habitat. The evaluation of fish
passage at instream structures received primry consideration.
Criteria devel oped to evaluate fish passage in ternms of velocity and
depth are presented in the literature review of fish passage (II.A 2).

In general, fish passage is not restricted on the mai nstem
Russi an River during winter mgratory periods of sal nonids.
Exceptions can exist during periods of unusually high or |ow flow.
These conditions are discussed in the follow ng evaluation of fish
passage. Sunmer migration is affected on the mainstem Russian River
by the presence of tenporary dans and road crossings. The inpact of
these structures is also evaluated in the foll ow ng di scussion.

Dry Creek fish passage is generally unrestricted during the
winter salnmonid mgratory season. Low flow winter conditions are
potentially restrictive at certain |locations on Dry Creek. Summer
fish passage into Dry Creek is very limted due to a general |ack of
wat er and the presence of a mmjor tenporary obstruction near the
confluence of Dry Creek and the Russian River. These conditions are
di scussed in the individual structure eval uations.

1. W1l ow County Water Diversion Dam

a. Fi sh Passage

At the observed flows, spillway velocities were near
the limt of acceptable velocities for adult sal nonid passage. The
irregul ar shape of the rip-rap spillway nost |ikely provides isolated
areas with reduced velocities allowi ng upstream fish passage at sone
flows. Adequate resting pool habitat was avail abl e above and bel ow t he
structure. Water depth over the spillway is an inportant variabl e at
this structure. Insufficient floww |l cause the water to flow only
through the rip-rap spillway as opposed to over it, possibly
preventi ng passage. Hi gher flows will pass over the spillway as wel
as through it. Over-spilling velocities nmay be excessive at higher
flows.
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b. Water Quality

Water tenperature was essentially the sanme at
upstream and downstream sanpling sites. No vertical tenperature
stratification was observed in the inpounded water

C. W nt er/ Sumrer Habitat Conparison

This facility is permanently | ocated instreamthe
entire year. Pool habitat is present above and i nmedi ately bel ow
the structure. No information was avail able on pre-damriver
habi tat conditi ons.

2. Cunm skey Station River Ford

a. Fi sh Passage

Cunmmi skey Station ford would not prevent or
interfere with fish passage at observed flow conditions. Railroad
flat cars were noted on the right bank a distance away fromthe
river. These cars were possibly utilized for a crossing structure
at one tine although no indication of current use was evident.
Cunmi skey Station river ford receives very little use.

b. Water Quality

No i nvestigation of water quality was conducted
at Cunm skey Station. The river was flowing freely and no
i ndi cation of structure-induced conditions was apparent.

C. W nt er/ Sunmrer Habi tat Conpari son

Very little variation in habitat was evident
bet ween sunmer and wi nter observations at Cunm skey Station ford,
ot her than variation in streanflow and vari ous associ at ed
hydraul i ¢ vari abl es.
3. Asti Summer Road Crossing
a. Fi sh Passage

Fl ow of water was not restricted at Asti
sumrmer road crossing. The main channel was diverted to run
through a bridge crossing on the left edge of the river channel.
Flow was primarily along the right edge of the channel prior to
construction and the steel bridge crossing would not restrict
fish passage at the observed fl ow.
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b. Water Quality

No i mpoundnent of water was evident at Asti
sumer road crossing. Water quality conditions were considered
uni form upst ream and downstream of the structure. Dependi ng on
the nmethod of renoval of the sunmer road crossing, turbidity
could tenporarily increase downstream The consi derabl e amount of
road fill utilized for this sumrer road crossing represents a
significant source of sedinent if left instreamto wash out.

C. Sumer/ W nter Habitat Conparison

Summrer habitat inmedi ately above the bridge
(left edge of channel) was primarily deep run habitat. Below the
bridge crossing riffle-run habitat is predominant. The left side
of the channel was dry when observed in the field prior to
construction of the bridge. The construction of the road
crossing re-routes the river. The ngjority of the road fill
material is |located on habitat that is primarily riffle in the
winter. The flowis cut off in this section in the sumer

4. Del Ri o Wods Dam
a. Fi sh Passage

Sunmmer spillway velocities at the observed
fl ow were near the upper limt of acceptable passage velocities
for adult salnonids. Pools for take-off and |anding were present
upstream and downstream of the structure, although the downstream
pool was margi nal with respect to i nadequate depth and excessive
turbul ence. Depth of water over the structure and the | ength of
the spillway were perhaps the nost limting factors affecting
fish passage. The majority of the 38-foot-long spillway was
covered with approxinmately .5 feet of water, creating sub-optinal
passage conditions.

Shad passage is questionabl e at present
sunmer flow conditions. Junping is required at the existing
facility and the junping ability of shad is well bel ow that of
salmonids. In the event that successful passage is facilitated
at Heal dsburg Dam it is essential that the Del R o Wods Dam be
considered for installation of a fishway to provi de access to the
remai ning 60 mles of nmainstem Russian R ver and to West Fork
Russi an Ri ver.
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b. Water Quality

Wat er tenperature and D. O. upstream and down-
stream of the structure were consistent. No stratification was
observed with depth for water tenperature or D.O Turbidity was
simlar upstream and downstream of the structure. A
consi derabl e amount of gravel fill is incorporated into the
design of this structure. This material represents a potentia
source of sedinment that could result in an increase in
downstream turbidity

C. Summer /W nter Habi tat Conpari son

Wnter flowis through and around the spillway
that remains instreamthe full year. Habitat type is
principally deep riffle and run. During the summer, habitat
i medi ately below the structure (fornerly deep riffle) becones
relatively shallowriffle while pool habitat is created upstream
fromthe structure.

5. Heal dsburg Dam

a. Fi sh Passage

During the winter, a concrete footing and
series of collapsed flashboards remains instream creating a 5-
foot high barrier extending the width of the channel.
Vel ocities recorded over the spillway were near the upper limt
for successful adult sal nonid passage at the observed fl ow.
Hi gher flows could create a velocity barrier. Low flow would
reduce the depth of water flow ng over the spillway and reduce
the resting habitat and take-off area bel ow the structure.
Ri p-rap pl aced below the structure to prevent streanbed
degradati on occupi es consi derabl e space, creates turbul ent
conditions, and limts pool area for junping.

During the sumer, the flashboards are raised
to create the dam The only bypass of water is through the
spillway which is a freefall approxinmately 15 feet high.
Passage of any fish species is very unlikely. For a single
sunmer about seven years ago, a nmakeshift plywood flune with
baffles was installed to facilitate fish passage, but no record
of fish passage over that structure exists.

b. Water Quality

Wat er tenperature, D.O and turbidity did not
vary significantly between upstream and downstream nmeasur e-
ments. No stratification with depth was observed for tem
perature or D.O A tenporary increase in turbidity could
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result downstream when the damis |owered in Septenber. Gavel is
utilized as a tenporary access road into the channel when the
structure is raised in the spring. In addition, the dammay trap
and deposit sedinent during the sunmer that woul d wash out when
the structure is | owered.

C. Summer/ W nter Habitat Conparison

W nter habitat above the collapsed structure is
predom nantly run. This habitat beconmes pool in the sunmer,
extendi ng several miles upstream Downstreamfromthe structure
sunmer habitat conditions are predom nantly pool, resulting
primarily froma Basalt Rock Conmpany sunmer road crossing | ocated

approximately .5 niles bel ow Heal dsburg dam Wnter habitat
bel ow Heal dsburg damis run.

6. Basal t Sunmmer Road Crossing

a. Fi sh Passage

Fi sh passage is not restricted during fall and
winter mgratory seasons. During the sumrer, channel flowis
restricted to a section of permanent bridge on the |eft edge of
the channel. No fish passage problens were evident at the
observed fl ow.

b. Water Quality

Tenperature and D.O did not vary significantly
bet ween upstream and downstream sanpling stations. A decrease in
turbidity was observed downstream fromthe road crossi ng where
flow was greatest. A tenmporary increase in turbidity would be
expected when the structure is renoved.

C. Sumrer/ Wnter Habitat Conparison

Streanflow is not restricted when the road
crossing is not installed. Habitat type is predomnantly run and
deep riffle. Wien the road crossing is installed, the upstream
habi t at becones pool and the only flowis on the left side of the
channel through the one section of pernmanent bridge. The poo
habi t at extends upstreamto the vicinity of Heal dsburg Dam
Summer habitat downstreamis deep riffle, confined to the left
edge of the channel. Further downstream unrestricted flow
r esumnes.
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7. Wbhl er Dam
a. Fi sh Passage

Fi sh passage is not restricted when Whl er
Damis deflated. During the sunmer, Whhler Damis inflated with
water to create a spillway height of 13 feet. Two Denil fishways
are incorporated into the structure with approxi mate slopes of 1
foot of rise to 8 feet of run. Turning pools |located in each
fi shway provide tenporary, in-transit, resting habitat. Baffle
sections al so provide | ess turbulent water on the bottom of each
fishway. The fishways are equi pped with a debris barrier
(floating Iine anchored above dan). Both denil fishways were
cl ear and no evidence of jamm ng was observed. Mgrating |ate
sumer and early fall king sal non should not have difficulty
ascendi ng these fishways prior to the deflation of the spillway.
The structure is deflated for the magjority of sal nonid upstream
m gration.

Sonme Anerican shad are known to negotiate the
fi shways at Wohler Dam but quantitative data is |acking.

Addi tional investigation of shad passage at this facility is
needed.

b. Water Quality

Tenperature, D.O and turbidity did not vary
appreci ably between upstream and downstream sanpling sites. Depth
profiles in inmpounded water indicated a slight decrease in both
tenperature (1.5°C) and D.O (0.6 ppm.

8. Mrabel Park Od Dam Site
a. Fi sh Passage

No fish passage problens are presented by old
M rabel Park Dam site. Approximately 30 wooden pilings remain
instream creating a potential hazard only to sunmer boaters.
This site was regarded as being free frominstream structures and
no additional data was coll ected.

9. Kor bel Sumrer Road Crossing

a. Fi sh Passage

No i npoundnent of water was evident at Korbe
sumer road crossing. Streanfl ow was uni npeded and no fish
passage problens were noted at the observed sumrer flow. Wnter
streanflow is not restricted, and presents no passage problens to
upstream m grating sal noni ds.
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b. Water Quality

No data was col | ected since sumrer streanfl ow was
not affected by Korbel summer road crossing. Downstreamturbidity
could increase for an undeterm ned |l ength of tinme when the
crossing is renoved and streanfl ow i ncreases*

C. W nt er/ Sunmrer Habi tat Conpari son

Habitat type is simlar throughout the year,
al t hough depth, velocity, volune of water, and water surface wi dth
are greater during the winter season. A standing pool of water
was observed upstreamfromthe structure on the left side of the
channel, possibly indicating one site of road fill excavation.

10. CGuernewood Summer Road Crossing

a. Fi sh Passage

Streanflow is not restricted through one
section of permanent bridge during the sunmrer period of service
of Guernewood summer road crossing. Anerican shad and | ate
sumer ki ng sal non encounter little if any passage obstruction.
During the winter, no road crossing surface or fill is in place,
all owi ng unrestricted upstream m grati on of sal noni ds.

b. Water Quality

Very little difference was observed between
upstream and downstream tenperature and D. O. values. A mnor
increase in turbidity (1 NTU was observed in flow ng water under
the bridge as conpared to upstream and downstream val ues.
Downstreamturbidity is likely to tenporarily increase when this
structure is renoved in the fall. A considerable anount of road
fill is incorporated in the construction of this road crossing,
as is the case with nost Russian River summer road crossings.

C. W nt er/ Sunmer Habi tat Conpari son

Sunmer streanflow is restricted to the left
portion of the river channel. An island is |located instreamthat
acts as an anchoring point for both permanent and tenporary
conmponents of the summer road crossing. Wter tends to
accurmul ate on the right side of the channel behind the fil
segnent of the road crossing.
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During the winter flow occurs on both sides of
the island, but the majority of winter streanflowis on the right
side of the island where potentially usable sal nonid spawni ng
substrate was observed. This portion of the channel is covered
and bl ocked by the construction of the sunmer road crossing.
Removal of the road fill, either by machine or w nter washout,
coul d have a deleterious effect on this section of potentially
usabl e spawning habitat if precautions are not taken to prevent
depl etion or degradation of spawni ng gravel.

11. Johnson's Beach Summer Dam

a. Fi sh Passage

During the winter, concrete and steel piers
t hat support sunmer flashboards remain in place in the
channel. These footings pose little threat to upstream
m grating sal nonids at the observed winter flow A
consi derabl e anmount of debris is trapped by these footings,
whi ch coul d conceivably render sections of the river
unpassabl e.

When the damis in place, the only upstream
mgration is through a nodified Denil fishway. Early run
ki ng sal mon do not encounter velocity barrier problens in the
fishway. During the main steel head and silver sal non
spawni ng m gration, the fishway and damare not in place.
Anerican shad are theoretically able to pass the Johnson's
Beach fishway, although additional verification is needed.

The fishway at this facility had accumul at ed
debris at the upper end, possibly interfering with mgration.
Fish could enter the | adder easily and ascend it, yet possibly
encounter debris when trying to |eave it.

b. Water Quality

Tenperature and turbidity val ues did not vary
greatly between upstream and downstream sanpling sites on the
date of observation. Dissolved oxygen content was approxi mately
1.5 ppm | ess downstream than upstream Val ues of dissolved
oxygen were near or above saturation |levels for the observed
tenmperatures. Profiles of tenperature and D.O w th depth
indicated very little variation in these paraneters in the 6-to-
8-foot deep i nmpoundnent.

C. W nt er/ Sunmrer Habi tat Conpari son

Ri ver habitat type is primarily run at this
site during the winter season. A mnor anmount of turbul ence
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(dependi ng on the anmount of trapped debris) exists where
streanf| ow passes through the pernanent piers.

Sunmer habitat conditions differ both above and
bel ow t he dam Upstream habitat becones pool while downstream
habitat begins as a deep riffle or run but soon | oses velocity
fromthe effects of Guernewood sumer road crossing and Vacation
Beach summer dam | ocated downstream

12. Vacation Beach Sumrer Dam and Road Crossing

a. Fi sh Passage

During the winter streanflow is not restricted
and no barriers exist to prevent or inpede sal nonid spawni ng
m gration. Four sumer road crossing footings and the sunmer dam
foundation remain instreamduring the winter.

During the sumer, when the dam and road

crossing are in place, the only upstreammgration is over a
single nodified Denil fishway at the dam The road crossing does
not pose a fish passage problem Sal nonids are able to negotiate
t he Vacation Beach fishway. It is known that Anerican shad are
able to pass this facility, but quantitative passage information
is lacking. No debris was observed at this fishway, but debris
accunul ation simlar to that observed at Johnson's Beach Dami s
possi bl e.

b. Water Quality

Water tenperature, turbidity, and D.O did not
vary significantly between upstream and downstream sanpling sites
at observed conditions. Wter tenperature and D.O did not vary
appreci ably between water surface and bottom values in the
i npoundrent. Transparency was approximtely 3 feet in the
i mpoundnent behind the dam A decrease in transparency was
observed in the | ower river bel ow Mark West Creek confl uence.
Turbidity values reflect these findings. Turbidity could
tenmporarily increase downstream when this facility is renmoved in
the fall.
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C. W nt er/ Sunmrer Habi tat Conpari son

Wnter river habitat conditions are primarily
deep riffle and run. Wen the road crossing and dam are
i nstal |l ed, upstream habitat becones pool -like, extending up to the
vicinity of Guernewood sunmer road crossing. Downstream habit at
is primarily riffle and run. Wth the exception of a sand bar at
the nmouth of the river, no additional water inpoundnents are
| ocat ed bel ow Vacati on Beach summer road crossing and dam
facilities.

13. Basalt Sunmmer Crossing (Dry Creek)

a. Fi sh Passage

During the winter, the road crossing is not
installed and no fish passage problem exists. Sumrer conditions
restrict the flowin Dry Creek to six culverts. At the beginning
of the sumer, when streanflowin Dry Creek was still relatively
high, all culverts were flowing with an average velocity
potentially restrictive to upstreamfish mgration (including
sal noni ds) at observed conditions. These conditions do not
coincide with the tinme of upstream salnonid nmigration, but
Areri can shad are present during this time and woul d not be able
to bypass these culverts. The culverts are positioned 2.5 feet
above the water surface, further decreasing any possibility of
shad passage. As the summer progresses, streanflow commonly
dimnishes to a level where little if any surface flow is evident
in the culverts.

b. Water Quality

Insufficient water was available in Dry Creek to
al l ow sanpling during the July data collection period.

C. W nt er/ Sunmrer Habi tat Conpari son

Wnter habitat conditions are not affected by
Basalt summer crossing, which is renoved prior to any major
increase in streanflow. Sumrer habitat conditions are variabl e,
dependi ng upon the anount of streanflow. A pool is created
upst ream behi nd the road crossing. The pool usually becones dry
as the sumer progresses. This location is primarily riffle-run
habitat during the winter. Downstream fromthe road crossing,
flowis maintained in the summer until the water level in the
i mpoundnent drops bel ow the el evation of the bypass cul verts.
Any further flow is sub-surface through the road crossing fill
gravel .
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C. Spawni ng Habi tat Eval uati on

Field data regarding Russian River mai nstemand | ower Dry
Creek spawning habitat are presented in Appendix C. The foll ow ng
di scussion is an evaluation of these data for the streanfl ow
condi ti ons observed during the field surveys.

1. Dry Creek

a. Spawni ng Habitat Access

During the winter upstream m gration of adult
silver salnon and steel head, average streanflow conditions in Dry
Creek do not restrict access to spawning habitat |ocated within the
study area. Silver salnon and steel head generally enter the Russian
Ri ver in Novenber and conplete mgration in February or March before
access is reduced by low flow conditions. King sal non begin their
mgration relatively early in August and continue through Novenber.
The present summer condition of Dry Creek would restrict king sal non
fromentering the creek until a road crossing barrier is renoved and
nornmal seasonal flow resunmes. Simlarly, Anerican shad migration is
restricted by this barrier. Fish passage evaluations are dealt with
in greater detail in Section V.B.

b. Spawni ng Habitat Availability and Quality

The anount of potential spawning habitat at optinum
spawni ng depth and velocity is shown in Figure V-8 for Dry Creek
The average potential spawning habitat is shown by the broken line on
the figure. Optinmum spawning conditions are defined in section
[11.C., based upon the literature review. Potential spawni ng habit at
is considered to be substrate .5 to 4 inches in diameter for silver
sal non and steelhead and .5 to 6 inches in dianeter for king sal non.

Figure V-8 indicates that, in general, nore
potential spawni ng habitat was avail abl e, per transect, above Dry
Creek mle 5 than below this point. Exceptions exist, however,
such as the transects in Dry Creek study section 9, located in Dry
Creek mle 0. These transects contained the greatest |inear
di stance of potential spawning habitat encountered on Dry Creek,
partly because of the wi de channel in this segnent of Dry Creek

Al t hough transect data are considered val uabl e

as the primary source of quantitative field data, additiona
observations were nmade of sections between transects on
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Dry Creek and mainstem These river section observations include
vi sual anal yses of potential spawning habitat with respect to
guantity and quality. |In general, based on river section
observations, Dry Creek contains considerable quantities of
potential spawning habitat. Mich of the potentially usable
spawni ng-si ze substrate in the sections was exposed during field
observations and additional investigation would be required to
determ ne how nmuch additional substrate could becone usabl e at
opti mum streanflow criteria.

A general progressive decrease in the avail a-
bility of potential spawning habitat was observed bel ow river
mle 6. 1In addition, an increase in the content of sand and fine
sedi mrent was noted as part of this transition. Section 8
contai ned the | east anmount of potential spawni ng habitat of the
nine Dry Creek study sections. A general |ack of suitable size
substrate was observed in this river section. Historically,

i nstream gravel extraction has occurred in the inmediate vicinity
of this river section although no indication of current
excavati on was observed, due to a pending |awsuit by | andowners
that has tenporarily halted excavation. An increase in the
availability of potentially suitable spawni ng substrate was
observed in Dry Creek mle 0 at section 9 (as indicated by the
previously nentioned transect data). Despite this availability,
this stream section contained a relatively high concentration of
sand and fine sedinent, reducing the overall quality of this
potential spawning habitat.

2. Russi an Ri ver Miinstem
a. Spawni ng Habitat Access

Anerican shad spawning migrations are influenced by
the presence of tenporary and sem - permanent water i npoundnent
structures as discussed earlier in this report. Only 32 mles of
the mai nstem are avail able for shad spawning after the | ate My
installation of Heal dsburg dam Before this installation, any shad
bypass at Heal dsburg Dam (in its collapsed winter condition) is
hi ghly unlikely because of excessive spillway velocities and
restrictive junping distances.

The degree of utilization of the Russian
Ri ver by late sumer running king salnmon is uncertain. |f spawning
adults enter the river in | ate August, they have only 32 mles of
mai nstem for spawning until Heal dsburg Damis |lowered in early
Septenber. In addition, until seasonal precipitation restores flow
to the major tributaries, spawning nust be confined to the mai nstem
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St eel head and silver salnon enter the Russian River
long after all tenporary and sem - pernanent structures have been
renoved for the winter. Upstreammgration is potentially
restricted at Heal dsburg Darn and W1l ow County Water Diversion Dam
both of which are discussed in greater detail in the sub-sections on
i nstream structure evaluations (V.B.) and fish passage
consi derations (VI.A).

b. Spawni ng Habitat Availability and Quality

The anount of spawni hg habitat at optinmum
spawni ng depth and velocity conditions in the three reaches of
mai nst em Russian River is shown on Figure V-9. Average potentia
spawni ng habitat per transect is indicated by the broken lines for
the three reaches defined for mai nstem These averages indicate that
t he greatest anmount of potential spawning habitat, at optinum
conditions, occurs in the mddle reach of the river (between study
section 19 (river mle 30) and study section 32 (river mle 62)].
Rel atively | ess potential spawning habitat is located in the upper
reach of the river [between study section 33 (river mle 63) and
study section 49 (river nmile 92)]. The |east anmount of potentia
spawni ng habitat was located in the |ower reach of the river [bel ow
section 19 (river mle 30)].

These data indicate the maxi num potenti al
spawni ng habitat at conditions of depth and vel ocity consi dered
opti mum for sal nonid spawning. Potentially avail able spawni ng
substrate is not the imting factor for successful spawning on
mai nstem Russi an River. Good quality substrate was generally
avai |l abl e, al though concentrations of sand and fine sedi nent varied
consi derably. The controlling factors in determ ning what fraction
of this sedinment was usable (at transects) were depth and velocity
vari abl es incorporated into the analysis fromtransect cross-
secti on data.

Figure V-9 indicates that the upper reach
contains a relatively consistent distribution of potential spawning
habi tat, which extends downstreamto approximtely section 37.
Bet ween section 37 and 31, the mainstemis characterized by a
relatively steep river gradient, high water velocities, and a
general reduction in the availability of spawning substrate. The
average potential spawni ng habitat per transect in the upper reach
was estimated to be 30 |inear feet.
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The m ddl e reach averaged approxi mately
55 feet of potential spawning habitat per transect. This
increase in availability is, in part, attributable to a genera
abundance of spawni ng-size substrate, a reduction in the average
river gradient, and a relatively wide river channel. These
characteristics enable nore potential spawning habitat to neet
opti mum depth and velocity criteria.

The | ower reach averaged approxi mately
20 feet of potential spawning habitat per transect. |In general,
suitabl e size class substrate was | ess available in this river
reach than in the mddl e and upper reaches, particularly toward
the nmouth. River section data are nore available for this reach
than are transect val ues of potential spawning habitat. These
section data confirmthe downstreamreduction in substrate
availability and quality, especially below section 11. Anong the
vari abl es that affect spawning habitat in this reach of the
mai nstem are i ncreasing depth, expansive channel wi dth, narine
i nfluences, and a general decrease in the availability and
gual ity of spawni ng substrate.
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D. Nursery Habitat Eval uation

Field data regarding Dry Creek and Russian River mainstem
nursery habitat evaluations are presented in Appendi x C
Qobservations were nmade during the period of July 6 through July
20, 1978. The follow ng eval uati on of observed nursery habitat
condi tions involves a discussion of those paraneters considered
important with respect to evaluating nursery habitat quantity and
quality. The evaluation considers such variables as instream
canopy and cover, predatory fish and birds, substrate size, food
abundance, pool: riffle ratio and water tenperature, depth and
vel ocity.

1. Dry Creek

Average streanflow conditions in CFSin Dry Creek are
i ndi cated below. Conditions represent a 4-year average (1972-
1976) for the U S. Geol ogical Survey gage station |located at Dry
Creek mle 10.

OCT Nov DEC JAN FEB MAR APR NMAY JUN JUL AUC SEP
18 134 250 914 1182 779 183 46 13 4 .5 .4

Streanfl ow di mi ni shes steadily once wi nter pre-
cipitation and runoff cease for the year, and frequently becones
sub-surface at various |ocations during the sunmer. These
condi tions decrease nursery habitat for juvenile sal nonids that
remain in Dry Creek through the sunmer.

Because of fluctuating sunmer streanflow, water depths
and velocities constantly change. Nursery habitat was consi dered
sub-optimal with respect to depth and velocity during the sumrer
field survey when average water year conditions prevail ed.

Dry Creek sunmer velocities were generally | ow.
Reasonabl e surface agitation and substrate cl eansing were only
evident in the swiftest river sections. Depths were generally
shal | ow because of the lack of water and the relatively w de river
channel that permts a "spreading out" of the flow. Deep poo
habitat was scarce in Dry Creek during the July field survey.

Young- of -t he-year steel head, silver sal non, and
yearling fish were not observed in Dry Creek during July.

Coarse instream substrate was conmon in Dry Creek and
provi ded good habitat and protection from predatory species of
fish and birds.
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One to 3 inch squawfi sh (Pytchocheilus grandis) were very
abundant and several larger individuals were observed in sone of
t he deeper pools. Juvenile smallnouth bass (M cropterus
dolomieui) up to 8 inches in length, were al so observed. These
species are considered predatory and rely on small forage fish as
an integral part of their diet. G een heron (Butorides virescens),
great blue heron (Ardea herodias), belted kingfisher (Megaceryle
al cyon), and Gsprey (Pardion haliaetus) were al so observed on Dry
Creek. Geen heron were particularly nunerous.

In addition, coarse substrate is utilized, particularly in
riffles, by invertebrates that provide a source of food for
maturing fish. An average of 52 benthic invertebrates was
col l ected per square foot sanple in Dry Creek; caddisfly |arvae
(Trichoptera) were predonminant. Based on the literature, this
average represents "good" fish food conditions. Areas containing
boul der and bedrock were uncomon in the Dry Creek study area.
These bottom materials provide protection and cover for juvenile
sal noni ds.

Dry season water tenperature in Dry Creek was considered the
limting factor affecting the quality and quantity of nursery
habitat. A several degree diurnal tenperature fluctuation
occurred. No zonation in tenperature was observed between
transects in the upper reaches of the study area; however, | ower
Dry Creek exhibited a general warm ng progressi on downstream
M d-day tenperatures were potentially lethal in the lower 2 niles
of Dry Creek. Because of the critical influence of tenperature
upon nursery habitat, a nore detailed discussion of this subject
is presented in Section V.E

Canopy and cover were available primarily in the form of
riparian vegetation along the high water mark of the channel. In
general, protection and shade were avail abl e where water fl owed
al ong a bank. Even then, protection was not continuous, for gaps
in riparian vegetation were conmon. Rarely did the flow fill the
channel, with the result that only one edge of the water was
shaded at one tinme. A general |ack of shading was evident in the
majority of Dry Creek within the study area.

Anot her index of habitat quality is the pool: riffle ratio.
A value of 1:1 is deened by sonme authorities to provide optinum
resting and residence space as well as food production and
feeding station space. Pool: riffle ratios averaged 2.1:1 for
the Dry Creek study area (Figure V-10). No evident relationship
bet ween pool :riffle ratios and river
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ml|e was observed for Dry Creek. Figure V-11 shows the
availability of potential resting nursery habitat by transect for
Dry Creek, defined by nean velocities of 0.7 fps or |ess.

2. Russi an Ri ver Mai nstem

Average nmean di scharge for water years 1972 through
1976 was indicated for several Russian River mainstem gage
stations in Table V-1. Streanflow generally dimnishes in Apri
and by June reaches a fairly uniformvolunme, which is maintained
t hroughout the summer by rel eases from Coyote Dam  Streanfl ow
conditions remain generally constant throughout the mai nstem once
tenporary and sem - permanent instreamstructures are installed in
|ate May. The closure of the river nouth at Jenner creates an
ext ensi ve pool that remmins intact until headwater becomes great
enough to open the nouth.

Because of the relatively constant streanflow, river
depth and velocity do not greatly fluctuate unless rel ease
patterns at Coyote Dam are altered or unless precipitation
i ncreases streanflow. A wi de range of depths and vel ocities was
avail abl e on the mainstem for sunmer nursery habitat at the
observed conditions.

Juvenil e steel head (fingerlings and yearlings) were
collected in the upper reach of the mainstemin July. Al
successful collecting occurred upstreamfromriver nile 88.
Attenpts to collect sal nonids el sewhere in the mai nstem were not
successful despite the fact that collecting techni ques remai ned
const ant .

Russi an Ri ver in-channel sedinent conposition did not
greatly change with respect to river mle. Size classes up to 6
inches were represented in all segnments of nmainstem but
substrate larger than this was considered scarce. As indicated
in the discussion of Dry Creek, coarse substrate can provide a
signi ficant anount of habitat and protection for juvenile
sal noni ds. For exanple, such instream cover can reduce nortality
from predation by piscivorous rough fish, which were observed as
frequently in Russian River as in Dry Creek.

In general, the larger the substrate the larger the
fish seeking refuge. Yearling salnonids that remain in various
reaches of a particular tributary or river can sinply outgrow the
avai |l abl e protective habitat unless |arger substrate is
available. Only isolated areas of the mainstem (e.g. Squaw Rock
river mle 66) contain |arge substrate and bedrock.

-70-



SECTION NUMBER

5 7 5 3
" & "
l—
(5]
il
2
d' 200'
@
'.-
o
w
o wv
=3
tﬂg 1504
=3
-
2 *
;§E
E [ ]
Ec) IOO;
A 1
5 9
=
-
a
'—
& 50 .
SRR S
®
¢ [ )
0 ¥ |'! L) L] ¢
0 10 15
RIVER MILE

e Transect values (upper or lower)

Figure v-11

MAXIMUM POTENTIAL NURSERY HABITA
vs RIVERMILE
DRY CREEK

=71~

T PER TRANSECT



In addition to providing protective refuge and |iving
space, instream substrate enables aquatic invertebrates to
establish thensel ves during particular stages of their life
cycles. Caddisfly larvae (Trichoptera) and mayfly nynphs
(Epheneroptera) were the two nost dom nant aquatic insects
di scovered in square foot benthic sanples taken in July.
Cccasionally, mdge |arvae (Dyptera) were discovered in great
nunbers. The availability of these invertebrates varied, yet was
consi dered to be good in certain areas of the mainstem For
exanpl e, the upper reach (sections 33 through 49) averaged
approxi mately 94 organi sns per square foot of riffle bottom while
the mddle (sections 19 through 32) and | ower (sections 2 through
18) reaches averaged only 26 organi snms per square foot.

Predatory bird species were noted on the mai nstem as
well as on Dry Creek. Fewer green heron were observed on
mai nstem but nore osprey were noticed.

Wat er tenperature in the nmainstem was consi dered the
limting factor affecting salnonid nursery habitat quality. A
zone of relatively cool water is |located within the upper reach
bel ow Coyote Dam The extent of this zone is largely controlled
by anbi ent environnental conditions and streanflow and is
difficult to define. During normal sunmmer streanflow conditions,
tenperatures generally renmai n bel ow 20°C downstreamto the
vicinity of Wkiah (River Mle 90). Below this zone, tenperatures
generally increase as is indicated in Table VI-1 for U S G S.
mai nst em gage stations. The 1972 through 1976 average naxi mum
July tenperatures for U S.GS. nmainstem gage stations were as
foll ows:

Wkiah - 14.9°C

Hopl and - 20.2°C
Heal dsburg - 26.8°C
Querneville - 28.3°C

Below river mle 10, coastal fog and other narine
i nfl uences have a mnor cooling effect on surface water
tenperature. In addition to these influences, the sand bar
closure at the river nouth provides areas of cool, deep water.
Bottom tenperatures were up to 5°C | ower than surface values in
this stretch. This coastal river zone probably provides
general |y suitable sunmer tenperature and other conditions for
sal noni ds.

Most of the mainstem was consi dered sub-opti nmal

sal nonid nursery habitat primarily froma tenperature standpoint.
The majority of the channel between the upper (Coyote
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Dam control | ed) zone and the |ower (fog belt) zone of suitable
tenperature is relatively wide and the proportion of the river
channel unshaded by riparian canopy is high. Isolated pools with
good instream cover and canopy as well as relatively deep wllow
lined runs were avail able, yet water tenperatures renained
restrictive (see Section V.E. for a nore detail ed discussion of
Russian River nursery habitat suitability froma tenperature

st andpoi nt) .

Pool riffle ratios for the mai nstem Russian River are
indicated in Figure V-12. The average val ue, represented by the
broken line on the figure, was calculated to be 4.8:1. This val ue
is considerably greater than the value of 1:1 sonetinmes cited in
the literature as optimum for sal nonid nursery habitat. No
evident correl ation between pool:riffle ratios and river mle was
observed for mainstem Russian River. Figure V-13 shows the
availability of potential resting nursery habitat by transect for
mai nstem limted to nean velocities of 0.7 fps or |ess.

-73-



S8ECTION NUMBER

s 8 21 26 20 80 323597 4 43 45 4P
2 % o |22 27|29 ariss| sslas o | e ]07]en
100% POOL { ¢ PR o ||le
1514
®
o«
8 |
= 10 _ le
l
-l
fre °
@ ®
.J
] 1k
[ %
°
s:H
le | | o
ofs .
A le
° . e
. P
INE
) | o0
mVO mmE" r e Y T ‘ I|
0 ; 50
RIVER MILE

»— ——— AVERAGE POOL:RIFFLE RATIO

Piaure v-12
POOL: RIFFLE RATIOS PER SECTION
ve RIVER MILE
MAINSTEM
-74-



POTENTIAL NURSERY HABITAT IN FEET PER TRANSECT

AT OPTIMUM CONDITIONS
o Transect values {upper or lower)

{REACHES)

SECTION NUMBER
2 VB /3 Vi &8 B 32 IF 37 40 43 46 48
F4 ¥/ /9 22 27 |29 31331361 58 | &/ f‘ £+
250 -
200
bt 1 ®
150
L
100 - o ° ) 4
o ® Y g
9
. 4| It
50 ? le ol|®
[ ] * [ ]
o o 9
[ ]
‘ [ ] ® e :
I oo isTes| T leke
o _ b Tll KT Rk
o 50 100
RIVER MILE

MAXIMUM POTENTIAL NDRSERY ibiTAT PER TRANSECT
vs RIVERMILE
MAINSTEM

-75=



E. Water Tenperature and Nursery Habit at

The classification of a natural streamas to habitat quality
requires data on the tenperature and duration of exposure for
| ocalized rearing areas. Water tenperatures can vary consi derably
from point to point dependi ng upon water depth, canopy, instream
cover, etc. in a short section of stream Thus, the general
tenperature |level may not be the sane as the tenperature to which
the fish are exposed since fish tend to seek out the nost
favorable areas. On the other hand, relatively brief exposures to
| et hal tenperatures would be significant, even though the average
tenperatures were satisfactory. Sufficiently detailed tenperature
data were not available to attenpt an accurate classification of
steel head and silver sal non nursery habitat based on water
tenperature, so the follow ng system which defines the range of
habitat quality, was devel oped:

Nursery Quality Tenperature Range °C
Excel | ent (E) 15.0
Good (G 15.1 - 19.7
Sati sfactory (S) 19.8 - 22.5
Mar gi nal (M 22.6 - 24.7
Unsui t abl e (V) 24. 8

Table V-2 presents the classification for the critical sumrer
nont hs based on the maxi mum nonthly water tenperature as

determ ned at U S. Geol ogical Survey gaging stations. Table V-3
presents the classification for the critical sumer nonths based
on an estimate of the average nonthly water tenperature at the
same stations. The average tenperature was estimated by taking
the nmean of the maxi mum and m ni num nont hly val ues, since the data
fromwhich to conpute the true average were not avail abl e.

The cl assifications presented on Tables V-2 and V-3 indicate
that much of the mainstem particularly below C overdale, is
either marginal or unsuitable for juvenile sal nonids due to
el evated wafer tenperatures during the summer nonths. Dry Creek
is classified as satisfactory or marginal by the sane criteria.

In order to better describe the water tenperature conditions
for the period of observation, the field data for the winter and
sumer survey are presented in Figure V-14 for Dry Creek and
Figure V-15 for the mainstem The winter data indicate a nearly
uniformwarnmng trend with downstream di stance on both Dry Creek
and the upper and m ddl e reaches of mainstem The quality of the
nursery habitat in ternms of winter water tenperature, however, nay
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TABLE V-2
QUALI TATI VE CLASSI FI CATI ON OF NURSERY
HABI TAT SUl TABI LI TY BASED UPON
SUMMER MONTH MAXI MUM WATER TEMPERATURES

GAQ NG STATI ON MONTH
LOCATI ON APR  MAY JUN JULY AUG SEP
Mai nst em
Uki ah E E E E S S
Hopl and G S G S S S
Heal dsbur g S U U U U M
Guerneville S U U U U U
Dry Creek
Geyserville S M M M M -

TABLE V-3
QUALI TATI VE CLASSI FI CATI ON OF NURSERY
HABI TAT SUl TABI LI TY BASED UPON
SUMMER MONTH ESTI MATED AVERAGE WATER TEMPERATURES

GAG NG STATI ON MONTH
LOCATI ON APR MAY JUN JULY AUG SEP
Mai nst em
Uki ah E E E E G S
Hopl and E G G G G G
Heal dsbur g G S S S S S
Guerneville G S M M M S
Dry Creek
CGeyserville E G S S S -
E- Excel | ent S-Satisfactory U- Unsui tabl e
G Good M Mar gi nal
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general ly be described as good to excellent. The sumrer data on
Dry Creek do not indicate a trend with di stance downstream
however, a clear warmng trend fromnorning to afternoon is
apparent (cross-reference tines of tenperature neasurenents at the
various transects) and is responsible for the large spread in the
data. The habitat quality may be generally descri bed as good
during the nmorning hours and margi nal during the afternoon. The
sumer data on the mainstemclearly indicate a warmng trend in

t he upper reach, a nearly uniformtenperature zone in the mddle
and | ower reaches, and possibly a cooling trend near the nouth of
the river within the influence of the coastal fog belt. Diurna
warmng is also evident in one mainstem The habitat quality nay
be generally described as good entering the upper reach,
satisfactory to margi nal |eaving the upper reach and in the mddle
reach, and marginal to unsuitable in the | ower reach, with the
exception of the portion influenced by coastal fog, where
satisfactory quality exists.
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VI. Optinmum Fl ow Consi derations for Fish Habitat

A Fi sh Passage
1. Gener al

The follow ng fish passage recommendations for critica
riffle sites and instreamtenporary and seni per nanent water
i mpoundnent dans and road crossings deal primarily with streanfl ow
condi ti ons observed during winter and sunmer field surveys in
1978. The di scussions of optimm spawni ng and nursery habit at
present recomended streanflow val ues required to provide optimum
abundance of spawning and nursery habitat in lower Dry Creek and
mai nstem Russi an Ri ver.

The optimum streanfl ow val ues are generally
hi gher than present average streanfl ow val ues occurring over the
period of service of instreamstructures. Existing instream
tenporary and sem - pernmanent water inpoundnent dans and sumrer
road crossings will need to be evaluated with respect to their
structural capacity to accommpdate increases in streanflow. In
addition, fish passage requirenents will need to be exam ned at
each instream structure to determ ne what inpact an increase in
streanfl ow coul d have on fish passage at the existing instream
structures. Various structural nodifications mght be required to
provi de acceptable velocity and depth val ues at instream
structures, especially for recommended nursery habitat fl ows.

2. | nstream Structures

I nstream tenporary and sem - per manent water i nmpoundment
dans and summer road crossings were eval uated so that
recomendat i ons coul d be made regarding opti numfish passage fl ows
at the various structures. Primary consideration was given to
wat er inmpoundnent facilities and reconmendati ons are provided for
each facility. Because fish passage is not a significant problem
at summer road crossings, the discussion of passage fl ow
recomendati ons deals with these structures collectively, except
for Basalt summer road crossing.

a. Basalt Summer Road Crossing (Dry Creek)

Basalt summer road crossing, located in mle O
of Dry Creek, is constructed annually to provi de access for
gravel extraction. Six culverts and road fill make up the
entire structure. Sumrer flow conditions at this facility are
variable and fish passage is restricted when streanfl ow
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is relatively high at the beginning of the summer. 1In addition to
hi gh flow and particularly high velocity, a junping distance of
2.5 feet separated the culvert openings fromthe water surface at
t he observed flows. Access would be inproved if the culverts were
positioned closer to the streanbed to reduce or elimnate the
junmpi ng distance required to enter the culverts.

The issue of access to the Dry Creek drai nage
during present summer habitat conditions is perhaps acadenm c. Low
streanfl ow and high water tenperature |likely do not provide
accept abl e nursery habitat for anadronous species, particularly
shad.

b. Sumrer Road Crossings (Russian River)

The remai ni ng sumer road crossings, with the
exception of the Basalt sumrer crossing on nai nstem Russi an
Ri ver, are installed and mai ntai ned by the Sonona County
Departnent of Public Works. Each facility incorporates simlar
structural design; inpacts on streanflow and fish passage do not
vary significantly fromone structure to the next.

At the observed streanflow, fish bypass is
not restricted at sunmer road crossings (including Basalt
sumer crossing). Their structural design acconmodat es nor nal
sumer streanfl ow, maintaining velocity and depth val ues wel |
within acceptable limts for passage.

C. Wat er | npoundnent Dans

1) W11l ow County Water Diversion Dam

Dependi ng on streanflow, fish passage
could be partially restricted at this structure. It is
reconmmended t hat enough water be rel eased from Coyote Damto
provi de adequate spillway depth for fish passage during spawni ng
mgrations. Releases at |east in excess of the observed sumrer
streanfl ow (227 cfs) should provide suitable spillway water depth
at this facility. Hi gh streanflow could, however, create a
velocity barrier. Additional information regarding w nter
vel ocities and success of fish passage is necessary to eval uate
t hese conditions and reconmend passage fl ows.

2) Del R o Wods Dam

Wat er depth over portions of the spillway
averaged 0.5 feet at the observed sumer streanfl ow.
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Because of the relatively long spillway (38 feet), it would be
desirable to provide enough water to increase spillway depths.
Spillway velocity at the observed flow was estimated to be near
acceptabl e upper limts for sal nonid passage. An increase in
streanflow to increase spillway water depth could create a

vel ocity barrier

3) Heal dsburg Dam

Wnter conditions are possibly restrictive
to upstream fish migration at certain high or low fl ow conditions.
In general, winter conditions are acceptable for sal nonid passage.
In the event that attenpts are successful to establish a future
run of Russian River king salnon, and for the benefit of those
early running king sal non presently returning to the river in
August, a fishway woul d be a val uabl e asset at Heal dsburg dam
Anmerican shad woul d al so benefit fromsuch an addition if their
passage requirenments are incorporated into the fishway design
The addition of such a structure would greatly increase the anmount
of habitat avail able to spawning shad and all ow ear | y-running king
salnon to reach relatively cool water in the upper Russian R ver,
possibly resulting in significantly higher instream egg
devel opnment and hat ching success. An integral part of this access
plan is the installation of a fishway at Del R o Wods Dam
| ocat ed approximately 2 m|es upstream from Heal dsburg Dam

4) Wbhl er Dam

Existing facilities pose little or no
threat to salnonid migration in the event that early runs of king
sal non encounter this structure. The debris that accunul ates
behind the floating |ine should be periodically cleared.

5) Johnson's Beach Dam

If late summer and early fall king
sal non eventual |y encounter the Johnson's Beach denil fishway,
successful bypass should not be problem American shad passage is
nore uncertain. The upper end of the fishway shoul d be
periodically checked and cl eared of debris.

6) Vacati on Beach Sunmer Dam

Fi sh passage conditions at Vacation
Beach summer damare simlar to conditions encountered at
Johnson's Beach summer dam Denil fishways are incorporated at
each facility and average slopes and fishway | engths are simlar
Efforts should be nade to keep the fishway clear of debris.
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3. Non-Structural Barriers

Various natural conditions, including debris
or log jans and critical riffles, may al so restrict upstreamfish
m gration.

During the upstream m grati on of spawni ng sal noni ds,
mean streanflow in Dry Creek is sufficient to provide adequate
fish passage. As flow decreases, certain |locations (primarily
where a channel is |acking and streanflow is evenly distributed)
becone unpassable, primarily due to insufficient depth. Baracco
(1977) has indicated the location of five critical passage sites
in Lower Dry Creek and recomends m ni mum streanflows required to
allow fish mgration over them Several of Baracco's sites were
re-visited at observed streanflows of approximately 40 to 50 cfs.
At these streanflows, upstreammnigration would definitely be
restricted by shall ow depth. Although |Iow flow conditions
simlar to those observed in the field are not likely to be
encount ered during sal nonid spawning mgrations, it is necessary
to keep streanfl ow above Baracco's recomended average val ue of
100 cfs to insure successful fish passage at these critical
sites.

No critical passage sites (froma depth standpoint)
were di scovered on the mai nstem Russi an River during the sumer
(low flow) field survey. Log and debris jans are not a
particular problemin the study area.
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B. Spawni ng Habi t at

Streanflows for the production of optinmum spawni ng habit at
are based on the governing ecol ogical requirenments for spawning
during the nmonths of sal nonid reproduction in the river. The
potential spawning habitat is defined for optinmum spawni ng
condi tions for channel substrate and water depth and velocity
over the substrate. It is expressed in linear feet totaled from
the transect data, and nay be determ ned for individua
transects, or for an entire reach by sunmng the results for the
transects within that reach. Al though different transects
require different flows to produce maxi mum anounts of potentia
spawni ng habitat, totaling the | engths of potential spawning
habitat for all transects at corresponding flows reveal s the
optimum flow for the river reach under consideration. This
anal ysis assunes, as we believe is the case, that regul ati on of
streanfl ow to produce optimum conditions of water depth and
vel ocity over the nmaxi mum anmount of suitable spawni ng substrate
observed in the field will result in 1) adequate depths and
suitabl e velocities for passage, particularly over critical
riffles and barriers (see Section VI.A), and 2) naintenance of
wat er tenperatures bel ow about 14.9°C during the entire sal nonid
reproduction period, including adult mgration, spawning, egg
i ncubation, and yolk sac fry (al evin) devel opnent nonths. For
steel head and silver salnon at |east, the tenperature assunption
appears valid based on the nmean nonthly water tenperatures as
recorded at the various U S. Geol ogi cal Survey gagi ng stations
for the nmonths from Decenber through April, corresponding to the
peri od of peak steel head and silver sal non reproduction (see
Table VI-1).

The variation in potential spawning habitat with flow for
Dry Creek is shown on Figure VI-1, and for the reaches of
mai nstem on Figure VI-2. The cal culations were performed for
three cases to investigate the sensitivity of the analysis to
the definition of the range of opti num spawni ng conditions as
fol | ows:

Units Case A Case B Case C

Substrate size in. 0.5-6 0.5-6 0.5-6
Mean vel ocity f ps 0.7-2 1-3 0.7-2
Wat er depth ft. 1-3 1-3 0.5-3

The base case for the study is considered to be Case A
whi ch best represents the range of optimum conditions as
determ ned fromthe literature. The selection of the alterna-
tive nean velocity ranges is due to variability in the
rel ati onship between the velocity at 0.5 feet fromthe
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Table VI-1
AVERAGE MAXI MUM AND M NI MUM TEMPERATURE (°C)
FOR WATER YEARS 1972 THROUGH 1976.

U S.GS GAGE STATI ON 11462000- RUSSI AN RI VER (EAST FORK) NEAR UKI AH

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX M N MAX MN MAX MN MAX MN MX MN MAX MN
20.4 . 6.6 11.5 11.8 9.0 10.2 7.5 9.5 7.6 11.3 8.6

APRI L MAY JUNE JULY AUGUST SEPTEMBER

MAX MN MX MN MX MN MX MN MX MN MX MN
11.6 9.0 11.3 9.5 12.3 10.7 14.9 11.6 19.8 15.0 21.5 18.9

U S.GS. GAGE STATI ON 11462500- RUSSI AN Rl VER NEAR HOPLAND

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MN MAX MN MAX MN MAX MN MX MN MAX MN
20.7 14.0 16.1 9.9 11.7 8.6 11.5 6.6 11.8 7.0 14.5 8.0

APRI L MAY JUNE JULY AUGUST SEPTEMBER

MAX MN MAX MN MX MN MX MN MX MN NMX MN
17.1 10.4 20.7 11.4 18.7 12.6 20.2 13.6 21.9 15.4 22.2 16.9

U S.GS. GAGE STATI ON 11464000- RUSSI AN Rl VER NEAR HEALDSBURG

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MN MAX MN MX MN MX MN MX MN NMX MN

21.3 12.3 16.8 8.8 12.5 16.8 11.5 6.3 12.5 8.3 15.3 8.0

APRI L MAY JUNE JULY AUGUST SEPTEMBER
MAX MN MAX MN MAX MN MX MN MX MN MX MN

20.7 10.3 26.0 14.4 25.8 17.4 26.8 17.0 25.3 19.1 24.1 16.8
U S. GS GAGE STATI ON 1146700- RUSSI AN RI VER NEAR GUERNEVI LLE

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MN MAX MN MX MN MX MN NMX MN NMAX MN

21.2 13.3 15.5 9.8 12.7 8.3 12.0 6.2 13.3 8.0 14.4 9.2

APRI L MAY JUNE JULY AUGUST SEPTEMBER
MAAX MN MX MN MX MN MX MN MX MN NMAX MN

19.8 12.1 24.8 15.0 27.3 19.0 28.3 19.5 26.5 19.5 25.1 17.8
U S.GS. GAGE STATI ON 11465200- DRY CREEK NEAR GEYSERVI LLE

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MN MAX MN MX MN MX MN MX MN NMAX MN

20.0 13.3 16.8 8.9 13.3 6.8 12.5 5.5 13.3 9.0 16.2 8.0

APRI L MAY JUNE JULY AUGUST SEPTEMBER
MAX MN MX MN MX MN MX MN NMAX MN MX MN

20.4 9.4 23.6 13.9 24.1 16.6 24.4 18.6 23.2 17.5 --- ---
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POTENTIAL SPAWNING HABITAT IN FEET FOR DRY CREEK

AT OPTIMUM CONDITIONS
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Figure VI-1

IAL SPAWNING HABITAT IN DRY CREEK
vs STREAMFLOW
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POTENTIAL SPAWNING HABITAT IN FEET PER REACH

AT OPTIMUM CONDITIONS
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Figure VI-2

MAXIMUM POTENTIAL SPAWNING HABITAT ON MAINSTEM
vs STREAMFLOW
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bottom which is the factor analyzed in the literature, and the
mean velocity. The range of optinmm sal nonid spawni ng velocities
at 0.5 feet fromthe bottomis generally recognized to be from1
to 3 fps. The alternative water depth ranges recogni ze the
uncertainty in the literature over the lower limt of optinum
depth, since depths as low as 0.5 feet have been reported as
optimum Variation in substrate size was not considered.

Al though the linmts shown correspond to those reported as opti mum
for king sal non, consideration of a range fromO0.5 to 4 inches
that is applicable to steel head and silver sal non woul d not
significantly alter the outcone of the analyses. This is because
the 0.5-to 4-inch range is nearly everywhere coincident with the
0.5-to 6-inch range. Therefore the analysis is valid for the

st eel head and silver salnon, as well as for king sal non.

I nspection of the results indicates that the optimum fl ows
within a reach are not particularly sensitive to variation in the
definition of optinmmspawning conditions (Cases A, B and C), and
range from 400 to 600 cfs on Dry Creek, and from 700 to 1500 cfs
on the mddle reach of mainstem However, the anount of
potential spawning habitat appears to fall off nore rapidly as
fl ows increase beyond the optimum value for the | ower range of
mean vel ocity represented by Cases A and C. The increase in the
anmount of potential spawning habitat for the broadened velocity
and depth ranges represented by Cases B and C respectively is not
unexpected, and can be neglected, for the primary purpose of the
anal ysis was to define the optimumflow, which remins
essentially unchanged.

The optimum streanfl ow for spawni ng habitat, defined by the
peak on the curve for Case A is 400 cfs on Dry Creek, and 1000
700 and 200 cfs for the |ower, mddle and upper reaches of
mai nstem respectively. Since the curves exhibit fairly broad
peaks, or could be nodified slightly by alternative definitions
of opti mum spawni ng conditions, the streanflows given above coul d
vary. To be conservative, the given streanflows can be said to
represent the | ower bound, bel ow which the avail abl e potentia
spawni ng habi tat decreases very rapidly fromits peak value. For
conparison, Table VI-2 (page 98) presents the average nonthly
di scharge at mainstemand Dry Creek U S. G S. gage stations during
the critical spawni ng nonths.

The variation in the optinmum streanfl ow necessary to
provi de the maxi num anmount of potential spawning habitat for
i ndi vidual transects is shown on Figure VI-3 for Dry Creek
and Figure VI-4 for the mainstem The points representing
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zero flow indicate that no spawning habitat is available on that
transect. The overall optimumflow for the various reaches is
shown by the dotted line on the figures.

Dry Creek exhibits a nearly uniformdistribution of optinum
streanflowwith rivermle, which is consistent with the field
observations of nearly uniform hydraulic and ecol ogic
characteristics. At the nouth of Dry Creek, however, where
flattening of the channel gradi ent and wi deni ng of the streanbed
occur, there is a distinct increase in the optinmm streanfl ow
The nearly uniformincrease of optinmmstreanflow wi th distance
downstream on the mai nstem corresponds to a simlar flattening of
t he channel gradi ent and wi dening of the streanbed. This is also
clearly reflected in the optinumstreanflows for the reaches of
t he mai nstem

The preceding analysis is essentially based on the spawni ng
requirements only. During the egg incubation period, it may be
possi bl e to decrease the optimum spawning flows by up to 1/3 as
suggest ed by Thompson (1972), since it appears difficult to
justify the high spawning streanfl ow necessary to naintain
opti mum wat er depths and velocities during this period. The
maxi mum wat er tenperature requirenment, however, remains a
critical factor, and nust be considered in any decision to reduce
the streanfl ows during incubation

The optimum streanfl ow for shad spawni ng cannot be
determ ned due to | ack of sufficient data in the literature on
opti mum shad spawni ng requirenments. Shad reproduction occurs
during the period when the streanflows in the river would be
governed by the requirements for salnonid rearing, but it is not
possi ble to assess the effect of these flows on shad spawni ng.
It is conceivable that the requirenents for shad spawning in
ternms of current and tenperature can be net by these fl ows.
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Streanfl ows for the production of optimum nursery habit at
shoul d be based on the governing ecol ogi cal requirenments for
sal noni d rearing. The control of water tenperature to 19.7°C or
| ower throughout the year is necessary, since steel head and
silver salnon in one life stage or other can be found in the
river at all tinmes. An additional consideration for streanflow
for optimum nursery habitat is that flow should not be so great
as to severely limt resting habitat. However, sufficient flow
shoul d be available to permt juvenile mgration over critical
riffles and past instream structures as necessary to | eave
| ocalized nursery areas that may becone progressively unsuitable.
A nore conpl ete discussion of fish passage requirenments was
provided in Section VI.A

The variation in potential nursery habitat with flow for
Dry Creek is shown on Figure VI-5, and for the reaches of
mai nstem on Fi gure VI-6. The potential nursery habitat is
defined in terns of average water velocity limts for the
production of resting space. Resting space is |linmted to flows
that result in velocities of 0.7 fps or less. The potentia
nursery habitat is expressed as |linear feet of water surface
wi dth on each transect. It may be determned for an entire reach
by summ ng the results for the individual transects within that
reach. Although different transects require different flows to
produce nmaxi mum anmounts of potential nursery habitat, summ ng the
| engt hs of potential nursery habitat for all transects at
corresponding flows reveals the overall optinmumflow for the
reach under consideration

The optimum streanfl ow for nursery habitat determ ned by
the peak on the curve is 20 cfs on Dry Creek and about 20 cfs
for all the reaches of mainstem The variation in optinum
stream fl ow necessary to provide the maxi nrum anount of potenti al
nursery habitat for individual transects is shown on Figure VI-7
for Dry Creek and Figure VI-8 for the nmainstem The overal
optimum fl ow for the various reaches is shown by the dotted line
on the figures. The optimumflows can be conpared to existing
flows by reference to Table VI-2.

These streanflows are derived froma limted definition
of nursery habitat in terms of resting space only. It
appears likely that these optimum streanflows are well bel ow
the flows necessary to satisfy water tenperature requirenents
during the sumer nonths. Water tenperature conditions my be
i mproved by increasing streanflows, and/or by selective
wi t hdrawal of cold tenperature water from upstream i npound-
ments. The extent to which such programmed rel eases from
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AT OPTIMUM CONDITIONS
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TABLE VI -2

AVERAGE MEAN DI SCHARGE (CFS) FOR WATER YEARS 1972 THROUGH 1976
AS RELATED TO SPAWNI NG AND NURSERY SEASONS

J.S.GS. GAGE STATI ON 11462000- RUSSI AN RI VER ( EAST FORK) NEAR UKI AH

OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

325 229 258 513 757 575 163 234 258 293 289 261

U S.GS. GAGE STATI ON 11462500- RUSSI AN Rl VER NEAR HOPLAND

OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

324 317 534 1351 1938 1727 392 263 247 253 249 244

U S. GS GAGE STATI ON 11463000- RUSSI AN RI VER NEAR CLOVERDALE

OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

334 393 655 1814 2906 2335 567 303 243 245 243 234

U S. GS GAGE STATI ON 11464000- RUSSI AN RI VER NEAR HEALDSBURG

OCT NOV DEC JAN FEB NMAR APR NMAY JUN JUL AUG SEP

344 603 987 3227 4664 3414 857 375 234 224 225 218

U S. G S GAGE STATI ON 11467000- RUSSI AN RI VER NEAR GUERNEVI LLE

OCT NOV DEC JAN FEB MAR APR NMNAY JUN JUL AUG SEP

373 993 1610 5844 7714 5248 1198 418 205 170 172 191

U S. G S GAGE STATI ON 11462500- DRY CREEK NEAR GEYSERVI LLE

OCT NOV DEC JAN FEB NMAR APR NMAY JUN JUL AUG SEP

18 134 250 914 1182 779 183 46 13 4 .5 .4

SPAWNI NG - SI LVER

SPAVWNI NG - STEELHEAD

SPAVNI NG - KI NG

NURSERY - SILVER AND STEELHEAD

NURSERY - KI NG
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upstream reservoirs could be expected to inprove the nursery
habitat was not determined as it was beyond the scope of work for
this contract. It is safe to say, however, that the limt of
excellent to satisfactory nursery habitat that presently exists
bel ow Coyote Dam during the summer nonths may be extended further
downstream thus replacing the marginal to unsuitable habitat in
the middle and |lower river, if streanflows are increased by
allowi ng greater dry season rel eases from Lake Mendoci no.
Simlarly, the existing marginal sumer sal nonid nursery habitat
in Dry Creek will be inproved by cold water rel eases fromthe
War m Spri ngs Dam and Lake Sonoma Proj ect.

Al t hough streanflows intended to satisfy tenperature
requi rements would result in |less than optimm production of
resting space, the higher flows would increase the riffle to pool
ratio, bringing it closer to the assuned ideal value of 50:50.
Such increased streanfl ows, considering water tenperature and
riffle to pool ratio as well as resting space, should result in
an overall inprovenent of nursery habitat. Furthernore, the
presence of resting space as mcrohabitat within high velocity
reaches of channel hel ps offset the anticipated | oss of resting
space based on the average velocities only. These considerations
limt the validity of the above-stated opti mum streanfl ows for
nursery habitat.

Because of the lack of sufficient quantitative in-
formation on the nursery habitat requirenments of shad,
determ nation of the optinumstreanflow for shad nursery is
not possible at this tine.
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RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

STRUCTURE W11l ow County Water Diversion Dam

LOCATI ON Russian River Mle 88 (Map Ref. Pg. A-3)

OMNNER Wl ow County Water District

PURPOSE Irrigation and increased flows into well
casi ngs

OPERATI ON Per manent structure

CONSTRUCTION Damis constructed of rock and sl abs of old
concrete sidewal ks.

FI SH PASSAGE East side of spillway is sonmewhat |ower than rest
and allows nore flow Mgrating fish appear to use
this section to a great extent.

REFERENCES California Departnment of Fish and Gane, 1977



Instream Structure Qbscrvations and Water Quality
Mainstem

Structure: Willow County Water Date of Observation _5/6 /78
Diversion Dam

+ . R . . i
Location:  pussian River Mile 88 Observed Flow (cfs) 325 {estimate)
Cross Channe! Width (Feat) : 122
Dam Height {Feet) : 6.7
Soillway Width {Feet) 106
Spillway Height {Feet) Gad

Spillway Thickness (Feet) _.249*%_1_1_1!‘_&911_]_61.' )

Depth of Water over Spillway {Feet)

Soiltway Velocity (Surfacel 8.0 FPS

Plunge Poot Depth {F eet) N/A

Maximum Depth Behind Darn (Feeu) N/A

Jumping Distance {vertical-water surface at spillway 10 water surface balow spillway} 5.5 £t

Water Cuality Information . 1 - Downst
Y Water guality data on " nstream
Turbidity (NTU} 7/17/78 data form
Dissolved Oxygen (ppm)
Temparatuce (9C) st Time of Day Taken
Water Quality Information at Structure Surface Mid-depth Bottom

Turbidity INTWU)
Dissolved Oxygen (ppm}
Temperature (OC) at Time of Day Taken

Transparency {Feet)



trwstrea:n Structure Umnervations and Water Quality

Mainstem
Swucture: Willow County Water Date of Observavon __7/17/78
Diversion Dam 227
Locationr Russian River Mile 88 Observed Flow (cfs) 22

’ .;}:"‘

Cioss Channel Widih !Feeti 122
Dam Height (Feet) _ 6 Y 7
Spillway Widih (£ entl 106
Spillway Height [F eet) ) 6./ .
Spittway Thickness (Feet) '__KJM&I)
Depth af Water over Spetlway (Feet) 1.0
Spllway Veloony 1Suriacel .2 FPS .
Plunge Pocl Depth iF eet) : _._._5 .._CQ_S_t.lﬂlﬁ_te )
Maximum Depth Behind Dam {Feet) 6.7
Jumping Distance (vertical-water surface at spillway 16 water surface below spillway} 6,0 ft,
Water Quality information Upstream - Downstream
Turbidity (NTU} 4.0 to 3,0 fest.) 4.0 to 5.0 (est,)
Dissolved Oxygen (ppm) sample disturbed sample disturbed
Temperature {OC) at Time of Day Taken 17.081320 A7.081320
Water Quslity Information at Structute Surface Hid-depth Bottom
Tusbidity (NTU) 4.0 to 5.0 estimate
aamgle sample ample
Dissolved Oxygen (ppmi d da SELI rbed g_l_s.Eu.t.bed
Yemperature {9C) at Time ot Cay Taken M1340 __1..?...'.9.@1340 _.lL_QE1340
Transparency (Fest) _....____._3 hd 0



RUSSI AN RI VER/ DRY CREEK
| NSTREAM STRUCTURES

STRUCTURE Cumm skey Station River Ford

LOCATI ON Russian River Mle 67 (Map Ref. Pg. A-9)
OMNER Russel V. Lee

PURPOSE Sunmer access

OPERATI ON Unknown - summer nonths

CONSTRUCTI ON Consi sts of gravel and riprap abutnments with railroad
flat cars and concrete filled cai ssons.

FI SH PASSAGE Unknown

REFERENCES California Departrment of Fish and Game 1975, Form
1603-111-257-75



Instream Structure Observations and Water Quality
_Mainstem

Structure- Cummiskey Station River Ford Date of Observation 7/19/78
Locationr Russian River Mile 67 Observed Flow {cfs) 238

Cross Channel Width (Feet) 240
Bridge Width (Feet} bridge not installed*
Bridge Height-Above Water Surface (Feet) N/A
Number of Channels N/A

Surface
Channe! Information Width {Feet} Depth {Feet} Velacity (FPS)
Impounded Water Surface Wadth (Feet) N/A
Flowing Water Surface Width {Feet) 240
Water Quality Data UpstreaIm ' @ Structure Downstream

Turbidity {NTU}
Dissolved Oxygem {ppm)

Water Temperature [OC) at Time of Day Taken

*Note - There were no instream structures in place at Cummiskey
Station.



STRUCTURE

LOCATI ON

OWNER

PURPOSE

OPERATI ON

CONSTRUCTI ON

FI SH PASSAGE

REFERENCES

RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

Asti Summer Road Crossing

Russian River Mle 56 (Map Ref. Pg. A-12)

Sonoma County Public Wrks Depart nment

Sunmer road crossing

Approxi mately May 15 to COctober 31

Four concrete piers are pernmanently anchored in the
river channel. Steel spans are placed on top of
these piers in May and a gravel roadway is
constructed across the rest of the channel.

Consi sts of the channels between the pernmanent
concrete piers.

Schultz, 1976
Robertson, 1978



Inctrearm Stracture Observations and Water Qualbity
Muinstem

Siructure-  Asti Summer Road Crossing Daie of Observation 7/26

Locationn Russian River Mile 56 Observed Flow (cfs) 214

Ctoss Channet Widith {Feet) 570
Bridge Width {Feet) &0
Bridge Height-Above Water Surlace (Feet) 4
Number of Channels 3
Surface
Channel information Width {Feet} Depth {Feet) Vetocity (FPS)
Left channel 18,0 1.0 1.62
Middle channel 18.0 4,0 3,05
Right channel 18.0 2,0 1.18
impounded Water Surface Width {Feet) (no impounded water)
Flowing Water Surface Width (Feet) 54
Water Quality Data ' Upstream * @ Structure Downstream *
Turbidity {NTU} N/A 2,4 N/A
Dissolved Oxygem (ppm} N/A 11,1 N/A

Water Temperature {0C) at Time of Day Taken M/A 2020900 N/A
*Note - No impoundment of water was evident; water quality data
should not vary either above or below the structure.

B=7



STRUCTURE

LOCATI ON

OMNER

PURPCSE

OPERATI ON

CONSTRUCTI ON

FI SH PASSAGE

REFERENCES

RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

Del Ri o Wods Dam

Russian River Mle 35 (Map Ref. Pg. A-16)

Del Rio Wods Recreation D strict

Sunmer recreation dam

Approxi mately Menorial Day to sonetine after
Labor Day

Per manent "U' shaped concrete steel and wood

spil lway anchored in the center of the channel.

G avel dikes constructed in the spring on either
side of the permanent structure divert the channel
flow over the spillway.

None avail able when damis in place. During the
winter the river flows around each side of the
per manent structure.

Schultz, 1976
Morrison, 1978
Harris, 1974
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Instream Structure Qbservations and Water Quality
Mainstem

Structure- Del Rio Woods Dam Date of Qbservation __2/26

Location- Russian River Mile 35 Observed Flow (cfs) 198

Cross Channel Width (Feet) 160
Dam Height [Feet) }2 20
Spillway Width {Feat) 0

Spillway Height (Feet) 5 . 8 ! i n ste QS_}
Spillway Thickness (Feet) .

Depth of Water over Spillway {Feet} J.5

Soillway Velocity (Surface) 7.0 FPS _{(estimate)
Plunge Pool Depth (F eeth 3.5 .
Maximum Depth Behind Dam [Feet T1.U (maximum)

Jumping Distance (vertical-water surface at spiliway to water suriace below spillway) 2,7 ft. (maximum)

Water Quatity Information Upstream + Downstream

Turbidity INTU) 0.7 _ 0,9
Dissolve; Oxygen [ppm) %ﬁl 140 I .

0.0
Temperature {9C) at Time of Day Taken M’ 140

Water Cuslity tnformation at -Slructuri _ Surface Mid-depth Bottom
Turbidity (NTU) 0.7

Dissolved Oxygen {ppm) 10,2 10.1 106.0
Temperature (9C} at Time of Day Taken 22.001200 22.081200 22.001200
Transparency (Feet) 8.0




RUSSI AN RI VER/ DRY CREEK
| NSTREAM STRUCTURES

STRUCTURE Heal dsburg Dam (VWar Menorial Dan

LOCATI ON Russian River Mle 32 (Map Ref. Pg. A-16)

OMNNER Sonoma County Regi onal Parks and Recreation
Di strict

PURPOSE Sunmmer recreation dam

OPERATI ON Approxi mately Menorial Day to sonetinme after
Labor Day

CONSTRUCTI ON Per manent concrete sill with wooden fl oodgates or
fl ashboards which are rai sed each spring and
supported by steel |-beans.

FI SH PASSAGE None available - only passage is to junp the
concrete dam Total barrier when flashboards are
in place.

REFERENCES Schul tz, 1976

Morrison, 1978
Harris, 1974
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Instream Structure Observations and Water Quality
Mainstem

Structure- Healdsburg Dam Date of Observatian 4/15/78

Lecation- Russian River Mile 32 Observed Flow (cfs} 1800 (estimate)

Cross Channal Widih (Feet) 287

Dam Hewght (Feet} 5,0

Spiltway Width (Fect) 287

Spillway Height {Feeti 2,0

Spillway Thickness {Feet] N/A

Deoth of Water over Spiltway (Feet) ] .

Spitlway Velocity {Surface) 8, ; FPS {maximum)

Plunge Poot Depth (Feet} estimate}

Maximum Depth Behind Dam {Fest) 3 estimate)

Jumgping Distance {vertical-water surlace &t spillway 10 weter surisce below spillnay) 5.0 ft.
Water Quality Infarmation  No Information Recorded-Upstream - Downstream
Turbidity (KTU} Winter Conditions-Dam Not

Dissolved Oxygen (ppm Constructed

Temperatuce (9C) at Time of Day Taken

Water Quality Inlormation at Struciure Surface Mid-depth Bottom
Turbidity INTL)

Dissoived Oxygen {ppm}

Tempersture (OC) a1t Time of Day Taken

Transparency (Feetl



instream Structure Observations and Water Quality
Mainstem

Structure- Healdsburg Dam

Location- Russian River Mile 32

Date of Observation ___2./9/78

Qbserved Flow {cis) _ 196

Cross Channel Width {Feeu

Dam Height (F eet)

Spillway Width (Fecti

Spillway Height (Fee1)

Spillway Thickness (Feet)

Depth of Water aver Spillway {Feet)
Soillway Velocity (Surface)

Plunge Pool Depth (Feat)

Maximum Depth Behirnd Dam (Feet)

0

2 estimate)
FrgefaII

“"I%f%‘tg_l‘g_

Flashboards)

Jumping Distance (vertical-water surface st spillway to water surface below spiltway!) 1 2 L 0

Water Quality Information

Turbidity INTUI

Dissolved Oxygen (ppmi

Tevpecgture (9C) ot Time of Day Taken
Water Quslity Information at Structure
Turbidity INTL!

Dissolved Oxygen (ppml

Temperature (OC) at Time ol Day Taken

Transparency (Feen)

2.0

B-12

Upstream - Downsiream
1,7 1,7

10,8
73"'?‘@,1400 73.501400

Surface
1.7

9,6
23,5@1415

Mid-depth Bottom
8.7 9.9

23,5€1415 23.001415



STRUCTURE

LOCATI ON

OMNNER

PURPOSE

OPERATI ON

CONSTRUCTI ON

FI SH PASSAGE

REFERENCES

RUSSI AN RI VER/ DRY CREEK
I NSTREAM STRUCTURES

Basalt Summer Road Crossing

Russian River Mle 31 (Map Ref. Pg. A-16)
Basal t Conpany

Summer road crossing

Approxi mately Menorial Day to sonetine after

Labor Day

Per manent concrete abutnments on the left side of
the river (looking downstream). G avel road
constructed each year channels the river between
t he abut nents.

Channel between the abut ments.

U S. Arny Corps of Engineers aerial photos
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Instream Structure Observations and Water Quality

Swucture: Basalt Summer Road Crossing Date of Observation

Locationr Russian River Mile 31

.Mainstem

1/8/78

"' Observed Flow {cfs) ;96

Cross Channet Width (Feet)

Bridge Width {Feet}

Bridge Height-Above Water Surtace {Feet)
Number of Channets

Channel Information

Left channel
Right channel

Impounded Water Surface Width {Feet)
Flowing Water Surface Width (Feet}

Water Quality Data
Turbidity (NTU}
Dissolved Oxygem (ppm)

Water Temperature {OC} at Time of Day Taken

424
50
19,2
2
Width (Feet) Depth {Feet)
21,0 3.9
21 .0 3.5
424
42
Upstream @ Structure
1.7 1.7
10.8 10.8
24,081500 24,081500

B:l&

Surface
Velocity (FPS)

3.26
3.26

Downstream

0,12
9.5
23,501500



RUSSI AN RI VER/ DRY CREEK
| NSTREAM STRUCTURES

STRUCTURE Two sumer dans

LOCATI ON Russian River Mle 23 (just above Whl er
Bridge) (Map Ref. Pg. A-20)

OMNER No | onger in operation after construction of
Wohl er Dam

PURPOSE Unknown

OPERATI ON Unknown

CONSTRUCTI ON Appeared to be gravel danms with narrow
wooden spil | ways.

FI SH PASSAGE Unknown

REFERENCES U S. Arny Corps of Engineers aerial photos
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RUSSI AN Rl VER/ DRY CREEK
| NSTREAM STRUCTURES

STRUCTURE Wohl er Dam

LOCATI ON Russian River Mle 23 (Map Ref. Pg. A-20)

OMNNER Sonoma County Water Agency

PURPOSE Uility - water diversion damfor irrigation and
muni ci pal wat er use

OPERATI ON Approxi mately Menorial Day through Labor Day

CONSTRUCTI ON Per manent concrete sill with an inflatable dam

FI SH PASSAGE Two denil fishways are in permanently, one
on each side.

REFERENCES Schul tz, 1976
Morrison, 1978
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© Maximym Depth Behind Dam (Feet)

Instiream Structure Observations and Water Quality
Mainstem

Structure- Wohler Dam Date of Observation 7/26/78

Locationr Russian River 22 Observed Flow (cts) __198

Cross Channel Width (Feer) 130 i

Darmn Height {Feet} 15,0

Soillwey Width {Fect} lés

Spillway Height {Fee) 13. .

Spillway Thickness (Feet) _ 20,0 {(xnflated)

Depth of Water over Spitlway (Feet) 1 o 0

Bpillway Yelocity (Surface} i Freefall

Plunge Pool Depth (Feet) 1%-'_ 8.5 ft. over dam;

o L .
Jumping Distance (vertical-water surface at spillway 10 water surface below spillway) 2 Denil fishwa ¥YsS

Water Quality Information Upstream < Downstream
Turbidity INTU) 1.3 _2.,1
Dissoived Oxygen (ppmi - 1_0_._2_ _9_n_0_.7
Temperature (°C) st Time ot Day Taken _25,0081545 ,25.,0081545
Water Quality Information 81 Structure Surface Mid-depth Bottom
Turbidity (NTU) 1.3

Oisotved Oxvoen opm) 10.2 _ 9.5 _9.4

25.,081600 24,001600 23.501600

Temperature (9C) at Time of Day Taken

Teansparency (Fest) 1.0
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RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

STRUCTURE M rabel Park (old damsite)

LOCATI ON Russian River Mle 22 (Map Ref. Pg. A-21)
OMNNER No | onger in operation

PURPOSE A d dam foundation

OPERATI ON No | onger in operation

CONSTRUCTI ON Jagged wooden piles froman old wooden dam

remain in the river

FlI SH PASSAGE Channel s between the ol d wooden piles.

REFERENCES Schultz, 1976
Harris, 1974
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Instream Structure Observations and Water Quality
Mainstem

Structure- Mirabel Park 014 Dam Site Date of Observation 1./ 25/78

Location Russian River Mile 22 ° Observed Flow (cfs) 204

Cross Channel Width (Feet) No Data Taken - No Longer

Dam Height (Feet) an Impoundment
Spillway Width (Feet)

Spillway Height {Feeti

Spillway Thickness {Feet)

Cepth of Water ovar Spiliway (Feet)
Spitiway Velocity (Surface)

Plunge Pool Deprh (Feetd

Maximum Depth Behind Dam (Feet} ]
Jumping Distance [vertical-water surface at spiliway 10 werer syrface below spillway)

Water Guality Information Upstream - Downstream

Turbidity (NTU}
Dissotved Oxygen (ppm)
Temperature (OC) st Tirme of Day Taken

Water Quality information st Structure Surface Mid-depth Bottom
Turbidity (NTU) .

Dissolved Onygen {ppm)

Temperature {OC) a1 Time of Day Taken

———————i.
—————

i

Transparency {(Feet)
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STRUCTURE

LOCATI ON

OMNER

PURPOSE

OPERATI ON

CONSTRUCTI ON

FI SH PASSAGE

REFERENCES

RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

Kor bel Summer Road Crossing

Russian River Mle 17 (Map Ref. Pg. A-23)

Sonoma County Public Wbrks Depart nment

Sunmer road crossing

Approxi mately May 15 to Cctober 31

Steel piles were driven 30 feet into bedrock and
four 8-foot high concrete piers were constructed
as permanent instream structures. Three 20-f oot
steel spans are laid across the piers each year
and a gravel dike is built out to the structure,
thus diverting the river to a fl ow between the

pi ers.

Consi sts of the channels fornmed between the

per manent concrete pi ers.

Robertson, 1978
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instrearn Structure Doservations and Water Quality

Mainstem

Structure- Korbel Summer Road Crossing Date of Observation 2/25

Location- Russian River Mile 17

Observed Flow {cls} 123

Cross Channel Width (Feet)

Bridge Width {Feet)

Bridge Height-Above Water Surface (Feet)
Number of Channels

Channel Information
Left channel

Middle channel

Right channel

fmpounded Water Suriace Width {Feet)
Flowing Water Surface Width (Feet)

Water Quality Data *
Turbidity (INTU)
Dissolved Oxygem {ppmi}

Water Temperature (°C) at Time of Day Taken

Width [Feet)
18,0

18.0
18.0

Upstream
N/A
N/A

373
&8
1.7
3
Surface
-Depth {Feet} Velocity {FPS)
1.1 2,11
1.6 3.20
l.6 3.05
200
54
@ Structure Downstream
N/A N/A
N/A N/A

24.5@1100 _N/a

| —N/A
*Note - NO impoundment was evident except for standing back-
water isolated from the free flowing channel.
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RUSSI AN RI VER/ DRY CREEK
| NSTREAM STRUCTURES

STRUCTURE Johnson's Beach Dam

LOCATI ON Russian River Mle 14 (Map Ref. Pg. A-24)

OMNNER Russi an River Parks and Recreation District

PURPOSE Recreati onal summer dam

OPERATI ON Approxi mately Menorial Day to sometine after
Labor Day.

CONSTRUCTI ON Consi sts of permanent concrete piers across the

river. Wboden flashboards are slid into place
between the piers in May and gravel dikes are
built up to channel the river over the spillway.

FI SH PASSAGE A denil fishway was installed in 1973 and nodified
in 1975 to reduce fishway velocities by reducing
t he sl ope.

REFERENCES Schultz, 1976

Morrison, 1978

California Departnment of Fish and Game, 1978c
Robertson, 1978

Harris, 1974
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instream Structure Observations and Water Quality
Mainstern

Structure- Johnson's Beach Dam

Location- pssian River Mile 14

Cross Channet Width {Feet)

Dam Haight {Feet}

Spitlweay Width {Feet)

Spillway Height (Feet)

Spilway Thickness (Feet}

Depih of Water over Spillway (Feet)
Spiltwey Velocity (Surface)

Plunge Pool Depth IFeet)

Maximum Depth Behind Dam (Feet)

Jumping Distance [vertical-water surface a1 spillway to watsr surfsce below spilivay)

Watar Quality information

Turhidity INTU)

Dissolved Oxygen (ppm}

Temperature [9C) at Time of Day Taken
Water Guatity Intormation at Structure
Turbidity (NTL

Dissoived Oxygen tppmi

Tempersiurs {9C) at Tirme of Day Taken

Transparency (Feet)

Date of Observation _ 1/24/78

Observed Flow (cfs} 123

{Flashboards)

Freefall

Denjil Fishway

Upstream
4,6
11,0
24,0 0930
Surface Mid=-depth
4,6
11,0 N/A
24,0 @0945

B-23

+ Downstream

_ 4.8

9,3

723.0 80930

Bottom

11.4

23.5 €0945 23,5 @0945



STRUCTURE

LOCATI ON

OMNER

PURPOSE

OPERATI ON

CONSTRUCTI ON

FI SH PASSAGE

REFERENCES

RUSSI AN RI VER/ DRY CREEK
| NSTREAM STRUCTURES

Guer newood Summrer Road Crossing

Russian River Mle 13 (Map Ref. Pg. A-25)

Sonoma County Public Wrks Depart nent

Sunmer road crossing

Approxi mately Menorial Day through Cctober.
Al'l owed to wash out with high winter flows.

Consi sts of six permanent wood pilings
approximately 20 feet high and 20 feet apart on
the left side of the channel. A gravel dike
constructed in May bl ocks off the remaining river
channel .

Consi sts of the channel s between the wooden
piers.

Robertson, 1978
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Instream Structure Observations and Water Quality

Structure: Guernewood Summer Road

Crossing

Location: pugsian River Mile 13

.Mainstem

Date of Observation

Observed Flow (cfs)

1/25/18

123

Cross Channet Width {Feet}

Bridge Width (Feet)

Bridge Height-Above Water Surface (Feet)
Number of Cﬁanne!s

Channel Intormation
(Left channel)

[ PUR O

Impounded Water Surface Width {Feet)
Flowing Water Surface Width {Feet)

Water Quality Data
Tutbidity {NTU}
Dissolved Oxygem (ppm}

Water Temperature {9C) at Time of Day Taken

539
160
—39.0 ta 12,0
5
. Surface
Width {Feet) Deépth {Feet) Velocity (FPS)
32.90 5,0
16,0 9.0
16,0 7.0 0.82 (average)
16,0 3.7
16.0 2.0
395
96
Upstream ' @ Structure Downstream
4.6 5.6 4,9
9.3 9.3 9,9
24,.,5@1200 24.581200 gq.s@lZOO
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STRUCTURE

LOCATI ON

OMNNER

PURPOSE

OPERATI ON

CONSTRUCTI ON

FI SH PASSAGE

REFERENCES

RUSSI AN Rl VER/ DRY CREEK
| NSTREAM STRUCTURES

Vacat i on Beach Road Crossing

Russian River Mle 12 (Map Ref. Pg. A-25)

Sonoma County Road Depart nment

Summrer road crossing

Approxi mately Menorial Day to end of October

Crossing consists of steel piles driven 30 feet
into bedrock with four permanent 8-foot high
concrete piers on which three 20-foot steel spans
are bolted during the summer. G avel dikes are
then constructed out to the structure, thus
restricting river flowto the channels between
the piers.

The river at the bridge is divided into three
channel s between the concrete piers.

Schultz, 1976 Morrison, 1978 California Departnent
of Fish and Gane, 1978c Robertson, 1978
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Instream Structure Observations and Water Quality
Mainstem

Structure. vacation Beach Summer Road Date of Observation _1./24/78
Crossing
Locationr Russian River Mile 12 Qbsecved Flow {cls}_];g3

Crass Channel Width (Feet) 265
Bridge Width (Feet) 60
Bridge Height-Above Water Surface {Fee1) 23
Number of Channels .3
: Surface
Channel Information Width (Feet) Depth (Feet) Vetocity (FPS)
Left channel 18,0 2.1
Middle channel 18.0 3.0 2.25 (Average)
Right channel 18.0 2.0
impounded Water Surface Width (Feet) o 2490
Flowing Water Surface Width (Feet) 54
Water Quatity Data Ups:feam* @ Structure Downstream
Turbidity (NTU} ) N/A 4.7 N/A
Dissolved Oxygem {ppm) ) N/ : 10,2 N/A
Water Temperature (0C} at Time of Day Taken N/A 26,081400 N/A

*Note - Turbidity, D.O. and temperature data for upstream and

downstream areas are indicated on Vacation Beach Summer Dam
data form.
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RUSSI AN Rl VER/ DRY CREEK
| NSTREAM STRUCTURES

STRUCTURE Vacati on Beach Sunmer Dam

LOCATI ON Russian River Mle 12 (Map Ref. Pg. A-25)

OMNNER Russi an River Parks and Recreation District

PURPOSE Recreati on

OPERATI ON Approxi mately Menorial Day to sonetine after
Labor Day

CONSTRUCTI ON Per manent concrete foundati on wi th wooden
fl ashboards on hinges that are rai sed and
supported by steel | beans during sunmer nonths.

Damis constructed by Russian River Parks and
Recreation District.

FI SH PASSAGE A denil fishway was installed at the damin 1973
and nodified in 1975 to reduce fishway
vel ociti es.

REFERENCES Schultz, 1976 Morrison, 1978 California Departnent
of Fish and Gane, 1978c Robertson, 1978
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Instream Structure OUbservations and Water Quality
Mainstem

Structure- Vacation Beach Summer Dam Date of Observation __7/24/78
Location- Russian River Mile 12 " Observed Flow (cfs} 123

Cross Channel Width {Feet) 270

Dam Height [Feet) 8.1

Spiltway Width (Feet) 40

Spiliway Height (Feet) » 1

Spiliway Thickness {Feet} ﬁo g IFIainBoards)
Depth of Water over Spillway (Feet] t

Bpillway Velocity {Surface} eafal ]

Plunge Poo! Depth (Feet) 2 U
Maximum Depth Behind Dam (Feet) «0 . .
Jumping Distance (verticsl-watar surface st spiliway 0 water surtace bekow spillwey) Denil Fishway

7

Water Quatity Information Upstream - Dawnsiream
Torbidity INTU) 4.9 4.7
Temparsture ) o Tims f Day Taken | | _7%.“’_6@350 881350
Water Quality Information st Structure ' Surface Mid-depth Bottom
Turbidity INTU) 4.9

Dissolved Oxygen (ppm) 9.9 9.7 0.1
Tempacsture 9C) at Timw of Day Taken 26,081400 25,581400 _25,501400
Transparancy (Feet} ._L....._..3 0
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RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

STRUCTURE G avel operations

LOCATI ON Dry Creek Mle 1 near West Side Road Bridge
(Map Ref. pg. A-31)

OMNNER Unknown
PURPOSE G avel extraction
OPERATI ON Surmmer nont hs

CONSTRUCTI ON Rermoval of gravel has created deep ponds in
the river channel.

FI SH PASSAGE None. River is conpletely blocked. Appears to
go underground and there are |arge areas of

barren gravel with no flow

REFERENCES U.S. Arny Corps of Engineers aerial photos
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RUSSI AN Rl VER/ DRY CREEK
I NSTREAM STRUCTURES

STRUCTURE Basalt Summer Crossing - Dry Creek

LOCATI ON Dry Creek Mle 0 (Map Ref. Pg. A-17)

OMNNER Basal t Company

PURPOSE Sunmer access

OPERATI ON Approxi mately Menorial Day to sometine after
Labor Day

CONSTRUCTI ON Gravel damwith six culverts to allow flow

FI SH PASSAGE Only through cul verts

REFERENCES U.S. Arny Corps of Engineers aerial photos
California Departnment of Fish and Gane 1976, Form
1603-111-099-76
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lostream Structure Observations snd Water Quality

Dry Creek
Swucturer Basalt Summer Crossing Dste of Observation . 1/9/78
Locaton- Dry Creek Mile 0 Observed Flow {cts).—O

Cross Channel Width {Feet) 297
Bridge Width (Feet} N/A
Bridge Height-Above Water Surface {Feet) 13.7 {top of road)
Number of Channels 6 culverts *
Surface
Channet Information Width (Feet} Depth (Feet) Velacity {FPS)
(left edge of water) 1 3.5 0 0

2 3.5 0 0

3 3.5 .0 0

4 3.5 0 0

5 3.5 0 0

6 3.5 0 0
tmpounded Water Surface Width {Feet) 100
Flowing Water Surface Width (Feet} 32(below structure)
Water Quality Data Upstream @ Structure Downstream
Turbidity (NTU} **no data taken
Dissolved Oxygem {ppm) no data taken

Water Temperature {0C) a1t Time of Day Taken no data taken

*Note - Culverts high and dry
**Note - Insufficient water to measure
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Appendi x C

Fi sh Habitat Data for Russian River
and Dry Creek

Data are organi zed by study section and river nile and are presented
for nursery and spawni ng habitat observations. Transect cross
section profile data for the mainstemand Dry Creek are al so
present ed.

Russi an Ri ver mai nstem spawni ng habi tat observati ons were made
during the period of May 5 through May 18, 1978. Dry O eek spawning
habi t at observations were nmade during the period of April 13 through
April 15 and on May 15, 1978. Maxi mum m ni mum and aver age

streanfl ow for these periods is indicated bel ow

Maxi mum Aver age M ni mum

St reanf | ow St reanf | ow St reanf | ow
Gage Station (cfs) (cfs) (cfs)
Hopl and 646 416 218
Cl overdal e 795 575 285
Heal dsburg 1090 839 578
Guerneville 1290 1060 707
Dry Creek 165 124 58

Russi an Ri ver mai nstemand Dry Creek nursery habitat observations
were nade during the period of July 6 through July 30, 1978.

Maxi mum m ni rum and average streanflow for this period is

i ndi cat ed bel ow

Maxi mum Aver age M ni mum

St reanf | ow St reanf | ow St reanf | ow
Gage Station (cfs) (cfs) (cfs)
Hopl and 240 216 193
Cl overdal e 238 215 193
Heal dsbur g 246 214 196
Guerneville 299 170 119

Dry Creek 2 <1 <1



Fi sh Habitat QObservations
Spawni ng Habi t at
Mai nst em

Mip Ref. Pg. A2

Section 49 WUoper Transect Lower Transect
Section Length (feet) 1320

Rver Mte 92

Habi tat Type riffle-run pool - run
Vater Surface Wdth (feet) 150 140

Water Tenperature (°Q @Tinme of Day Taken 13.0 @1330 14.0 @1420
Wt er Transparency (feet) 2.5 2.5

Ubper Transect

Water Depth (Feet) at:

0.252.0 0.52.3 0.752.3 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.08 0.52.33 0.75 2.05 D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 2.33

Lower Transect

Water Depth (Feet) at:

0.251.0 0.50.85 0.75NA D stance fromLeft Edge of Wéter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 3.05 0.54.14 0.75NA D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 4.31

Secti on Habit at

This section is conposed primarily of deep willowlined run
habitat. The upper transect is |located just above the only
example of riffle in this section.

Pool /Riffle Ratio 3:1

Spawni ng Substrate Qobservations
The riffle section bel ow the upper transect contains water up
to 1.5 feet in depth with good turbul ence. Substrate is
suitable spawning size with sone larger (6 to 12 inch) material.
Exposed material along the left edge of the water is suitable
for spawning in selected patches. Several Juvenil e steel head
wer e observed and collected in a riffle near the upper transect.



Fi sh Habitat Cbservations
Nur sery Habit at

Mai nst em
Map Ref. Pg. A2
Section 49 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 92
Habi tat Type run-tail pool
Water Surface Wdth (feet) 121 123
Maxi mum Vit er Depth (feet) 2.4 2.8
Véter Tenperature (°Q @Tine of Day Taken 15.0 @1110 15.0 @1150
Wat er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 21 41
I n-Channel Vegetative Canopy (feet) 26 26
I n-Stream Cover (feet) 15 10
I n-Stream Veget ati ve Canopy (feet) 20 13

VWater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 2.

Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.

Section Pool Quality
Pool and run habitat are good with respect to depth,

cover and canopy. Substrate is typically good through
the pool habitat sections.

Section Riffle Quality
Riffle habitat i medi ately bel ow t he upper transect is good

with respect to depth (up to 1.5 feet) and substrate
(generally spawni ng size material).
I nvertebrate abundance 100 organi sns/ft?2

Pool /Riffle Ratio 3:1

General Section Conments
Juvenil e steel head were collected at the upper transect,
indicating potentially satisfactory sunmer nursery habitat.
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Fi sh Habitat Observations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A2
Section 48 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 90
Habi tat Type run pool -run
Water Surface Wdth (feet) 100 125
Water Tenperature (°CQ @Tinme of Day Taken 14.0 @1725 14.0 @1645
Wt er Transparency (feet) 2.0 2.0

Upper Transect
Water Depth (Feet) at:
0.25 0.7 0.5 1.6 0.75 N A D stance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 1.07 0.5 1.83 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstreanm 1. 83

Lower Transect
Wat er Depth (Feet) at:
0.25 N A 0.5 NA 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 N A 0.5 NA 0. 75 N A D stance from Left Edge of Wter

Water Vel ocity (FPS) Measured on the Surface at M dstrean 3. 28

Section Habitat
Section is conposed of pool and deep run habitat.

Pool /Riffle Ratio 100% pool

Spawni ng Substrate Qobservations
Very little spawning habitat is available in this section.
Just above the upper transect a pool tail is located with
potentially usabl e spawni ng substrate. Communication with a
| ocal fisherman indicated the presence of yearling sal nonids
in the pool at the |ower transect.




Fi sh Habi tat Cbservati ons

Nur sery Habi t at

Mai nst em
Map Ref. Pg. A2
Section 48
Section Length (feet) 1320
Rver Mle 90
Habi tat Type

Water Surface Wdth (feet)

Maxi num Vit er Depth (feet)

Water Tenperature (°CQ @Time of Day Taken
V@t er Transparency (feet)

I n- Channel Cover (feet)

I n- Channel Vegetative Canopy (feet)

I n-Stream Cover (feet)

I n-Stream Veget ati ve Canopy (feet)

Upper Transect

Lower Transect

run pool

80 103

3.0 57

16.5 @1200 15.0 @1045
3.0 3.0
7 16

23 0

17 1

28 0

Vater Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 4.92
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.03

Section Pool Quality
Pool quality 1is very good.
habi tat greater
generally fine material.

than 3 feet in depth.

Much of this section contains

Pool substrate is

Canopy and cover are generally

avail able on the right edge of water through the upper half of
the section and on the |left edge of water through the | ower half.

Section Riffle Quality --

Section 48 contains no riffle habitat.

wer e di scovered in the pool

Pool/Riffle Ratio
CGeneral Section Comments

100% pool

Sixty invertebrates/ft?

tail-riffle above the upper transect.

Section offers a considerabl e anount of deep canopy- and cover-

shel tered nursery habitat.
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Fi sh Habitat Cbservations
Spawni ng Habi t at

Mai nst em
Mp Rf. Pg. A2
Section 47 Upper Transect Lower Transect
Section Length (feet) 2300
Rver Mle 89
Habitat Type run-riffle run-riffle
Water Surface Wdth (feet) 140 120
Water Tenperature (°Q @Tinme of Day Taken 11.5 @0800 11.5 @0830
Wat er Transparency (feet) 2.5 2.0

Upper Transect

Water Depth (Feet) at:

Water Velocity (FPS) Measured on the Surface at Mdstrean6.74

0.251.7 0.51.4 0.752.2 D stance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.252.95 0.52.91 0.752.26 Distance from Left Edge of Wter
Water Velocity (FPS) Measured on the Surface at M dstrean 3. 38
Lower Transect

Water Depth (Feet) at:

0.252.2 0.51.0 0.751.7 Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.253.31 0.55. 38 0.753.09 Distance from Left Edge of Water

Section Habit at
The majority of this sectionis a relatively deep, swift,

narrow run created by an in-channel gravel operation.

A |l evee constructed to isolate their work is responsible for

the river channelization. Short sections of riffle and pool

habitat are avail abl e above and below the [|ong run section.

Pool /Riffle Ratio 7.2:1
Spawni ng Substrate Cbservations

Two juvenile steelhead were seined froma snall riffle bel ow

the [ ower transect. Spawni ng-si ze substrate is generally

abundant at the nmouth of McClure Creek during wnter

condi ti ons. In addition potentially usable substrate is

| ocated at the upper and | ower transects.




Fi sh Habitat Observations
Nur sery Habit at

Mai nst em
Map Ref. Pg. A2
Section a7 Upper Transect Lower Transect
Section Length (feet) 2300
Rver Mle 39
Habi tat Type riffle riffle
Water Surface Wdth (feet) 139 95
Maxi mum Vit er Depth (feet) 4.7 2.9
VWater Tenperature (°C @Time of Day Taken 16.5 @1200 15.0 @1045
Wt er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 7 16
I n-Channel Veget ative Canopy (feet) 23 0
I n-Stream Cover (feet) 17 1
I n- Stream Veget ati ve Canopy (feet) 28 0
Water Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 2.76
Water Vel ocity (FPS) in Mdstreamat the Surface (Lower Transect) 4.24

Section Pool Quality
Runs are prevalent in this section. Pool s are | ocat ed near
t he upper transect and at the | ower transect under the highway
bri dge. Cover and canopy are very good at each pool | ocation.
Maxi mum dept hs exceeding 4 feet are avail able.

Section Riffle Quality
Riffles contain suitable spawni ng-size substrate and offer a
range of depths and velocities. Riffles are generally
scarce in this streamsection and are not well shoded.

Pool /Riffle Ratio 7.2:1

Ceneral Section Conments
Canopy is very good on the right edge of the water adjacent to
the majority of this river section (run habitat).
An in-channel gravel operation has created nost of this run
section by constructing a levee to isolate the work. Thi s
activity constricts the flow, creating faster, deeper, run
habitat. The gravel operation is |located at the nowdry nouth
of McC ure Creek.
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Fi sh Habitat Observations
Spawni hg Habi t at

Mai nst em
Map Ref. Pg. A3
Section 46 Upper Transect Lower Transect
Section Length (feet) 1200
Rver Mle 87
Habi tat Type run riffle-run
Vter Surface Wdth (feet) 62 63
Water Tenperature (°Q @Tinme of Day Taken 11.5 @1020 11.5 @1040
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 NV A 0.5 NA 0. 75 N A D stance from Left Edge of \Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 VA 0.5 NA 0.75 N A D stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstream 3. 93

Lower Transect

Wat er Depth (Feet) at:

0.25 NV A 0.5 NA 0.75 N A Di stance from Left Edge of
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 N/A O0.5NA 0.75 N A Di stance from Left Edge of

Water Velocity (FPS) Measured on the Surface at M dstrear 4. 70

Section Habitat
The majority of this section is conposed of run habitat with

maxi mum depths greater than 5 feet. Bot h banks are heavily
lined with willow and other riparian vegetation. A stretch
of riffle habitat is located at and just above the | ower
transect.

Pool /Riffle Ratio 2.1:1 S

Spawni ng Substrate Cbservations
Riffle section at the lower transect is relatively swift and
deep (depth 1 to 3 feet). Substrate is suitable spawni ng-
size material. Elsewhere, very little spawning substrate is
available in this section except for a mnor anount of
exposed material on the gravel bar at the upper transect.

C 10




Fi sh Habitat Cbservations
Nur sery Habit at
Mai nst em

Mp Ref. Pg. A3

Section 46 Upper Transect Lower Transect
Section Length (feet) 1200

Rver Mle 87

Habi tat Type run riffle

Water Surface Wdth (feet) 58 60

Maxi mum Vit er Depth (feet) 4.0 3.0

Water Tenperature (°C @Time of Day Taken 18.5 @1610 18.5 @1530
Wt er Transparency (feet) 3.0 3.0

I n- Channel Cover (feet) 11 33

I n-Channel Vegetative Canopy (feet) 40 32

I n-Stream Cover (feet) 1 3

I n-Stream Veget ati ve Canopy (feet) 20 11

Water Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 2.76

Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 4.70

Section Pool Quality
The majority of this section is run habitat with the
exception of one riffle stretch above the | ower transect.
Runs are generally well shaded and depths exceeding 5 feet are
avai | abl e.

Section Riffle Quality
Riffle habitat at the | ower transect contains suitable
spawni ng si ze substrate. In addition, canopy and cover
are very good. Depths extend to 3 feet and velocities in the
main flow reach a relatively swift 4.70 fps.

Pool /Riffle Ratio 2.1:1

General Section Coments
This section is the nost uniform exanple encountered of run
habitat extending practically the length of a stream section.
It is also significant in that it contains the greatest
amount of riparian vegetation encountered in any sanple

section. This section is adjacent the Wkiah Cty Sewage
Treat ment Pl ant.
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Fi sh Habitat Observati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A4
Secti on 44 Wpper Transect Lower Transect
Section Length (feet) 800
Rver Mle 84
Habi tat Type pool —r un run
Water Surface Wdth (feet) 80 150
Water Tenperature (°Q @Tinme of Day Taken 15.0 @1420 15.0 @1500
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 N A 0.5 NA 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 N A 0.5 NA 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstrean 4. 92

Lower Transect

Water Depth (Feet) at:

0.25 1.8 0.5 1.6 0.751.1 D stance from Left Edge of \Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 2.91 0.5 2.26 0.751.58 Di stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstrean 2.51

Section Habit at
The McDonal d Creek confluence is at the upper transect;
approximately 1 cfs is flowing in MDonal d Creek. At the
upper transect is pool habitat; run habitat is below the

upper transect extending downstreamto the riffle at the | ower

transect.

Pool /Riffle Ratio 4.2:1
Spawni ng Substrate Qobservations
Young of the year sal nonids were observed at the MDonal d

Creek confluence in My. Very good spawni ng substrate is
avai l abl e at the Creek confl uence. Potentially usable
substrate is also located at the lower transect and on the
i n-channel island exposed nmidway in the section.

G 13




Fi sh Habitat Cbservations
Nur sery Habit at

Mai nst em
Mp Ref. Pg. A4
Section 44 Upper Transect Lovwer Transect
Section Length (feet) 800
Rver Mle 84
Habi tat Type pool riffle
VWater Surface Wdth (feet) 76 134
Maxi num Vit er Depth (feet) 6.0 2.9
Wt er Tenperature (°Q @Tine of Day Taken 15. 0 @0940 14.5 @0830
Wt er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 16 19
| n-Channel Veget ative Canopy (feet) 33 45
I n-Stream Cover (feet) 0 2
I n-Stream Veget ati ve Canopy (feet) 0 15
Water Vel ocity (FPS) in Mdstreamat the Surface (Uoper Transect) 2.11
VWater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 3.16

Section Pool Quality
The only pool habitat in this section is |ocated at the
upper transect. A maxi mum depth of 6 feet is available
in the pool. Very little shading is provided at the
observed fl ow. A stretch of run extends nost of the
l ength of this section. Depths are fair and shading is
good on the |left edge of water.

Section Riffle Quality

The riffle stretch at the | ower transect contains
primarily good substrate suitable for spawning, although
the concentration of fine material is relatively high.
Sixty invertebrates/ft2 were discovered on this riffle.

Pool /Riffle Ratio 4.2:1
General Section Coments
The upper transect is |located at the nmouth of MDonal d

Creek. Juvenile sal nonids were observed in May. There
was no sign of salnonids in July.
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Fi sh Habitat Observations
Spawni ng Habi t at

Mai nst em
Mip Rf. Pg. A5
Section 43 Upper Transect Lover Transect
Section Length (feet) 1500
Rver Mle 81
Habi tat Type run run
Water Surface Wdth (feet) 60 83
Wt er Tenperature (°Q @Tinme of Day Taken 12. 0 @0840 12. 0 @0905
Wt er Transparency (feet) 2.0 2.5

Upper Transect

Water Depth (Feet) at:
0.25 NA 0.5 NA 0.75 1.7 Distance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 2.65 Distance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstream 4. 52

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NNA Distance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NNA Distance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstream 3. 20

Section Habitat _ _ _ _
The entire streamsection is a relatively deep run with very
good riparian cover and canopy on the |left edge of the water.

Pool /Riffle Ratio 100% pool

Spawni ng Substrate Cbservations
I nstream spawni ng substrate is poor at the observed flow
However, the exposed gravel bar on the right edge of the
wat er contai ns consi derabl e spawni ng substrate that woul d be
potentially usable at higher flows.
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Fi sh Habitat Cbservations
Nur sery Habi t at

Mai nst em
Mip Rf. Pg. A5
Secti on 43 Upper Transect Lower Transect
Section Length (feet) 1500
Rver Mle 81
Habi tat Type run run-tail
Water Surface Wdth (feet) 58 79
Maxi num Vit er Depth (feet) 2.5 2.7
Vater Tenperature (°Q @Time of Day Taken 16. 0 @1055 16.0 @1115
Wt er Transparency (feet) 3.0 3.0
I n-Channel Cover (feet) 26 13
| n-Channel Veget ative Canopy (feet) 25 17
| n-Stream Cover (feet) 5 3
I n-Stream Veget ati ve Canopy (feet) 12 17
VWater Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 4. 06
VWater Velocity (FPS in Mdstreamat the Surface (Lower Transect) 2.91

Section Pool Quality
Entire section consists of deep run habitat. Dept hs are

generally greater than 2.5 feet adjacent to the bank on the
| eft edge of the water.

Section Riffle Quality
Section contains no riffle habitat

Pool/Riffle Ratio 100% pool

Ceneral Section Comrents
The section consists of deep run habitat with good |eft edge
ri pari an cover and canopy. Section water surface width is

relatively narrow, providing relatively deep noving water
with | ess surface exposure than usual.
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Fi sh Habitat Cbservations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A6
Secti on 41 Upper Transect Lover Transect
Section Length (feet) 825
Rver Mte 78
Habi tat Type riffle run
Vater Surface Wdth (feet) 145 110
Water Tenperature (°Q @Tinme of Day Taken 16.0 @1715 15.0 @1800
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 1.0 0.5 0.9 0.75 1.8 Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 4.2 0.5 5.06 0.75 4.10 Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstreanm7.11

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 N A Di stance from Left Edge of Wter
Water Velocity (FPS) Measured on the Surface at Mdstream4. 41

Section Habitat
The section is conposed primarily of deep runs with one
stretch of riffle at and just bel ow the upper transect.

Pool /Riffle Ratio 2.8:1

Spawni ng Substrate Cbservations
The riffle at the upper transect and the pool tail
i medi atel y above the upper transect provide very good,
cl ean, spawni ng- si ze substrate. Pocket s of exposed
suitable size substrate are available at the gravel bar near
the left edge of the water.
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Fi sh Habitat Cbservations
Nur sery Habit at

Mai nst em
Map Ref. Pg. A6
Secti on 41 Upper Transect Lover Transect
Section Length (feet) 825
Rver Mle 78
Habi tat Type pool tail run
Water Surface Wdth (feet) 142 70
Maxi num Vit er Depth (feet) 2.0 5.0
Water Tenperature (°C @Time of Day Taken 18.5 @1245 18.0 @1155
Wt er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 3 8
I n- Channel Vegetative Canopy (feet) 11 16
I n-Stream Cover (feet) 7 0
I n-Stream Veget ati ve Canopy (feet) 0 0
Water Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 1.83
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.40

Section Pool Quality
Non-riffle habitat is nostly run habitat in this stream
section. Runs are deep (4.0 feet maxi mum depth) and provide
good i nstream cover consisting of subnmerged branches and ri p-rap.

Section Riffle Quality
The one riffle in this section is |ocated Just bel ow the upper
transect. Depths are on the shallow side (1.0 feet),
although limted deep habitat is avail able. Substrate is
opti mal sal nonid spawni ng materi al .

Pool/Riffle Ratio 2.8:1
CGeneral Section Conments
Section contains good, deep run habitat.
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Fi sh Habitat Cbservation
Spawni ng Habi t at

Mai nst em
Mp Rf. Pg. A7
Section 40 Upper Transect Lower Transect
Section Length (feet) 730
Rver Mte 75
Habi tat Type riffle-run run
Water Surface Wdth (feet) 85 84
Water Tenperature (°CQ @Time of Day Taken 13.5 @1100 13.0 @1020
Wt er Transparency (feet) 2.5 2.0

Upper Transect

Water Depth (Feet) at:

0.25 1.1 0.5 2.0 0.75 N A Distance from Left Edge of
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 3.20 0.5 2.69 0.75 NA Di stance from Left Edge of

Water Velocity (FPS) Measured on the Surface at M dstrean 4. 52

Lower Transect

Water Depth (Feet) at:

0.2 NA 0.5 NA 0.75 N A Di stance from Left Edge of
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.2 NA 0.5 NA 0.75 N A Di stance from Left Edge of

Vater Vel oci ty (FPS) Measured on the Surface at M dstrean 5. 48

Section Habitat _
Section is conposed of deep runs and riffles; pool
habitat is absent.

Pool /Riffle Ratio 2.6:1

Spawni ng Substrate Cbservations
I nstream spawni ng substrate is very good in riffle sections.
Substrate is very clean with respect to content of fine

mat eri al . Exposed substrate is also very good. The gravel
bar on the left edge of water contains potentially usable
substrate.
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Fi sh Habitat QObservations
Nursery Habit at

Mai nst em
Map Ref. Pg . AT
Secti on 40 Upper Transect Lover Transect
Section Length (feet) 730
Rver Mle 75
Habi tat Type run-tail pool -run
Water Surface Wdth (feet) 63 63
Maxi mum Vit er Depth (feet) 2.3 3.6
Water Tenperature (°Q @Tinme of Day Taken 21.0 @1505 21.0 @1445
Wt er Transparency (feet) 3.0 3.0
I n-Channel Cover (feet) 13 12
I n-Channel Vegetative Canopy (feet) 33 25
+ In-Stream Cover (feet) 0 0
I n-Stream Veget ati ve Canopy (feet) 3 7
Water Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 4. 42
Water Vel ocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.50

Section Pool Quality
Pool habitat is absent, but a considerable portion of the
section is deep run. Right edge of water provides excellent

ri parian cover and canopy. Run sections contain very good
hol di ng water habitat.

Section Riffle Quality

Riffles are generally 0.5 to 2.0 feet in depth and conposed
of very good size spawni ng substrate. Canopy is available
on the right edge of water.

Pool /Riffle Ratio 2.6:1

General Section Conments
Secti on provides (potentially) very good run holding
habitat and riffle spawning habitat. Arny Corps of ENngi neers
"jack"™ lines stabilize approximately 600 feet of this section.
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Fi sh Habi tat Cbservations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A8
Secti on 38 Upper Transect Lower Transect
Section Length (feet) 3500
Rver Mle 71
Habitat Type pool - run riffle
Water Surface Wdth (feet) 150 128
Véter Tenperature (°Q @Tinme of Day Taken 14.0 @1200 15.0 @1300
Wat er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 VA 0. 75 N A D stance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstream4.18

Lower Transect

Water Depth (Feet) at:

0.25 0.9 0.5 1.6 0. 75 N A D stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 1.87 0.5 2.54 O0.75NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstream?2.76

Section Habit at
Section consists primarily of relatively deep (>2.5 feet) and
shallow (<2.5 feet) run habitat with very little riffle and pool
habitat. Pools are | ocated Just bel ow the upper transect and just
above the lower transect. Riffles exist at the upper transect
and midway in the section.

Pool /Riffle Ratio 12.5:1

Spawni ng Substrate Qobservations
I nstream spawni ng substrate is good only at the upper
transect, although velocities appear restrictive for
spawni ng (see above data). Exposed substrate is generally
sub-optimal with respect to size and is often conpact ed.
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Fi sh Habitat QObservations
Nur sery Habit at

Mai nst em
Mip Ref. Pg. A8
Secti on 38 Upper Transect Lover Transect
Section Length (feet) 3500
Rver Mle 71
Habi tat Type run run
Water Surface Wdth (feet) 46 86
Maxi num Vit er Depth (feet) 2.5 4.5
Water Tenperature (°Q @Tinme of Day Taken 23.5 @1630 22.5 @1600
Wt er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 7 8
I n-Channel Veget ative Canopy (feet) 50 12
I n-Stream Cover (feet) 0 3
I n-Stream Veget ati ve Canopy (feet) 0 0
Vter Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 6. 00
VWater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.15

Section Pool Quality
Pool habitat is limted to two small pools near the upper and
| ower transects. Depth, cover and canopy are very good in each pool.

Section Riffle Quality

Riffle habitat is limted in this section. Riffle habitat at the
upper transect is very good with respect to substrate size.

Vel ocity is rather high due to the narrowness of the channel.

The other riffle stretch in nmd-section is very shallow and is
conposed of sub-optinal substrate.

Pool/Riffle Ratio 12.5:1

General Section Coments
Section contains predom nantly run habitat. Quality varies depending
on several vari ables. Consi derabl e hol ding habitat with riparian
protection is available in this section.
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Fi sh Habitat Observations
Spawni ng Habi t at

Mai nst em
Mp Rf. Pg. A8
Section 37 Upper Transect Lover Transect
Section Length (feet) 2520
Rver Mle 70
Habi tat Type run pool
Water Surface Wdth (feet) 85 65
Water Tenperature (°CQ @Tinme of Day Taken 15.5 @1520 15.5 @1400
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:
0.25 2.6 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 1.54 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstrean5.56

Lower Transect

Wat er Depth (Feet) at:

0.25 N A 0.5 NA 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstrean 3. 88

Section Habit at

Section conposed primarily of deep run, riffle, and rapids
habitat. Sone pool habitat is available at the | ower transect.

Pool /Riffle Ratio 3.8:1

Spawni ng Substrate Cbservations
I nstream substrate is generally larger than optinmal spawni ng-
size material. I nstream substrate is typically rubble,
boul ders and bedrock with a high percentage of fines also.
Exposed substrate is simlar with the exception of a few
i sol ated pockets of suitable spawni ng substrate.
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Fi sh Habitat Qbservations
Nur sery Habit at

Mai nst em
Map Ref. Pg. A8
Section 37 Upper Tr ansect Lower Transect
Section Length (feet) 2520
Rver Mle 70
Habi tat Type riffle-run pool
Water Surface Wdth (feet) 53 59
Maxi num Vit er Depth (feet) 2.5 5.4
Water Tenperature (°Q @Tinme of Day Taken 17.0 @0930 16.5 @0850
Wat er Transparency (feet) 2.5 2.5
I n-Channel Cover (feet) 7 35
I n-Channel Vegetative Canopy (feet) 12 31
I n-Stream Cover (feet) 0 59
I n-Stream Veget ati ve Canopy (feet) 5 10

Water Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 4. 20
Water Vel ocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.87

Section Pool Quality
Pool quality is very good at the |ower transect

(i mredi atel y above Squaw Rock Shoot). The majority of the
transect is run, riffle, and rapids habitat. Run sections
are basically deep with boul der cover on the bottom Pool

habitat at the lower transect is deep and contains instream
bedr ock cover.

Section Riffle Quality
Riffle quality good. Substrate is coarse, providing
very Rood instream cover. Depths up to 1.5 feet and
bank i nstream cover are avail abl e. Shading is fair to
good. One stretch of rapids (245 feet) exists at
approxi mately m d-section.

Pool/Riffle Ratio 3.8:1

CGeneral Section Conments
Ri ver begins to descend nore rapidly (20-30 feet drop/mle)
bel ow this section for a short distance.
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Fi sh Habitat Observations
Spawni ng Habi t at

Mai nst em

Map Ref. Pg. A9

Section 36 Upper Transect Lower Transect
Section Length (feet) 2250

Rver Mle 67

Habitat Type pool riffle

Water Surface Wdth (feet) 113 144

Véter Tenperature (°Q @Tine of Day Taken 16.0 @1600 16.0 @1630
Wat er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 NNA 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NA

Di stance from Left Edge of Wter
Water Velocity (FPS) Measured on the Surface at M dstream4.55

Lower Transect

Water Depth (Feet) at:

0.25 NNA 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstream 4, 70

Section Habit at

Section is conposed primarily of run habitat with a few pool

and riffle sections. Runs are generally slow noving and
contain sone deep (>2.5 feet) water near the left edge of water.

Pool /Riffle Ratio 8 : 1

Spawni ng Substrate Cbservations
Spawni ng substrate is avail able above
at the nmouth of Cummi skey Creek. A summer ford is
| ocated inmediately below the nouth of the creek.
Spawni ng gravel is very clean at the site of the

the | ower transect

ford.
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Fi sh Habitat Observations
Nur sery Habit at

Mai nst em
Map Ref. Pg. A-9
Section 36 Upper Transect Lover Transect
Section Length (feet) 2250
River Mle 67
Habi t at Type run riffle-run
Water Surface Wdth (feet) 109 123
Maxi mum Water Depth (feet) 3.0 2.9
Water Tenperature (°C) @Tine of Day Taken 18.0 @ 0850 18.0 @ 0915
Wat er Transparency (feet) < 4.0 < 4.0
I n- Channel Cover (feet) 6 1
I n- Channel Vegetative Canopy (feet) 17 10
I n-Stream Cover (feet) 7 0
I n- Stream Veget ati ve Canopy (feet) 0 0
Vater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 2.40
Vater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) N A

Section Pool Quality
Limted pool habitat is available in this section.
The main concentration of pool habitat is |ocated just

bel ow t he upper transect. Boul ders are avail abl e i nstream
for cover and maxi mum depths are generally greater than 4.0
feet.

Section Riffle Quality
Riffle habitat is variable. A very good quality section of
deep riffle (1.5 to 2 feet) exists upstreamfromthe |ower
transect at the site of the sumrer ford.

Pool/Riffle Ratio 8:1

General Section Comments
The summer ford at Cunm skey Creek nmouth is also the site of
the best spawning habitat in this section. Good pool
habitat is avail able upstream just bel ow t he upper transect.
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Fi sh Habitat Cbservations
Spawni ng Habi t at

Mai nst em
Mip Ref. Pg.  A10
Section 35 Upper Transect Lover Transect
Section Length (feet) 1200
Rver Mle 66
Habi tat Type rapi ds pool
Water Surface Wdth (feet) 70 108
Water Tenperature (°CQ @Tinme of Day Taken 14.0 @0840 14.5 @0810
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 N A Di stance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NVA 0.75 N A Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstrean 9. 04

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 N A D stance from Left Edge of \Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 NA 0.75 N A Di stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstrean 3. 89

Secti on Habit at

Section is a series of pools and runs through boul ders and
bedr ock.

Pool /Riffle Ratio 6.5:1
Spawni ng Substrate Cbservations
Very little spawning habitat is avail able.
Most substrate is larger than optimal (boul ders-bedrock).
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Fi sh Habitat Observations
Nur sery Habit at
Mai nst em

Mp Ref. Pg.  A10

Section 35 Uoper Transect Lover Transect
Section Length (feet) 1200
Rver Mle 66
Habitat Type rapi ds pool
Water Surface Wdth (feet) 49 108
Maxi mum Véter Depth (feet) 4.0 3.4
Water Tenperature (°Q @Tinme of Day Taken 18.5 @1015 19.5 @1120
Wt er Transparency (feet) <4.0 <4.0
I n- Channel Cover (feet) 60 17
I n-Channel Veget ative Canopy (feet) 0 18
I n-Stream Cover (feet) 49 108
I n-Stream Veget ati ve Canopy (feet) 0 13
Water Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 5.42
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.69
Section Pool Quality
Pool quality is very good. Dept hs exceed 4 feet in nost
pool s and an abundance of instream cover (boulders and
bedr ock) is present.

Section Riffle Quality
One stretch of rapids exists in this section. Al l ot her

habitat is pool or run.

Pool /Riffle Ratio 6.5:1
CGeneral Section Conments
Section is conposed primarily of boul der and bedrock pool

and run habitat.

C 35



ELEVATION~FT

ELEVATION-FT

RUSS AN RIVER
(ROS55 SECTION NUMBER 35
LOWER TRANSECT

-

l?.\
a-- —
. 7
\} 7
Her- s v
< 7
wmsz——! >l 3 ¥
LY B8 $-¥:] - 288 258
DISTANCE-FT

| RUSSTHAN RIVER
CROSS 5ECTION NUMBER 3K
UPFPER TRRANSECT

3na

-

IZ-E\\\\\\\\\
8-t —— . —
= e
X v
4T NS i
S A
DIGTANCE-FT

C-36

IS8



Fi sh Habitat Observations
Spawni ng Habi t at

Mai nst em
Mp Ref. Pg. A10
Section 33 Upper Transect Lover Transect
Section Length (feet) 1900
Rver Mle 63
Habi tat Type riffle pool
Water Surface Wdth (feet) 175 106
Water Tenperature (°Q @Tinme of Day Taken 15.0 @1020 15.0 @0945
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:

0.25 1.6 0.5 1.6 0.75 1.8 Distance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 3.88 0.5 5.20 0.75 4.63 Distance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstreamn 7. 15

Lower Transect

Water Depth (Feet) at:

0.25 N A 0.5 NA 0.75 YA Distance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 VA 0.5 VA 0.75 NNA Distance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at M dstreamn 3. 20

Section Habitat
The section contains primarily run habitat with sone
isolated riffle, rapids and pool habitat.

Pool /Riffle Ratio 9.8:1

Spawni ng Substrate Cbservations
The riffle section at the upper transect contains suitable
si ze spawni ng substrate. | sol at ed pockets of spawning
gravel are available on the | eft exposed gravel bar,
i nterspersed with patches of in-channel wllows.
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Fi sh Habitat Observati ons
Nur sery Habi t at

Mai nst em
Map Ref. Pg. A-10
Section 33 Upper Transect Lower Transect
Section Length (feet) 1900
River Mle 63
Habi tat Type riffle pool
Water Surface Wdth (feet) 111 103
Maxi mum Wat er Depth (feet) 1.8 5.0
Wat er Tenperature (°C) 9 Tine of Day Taken 21.0 @1510 21.5 @ 1610
Wat er Transparency (feet) 4.0 4.0
I n- Channel Cover (feet) 55 10
I n- Channel Vegetative Canopy (feet) 66 0
I n-Stream Cover (feet) 0 2
I n- Stream Veget ati ve Canopy (feet) 0 0
Water Vel ocity (FPS) in Mdstreamat the Surface (Uoper Transect) 5.71
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.22

Section Pool Quality
Runs are predominant in this section except for a |large
deep pool under the H ghway 101 bridge at the |ower
transect. Runs contain deep segnents al ong the right bank
where cover and canopy are avail abl e.

Section Riffle Quality
Riffles are not abundant in this section. A short shal |l ow
riffle is located at the upper transect and a section of rapids
is located just above the |ower transect.

Pool /Riffle Ratio 9.8:1

General Section Conments
Section contains a good holding stretch of run |ocated just
upstream from a section of rapids.
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Fi sh Habi t at
Observati ons Spawni ng

Habi t at
Map Ref. Pg. A1l
Section 32 Upper Transect Lower Transect
Section Length (feet) 620
Rver Mle 62
Habi tat Type run riffle-run
Water Surface Wdth (feet) 105 --
Water Tenperature (°CQ @Time of Day Taken 15.5 @1100 16.0 @1150
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:
0.25 2.2 0.5 2.7 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 2.9 0.5 NA 0.75 NA Distance fromLeft Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstrean 4. 24

Lower Transect

Water Depth (Feet) at:

0.25 3.2 0.5 NA 0.75 NA D stance from Left Edge of \Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 3.3 0.5 NA 0.75 NA Distance fromLeft Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstrean 3. 63

Section Habitat _ _
Th]gfis,ectl on is conposed primarily of deep runs and
ri es.

Pool /Riffle Ratio 3.1:1

Spawni ng Substrate Qobservations
The exposed gravel bar on the |eft edge of water contains
spawni ng size material. A strip approximtely 100 feet w de
extends the length of the transect, but the content of fine
materials is very high.
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Fi sh Habitat Observati ons
Nursery Habitat

Mai nst em
Mp Ref. Pg. A1l
Section 32 Upper Transect Lower Transect
Section Length (feet) 620
Rver Mle 62
Habi tat Type run riffle
Water Surface Wdth (feet) 98 105
Maxi mnum Vit er Depth (feet) 3.7 2.8
Véter Tenperature (°Q @Tinme of Day Taken 22.0 @1340 22.0 @1430
Wat er Transparency (feet) 4.0 4.0
I n-Channel Cover (feet) 60 20
I n-Channel Vegetative Canopy (feet) 14 50
I n-Stream Cover (feet) 7 0
I n-Stream Veget ati ve Canopy (feet) 5 0
Water Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 1.73
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.40

Section Pool Quality
The section is primarily run and riffle habitat. Run quality
is good; generally consisting of deep narrow runs with
riparian canopy on the right edge of water only.

Section Riffle Quality

The riffle stretch of this section is good habitat froma
depth and vel ocity standpoint. The substrate contai ns nany
fines and the riffle is conpletely exposed.

Pool /Riffle Ratio 3.1:1
General Section Coments
This section is opposite a |arge operating gravel conpany.
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Fi sh Habitat QObservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A1l
Secti on 31 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 61
Habitat Type pool riffle-run
Vter Surface Wdth (feet) 215 180
Water Tenperature (°Q @Tinme of Day Taken 17.0 @1300 17.0 @1330
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 2.7 0.75 2.8 Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NNA 0.5 1.94 0.75 1.94 Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstream 1. 83

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 2.7 Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 4.05 Di stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at M dstrean 5. 30

Section Habitat
The section is conposed primarily of deep, | eft bank
runs with sone riffle habitat.

Pool /Riffle Ratio 0.6:1

Spawni hg Substrate Qbservations
Sui t abl e spawni ng substrate was observed in the pool tail
just bel ow the upper transect. O her areas observed
contained too high a concentration of fine material for
optimal spawni ng conditi ons.
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Fi sh Habitat QObservations
Nur sery Habit at

Mai nst em
Mp Ref. Pg. A1l
Section 31 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 61
Habi tat Type pool riffle
Vater Surface Wdth (feet) 140 65
Maxi num Vit er Depth (feet) 1.7 2.4
Water Tenperature (°Q @Tinme of Day Taken 20.5 @1145 20.5 @1220
Wt er Transparency (feet) >4. 0 >4. 0
| n-Channel Cover (feet) 63 9
I n- Channel Vegetative Canopy (feet) 98 25
I n-Stream Cover (feet) 7 0
I n-Stream Veget ati ve Canopy (feet) 20 2

Water Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 1.90

Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 6. 52

Section Pool Quality
The section contains nostly run and riffle habitat with the

exception of one stretch of pool at the upper transect. Run
quality is generally good; depths up to 8 feet exist along the
| eft edge of the water. Cover and canopy are good on the |eft

edge of the water.

Section Riffle Quality
Riffle quality is variable in this section primarily because of the
range of riffle depths. Substrate is generally coarse materi al .

Pool /Riffle Ratio 0.6:1

General Section Conments
The section is narrow, resulting in deep, fast-noving
wat er. Less surface area is exposed at the run and nore
surface area is covered by riparian vegetation
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Fi sh Habitat Observations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 12
Section 30 Upper Transect Lower Transect
Section Length (feet) 820
Rver Mte 57
Habi tat Type riffle pool -run
Water Surface Wdth (feet) 160 85
Water Tenperature (°Q @Tinme of Day Taken 18.5 @1700 20.0 @1640
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 2.6 0.75 1.6 Di stance from Left Edge of
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 2.34 0.75 1.98 Distance from Left Edge of

Water Velocity (FPS) Measured on the Surface at M dstrean 2. 87

Lower Transect

Water Depth (Feet) at:

0.2 2.1 0.5 NA 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.2 0.18 0.5 NA 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstreamn 4. 69

Secti on Habit at
The section contains riffle, run, and pool habitat.
The main flow ng channel is against bedrock on the right
edge of the river channel.

Pool /Riffle Ratio 0.6:1

Spawni ng Substrate Cbservations
Spawni ng habitat is suitable inriffle stretches of this
section froma substrate size standpoint. Exposed grave
bar substrate on the |left edge of the water is also of
sui t abl e spawni ng si ze.
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Fi shHabitat
Qobservations Nursery

Habi t at
Mai nst em

Map Ref. Pg. A 12
Section 30 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 57
Habitat Type N A pool -run

split It.-20
Water Surface Wdth (feet) N A c%md rt.-81 (main chnl .)

re.-2.2

Maxi num Vit er Depth (feet) N A It.-4.0
Véter Tenperature (°Q @Tinme of Day Taken N A 20.0 @1015
Wat er Transparency (feet) N A 4.0
| n- Channel Cover (feet) N A 45
I n- Channel Vegetative Canopy (feet) N A 35
I n-Stream Cover (feet) N A 23
I n- Stream Veget at i ve Canopy (feet) N A 9
Vater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) N A
Vater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) Hj:% %

Section Pool Quality
The pool section at the |lower transect contains good habitat

with respect to depth and bedrock cover on the right edge of
the water.

Section Riffle Quality

Riffle quality is good. Substrate is suitable for
spawning and relatively free of fine material. Forty
invertebrates/ft2 of riffle substrate were found.

Pool/Riffle Ratio 0.6:1
Ceneral Section Comrents

The upper transect was elim nated because the transect was
di sturbed by construction of the sumer Asti road crossing.
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Fi sh Habitat Cbservations
Spawni ng Habi t at
Mai nst em

Mp Ref. Pg. A13

Secti on 29 Upper Transect Lower Transect
Section Length (feet) 3000
Rver Mle 53
Habitat Type pool tail riffle-run
Water Surface Wdth (feet) 200 110
Water Tenperature (°Q @Tine of Day Taken 15.0 @0930 15.5 @0900
Wt er Transparency (feet) 2.5 2.5

Upper Transect
Water Depth (Feet) at:
0.25 0.9 0.5 1.4 0.75 1.9 D stance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.11 0.5 2.75 0.75 3.26 Distance fromLeft Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstream 3. 26

Lower Transect
Water Depth (Feet) at:
0.2 NA 0.5 NA 0.75 NA Distance fromLeft Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.2 NA 0.5 NA 0 VA Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstream4.50

Section Habitat
Runs and riffles are predomnant in this section.

Depth and vel ocity are good. The channel is very exposed.

The section is opposite one of the |arger mainstem gravel
extraction operations.

Pool /Riffle Ratio 3.4:1

Spawni ng Substrate Qobservations
Riffles contain generally good spawning habitat in this
section. The substrate is clean and of suitable spawning
si ze. A wi de expanse of exposed substrate exists at this
section. The majority of it contains too great a
percentage of fines or is conpacted.
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Fi sh Habitat Observations
Nur sery Habit at

Mai nst em
Mp Ref. Pg. A13
Section 29 Upper Transect Lower Transect
Section Length (feet) 3000
Rver Mle 53
Habi tat Type riffle run
Water Surface Wdth (feet) 162 96
Maxi num Vit er Depth (feet) 1.2 3.4
Water Tenperature (°CQ @Time of Day Taken 19.0 @0935 19.0 @0815
Wt er Transparency (feet) > 4.0 >4. 0
I n- Channel Cover (feet) 22 8
I n-Channel Veget ative Canopy (feet) 30 12
I n-Stream Cover (feet) 2 8
I n- Stream Veget ati ve Canopy (feet) 2 6

Water Vel ocity (FPS) in Mdstreamat the Surface (Uoper Transect) 4. 20
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.83

Section Pool Quality

Pool quality is good. Depths are up to 3 feet, velocity
and turbul ence are fairly good and the substrate is nostly
coarse material . Runs are nmore abundant than pools in

this section.

Section Riffle Quality
Riffles are generally good quality with clean substrate.
Exposure i s excessive.

Pool /Riffle Ratio 3.4:1
Ceneral Section Conments
The water surface is exposed in this section.
The section is opposite a |arge gravel extraction operation.
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Fi sh Habitat Observati ons

Spawni ng Habi t at

Mai nst em
Map Ref. Pg.  A13
Section 28
Section Length (feet) 1860
Rver Mle 52
Habi tat Type

Water Surface Wdth (feet)
Water Tenperature (°CQ @Time of Day Taken
Wt er Transparency (feet)

Woper Transect Lover Transect
run run
160 55

19.5 @1445 20.0 @1515

2.5 2.5

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NA D stance from Left Edge of \Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NVA 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstreanm 2. 66

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NA Di stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstream4, 31

Secti on Habitat

The section is conposed of run and deep riffle habitat.

Little pool habitat is available.

Depth through nost

of the section is good (30% of section is greater than

2.5 feet deep).

Pool/Riffle Ratio 2.4:1
Spawni ng Substrate Cbservations

Very good spawni ng habitat is [|ocated under the highway bridge

in the wet channel. Exposed substrate under the hi ghway
bridge is very good King Sal non spawni ng substrate.

exposed substrate is severely altered by gravel extraction.
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Fi sh Habitat Observati ons
Nursery Habitat

Mai nst em
Map Ref. Pg. A 13
Section 28 Upper Transect Lover Transect
Section Length (feet) 1860
Rver Mle 52
Habitat Type pool - run riffle
Water Surface Wdth (feet) 12A 50
Maxi num Vit er Depth (feet) 4.0 2.0
Véter Tenperature (°Q @Tinme of Day Taken 25.5 @1630 26.0 @1700
Wat er Transparency (feet) >4. 0 >4. 0
I n-Channel Cover (feet) 47 6
I n-Channel Veget ative Canopy (feet) 47 10
I n-Stream Cover (feet) 4 6
I n-Stream Veget ati ve Canopy (feet) 0 3
Water Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 1.31
VWater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.80

Section Pool Quality

Pool habitat is isolated in this section below the upper
transect and just above the |ower transect. Depths are

good but exposure is poor. I nstream cover is fair and
little shading is avail abl e.

Section Riffle Quality
Very good riffle habitat is |ocated bel ow the upper transect

under the highway bridge. Depths of 0.5 to 4.0 feet are
avail abl e. Substrate up to 12 inches is avail able.

Pool /Riffle Ratio 2.4:1

General Section Comments
A very extensive gravel operation exists on the right side of
t he channel . Mass excavation on one extensive plane is
progressi ng downstream from just bel ow t he hi ghway bri dge.
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Fi sh Habitat Qbservat
Spawni ng Habi t at

i ons

Mai nst em

Map Ref. Pg. A 14

Secti on 27 Upper Transect Lower Transect
Section Length (feet) 2000

Rver Mle 49

Habitat Type pool tail riffle

VWater Surface Wdth (feet) 180 150

Water Tenperature (°Q @Tine of Day Taken 15.5 @1021 16.0 @1045
Vater Transparency (feet) 2.5 2.5

Upper Transect

Wat er Depth (Feet) at:

0.25 0.8 0.5 1.8 0.75 2.4 Di stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 1.73 0.5 2.57 0.75 3.55 D stance from Left Edge of Wter
Water Velocity (FPS) Measured on the Surface at Mdstrean 2.78

Lower Transect

Wat er Depth (Feet) at:

0.25 0.7 0.5 1.8 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 3.7 0.5 3.92 0.75 NA D stance from Left Edge of Wter
Water Velocity (FPS) Measured on the Surface at Mdstrean 6. 14

Section Habitat

The channel is wi de and generally exposed. The upper third of

the section is

substrate. The lower two thirds of
pool habitat.
Pool/Riffle Ratio 3.7:1

Spawni ng Substrate Cbservations

Very good spawni ng habit at (riffl
in the section. In addition
on the | eft edge of the channel

cl ean spawni ng-si ze materi al
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Fi sh Habitat Observations
Nur sery Habit at

Mai nst em
Vap Ref. Pg. A 14
Secti on 27 Upper Transect Lower Transect
Section Length (feet) 2000
Rver Mle 49
Habi tat Type pool tail run
Water Surface Wdth (feet) 134 144
Maxi num Vit er Depth (feet) 1.9 2.7
Water Tenperature (°Q @Tine of Day Taken 24.0 @1500 24.5 @1545
VWt er Transparency (feet) >4, 0 >4. 0
I n- Channel Cover (feet) 3 21
| n-Channel Veget ative Canopy (feet) 5 25
I n-Stream Cover (feet) 0 2
I n-Stream Veget ati ve Canopy (feet) 0 0
Vater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 1.43
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.15
Section Pool Quality
Pool habitat is good near the |ower transect.
Consi derabl e i nstream cover (branches, tree trunks) is
avail able, but the canopy is nostly poor. Pool habit at
is lacking elsewhere in this section.
Section Riffle Quality
Riffle quality is good. Dept hs extend to 1.5 feet;
tur bul ence cover is good; and substrate is coarse (4-8 inches).
No cover or canopy is avail able. The benthic invertebrate count
is 36 individual s/ft?2
Pool /Riffle Ratio 3.7:1
General Section Commrents
The section is very exposed. Good spawni ng gravel is

avai l able. Limted deep pool habitat is avail able.
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Fi sh Habitat Qbservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 14, A 15
Secti on 26 Upper Transect Lover Transect
Section Length (feet) 1800
Rver Mle 46
Habi tat Type run run
Water Surface Wdth (feet) 92 90
Vter Tenperature (°Q @Tine of Day Taken 16.5 @1150 17.0 @1230
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:
0.25 N A 0.5 VA 0.75 NNA Distance fromLeft Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 VA 0.5 NA 0.75 NA Distance fromLeft Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstrean 5. 64

Lower Transect

Water Depth (Feet) at:
0.25 NA 0.5 2.7 0.75 1.3 Distance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 1.75 0.75 2.61 Distance fromLeft Edge of Water
Water Velocity (FPS) Measured on the Surface at Mdstrean 1. 83

Section Habitat
This section contains very good pool and riffle habitat.
Cover and canopy are present. Three main spawning riffles
exist in this section.

Pool /Riffle Ratio 1.8:1

Spawni ng Substrate Cbservations
Very good spawning habitat 1is available in this section.
Approximately 70% of this section is available for
spawni ng from a substrate standpoint.
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Fi sh Habitat Observations
Nur sery Habit at

Mai nst em
Mip Ref. Pg. A14, A5
Section 26 Upper Transect Lover Transect
Section Length (feet) 1800
Rver Mle 46
Habi tat Type riffle-run poo
Water Surface Wdth (feet) 71 68
Maxi num Vit er Depth (feet) 2.5 3.4
Water Tenperature (°Q @Time of Day Taken 24.0 @1330 24.0 @1410
V@t er Transparency (feet) >4. 0 >4. 0
I n-Channel Cover (feet) 21 43
I n- Channel Vegetative Canopy (feet) 24 15
I n-Stream Cover (feet) 0 15
I n-Stream Veget ati ve Canopy (feet) 0 15
Water Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 1.90
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.40

Section Pool Quality

Pool quality 1is very good. Depths up to 8 to 10 ft,
under cut banks, subnerged wllow trunks, and good canopy are
present in this section.

Section Riffle Quality

Riffle habitat is very good. The substrate is of spawning
size and relatively free of fine material. Good riffle depth
and velocity are present.

Pool/Riffle Ratio 1.8:1

CGeneral Section Comments
This section contained the best pool and riffle habitat
observed fromthe nmouth upstreamto this point. Large
(2 ft long) squawfish (Ptychocheilus grandis) were observed.
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Fi sh Habi tat Cbservations
Spawni ng Habi t at

Mai nst em
Mip Ref. Pg. A15
Section 22 Upper Transect Lower Transect
Section Length (feet) 1000
Rver Mle 36
Habi tat Type riffle riffle-run
Water Surface Wdth (feet) 160 68
Water Tenperature (°CQ @Tinme of Day Taken 20.5 @1700 20.0 @1620
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 1.5 0.5 2.7 0.75 NA D stance from Left Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 2.30 0.5 3.39 0.75 NA Di stance from Left Edge of Water
Water Velocity (FPS) Measured on the Surface at M dstrean 6. 46

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NA D stance from Left Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NA D stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at M dstrean 5. 02

Secti on Habitat
The section is conposed primarily of run and riffle habitat.
The upper transect is riffle-run habitat. Sections of run
and riffle habitat exist between the transects. The |ower
transect is run habitat.

Pool /Riffle Ratio 2.3:1

Spawni ng Substrate Qobservations
I nstream substrate is suitable in patches at the upper and
| ower transects. The riffle section just above the | ower
transect contains potentially usable substrate. |1sol ated,
exposed pockets of spawni ng gravel exist on the |left bank at
the [ ower transect.
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Fi sh Habitat Observati ons
Nur sery Habi t at

Mai nst em
Map Ref. Pg. A 15
Lower

Section 22 Upper Tr ansect Transect
Section Length (feet) 1000
Rver Mle 36
Habitat Type pool - run riffle-run
Vter Surface Wdth (feet) 85 63
Maxi num Vit er Depth (feet) 3.4 3.3
Water Tenperature (°Q @Tinme of Day Taken 22.0 @1130 21.5 @1005
Wt er Transparency (feet) >4. 0 >4. 0
I n-Channel Cover (feet) 35 18
I n- Channel Vegetative Canopy (feet) 85 45
I n-Stream Cover (feet) 6 6
I n-Stream Veget ati ve Canopy (feet) 25 8
Water Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 0. 82
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.43
Section Pool Quality

The section is primarily run habitat. Good riparian cover exists

on bot h banks. Sone deep (2.5 feet) slots are avail abl e near

the edges of the water. The lower half of the section is nore

exposed than the upper half.

Section Riffle Quality
Riffle habitat is good. Depths are available up to 1.5 feet;
the water surface is turbulent and the substrate is coarse
(to 12 inches). Shading is avail able on the banks.

Pool /Riffle Ratio 2.3:1

General Section Conments
Substrate through the run stretches is generally fine and
poor with respect to invertebrate abundance. The section

is narrow conpared to nost sections.
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Fi sh Habitat Observati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 16
Secti on 21 Upper Transect Lover Transect
Section Length (feet) 750
Rver Mle 34
Habitat Type riffle-run Pool -tai |
Water Surface Wdth (feet) 130 178
Water Tenperature (°Q @Tinme of Day Taken 18.0 @0830 18. 0 @0900
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:

0.25 N A 0.5 2.0 0.75 1.6 Distance fromLeft Edge of Wter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 N A 0.5 1.43 0.75 2.91 Distance fromLeft Edge of Water

Water Velocity (FPS) Measured on the Surface at M dstream 1.43

Lower Transect

Water Depth (Feet) at:

0.25 2.0 0.5 3.0 0.75 3.0 Distance fromLeft Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 2.07 0.5 2.34 0.751.9 Di stance from Left Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstream 1. 86

Secti on Habitat
Riffle habitat is |l|ocated i medi ately bel ow t he upper
transect. Run and pool habitat conplete the section.

Pool/Riffle Ratio 8.4:1

Spawni ng Substrate Qobservations
Spawni ng-si ze substrate is located at the upper transect
through the riffle section and into the run section.
Exposed substrate on the right edge of channel is generally
conposed of fine nmaterial.
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Fi sh Habitat Cbservations
Nur sery Habi t at

Mai nst em
Map Ref. Pg. A 16
Section 21 Upper Transect Lower Transect
Section Length (feet) 750
Rver Mle 34
Habi tat Type riffle run
Water Surface Wdth (feet) 119 109
Maxi num Vit er Depth (feet) N A 2.7
Water Tenperature (°CQ @Tinme of Day Taken 21.0 @0805 21.5 @0915
Wat er Transparency (feet) >4. 0 >4. 0
I n- Channel Cover (feet) 100 45
I n-Channel Veget ative Canopy (feet) 3C 90
I n-Stream Cover (feet) 3 2
I n- Stream Veget ati ve Canopy (feet) 15 2

VWater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 3. 37
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1. 47

Section Pool Quality

Section pool habitat is good. Bedr ock cover and depths
greater than 5 feet are available on the |Ieft bank of the pool
section. Heal dsburg dam i nfl uence probably extends up to this
section.

Section Riffle Quality
Riffle habitat is relatively deep (2.5 feet) and has good |eft
bank cover and canopy. Undercut bank habitat is available on
the left edge of the water through the riffle section belowthe
upper transect.

Pool /Riffle Ratio 8.4:1

General Section Conments
Riffle and pool habitat is relatively good quality. Juvenile
steel head are reportedly caught in one deep pool section by a |oca
angl er.
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F sh Habitat (bservations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg.  A16, A17
Secti on 19 Upper Transect Lower Transect
Section Length (feet) 2000
Rver Mle 30
Habitat Type pool riffle
Water Surface Wdth (feet) 150 80
Water Tenperature (°CQ @Tinme of Day Taken 19.0 @1200 17.5 @1100
Wt er Transparency (feet) 2.5 3.0

Upper Transect

Water Depth (Feet) at:

0.25NA 0.5 NA 0. 75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25NA 0.5 NA 0. 75 NA D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 2.72

Lower Transect

Water Depth (Feet) at:

0.25NA 0.5 NA 0.751.0 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25NA 0.5 NA 0.754.24 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream 7.04

Section Habitat
The section is conposed primarily of run and riffle habitat.
Deep runs with bank protection are avail abl e.

Pool /R ffle Ratio 4: 1

Spawni ng Substrate bservati ons
Rffle habitat near the lower transect is suitable for
spawni ng froma substrate standpoint. The exposed gravel bar
(left edge of channel) cont ai ns consi der abl e usabl e spawni ng
habi t at . The nouth of Dry Greek enters at the | ower transect.
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Fi sh Habi tat Cbservations
Nursery Habi t at

Mai nst em
Map Ref. Pg. A 16, A 17
Section 19 Upper Transect Lower Transect
Section Length (feet) 2000
Rver Mle 30
Habitat Type riffle riffle
Vter Surface Wdth (feet) 66 59
Maxi num Vit er Depth (feet) 3.0 2.3
Water Tenperature (°Q @Tinme of Day Taken 24.0 @1625 24.0 @1515
VWt er Transparency (feet) >4. 0 >4. 0
I n-Channel Cover (feet) 9.0 3.0
I n- Channel Veget ative Canopy (feet) 28.0 0
I n-Stream Cover (feet) 2.0 3.0
I n-Stream Veget ati ve Canopy (feet) 3.0 0
Vater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 2.11
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 3.33

Section Pool Quality
Very little pool habitat is available in this section, and run
habitat is predom nant. Run quality is generally good.
Depth is generally greater than 2.5 feet and the right edge of
the water offers good cover and canopy.

Section Rffle Quality
The riffles are exposed but possess good protective substrate (1-6 inch
naterial). I nvertebrate sanpling produced 48 organi sns/ft?2

Pool /R ffle Ratio 4:1
General Section Conments
The section contains good nursery and hol di ng habitat based on

avai lability of shading, water depth, velocity, and invertebrate
pr esence.
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Fi sh Habitat Cbservations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 18
Section 18 Upper Transect Lower Transect
Section Length (feet) 1700
Rver Mle 29
Habitat Type riffle-run riffle
VWater Surface Wdth (feet) 65 120
Water Tenperature (°Q @Tine of Day Taken 19.5 @1315 19. 0 @1400
Vater Transparency (feet) 2.5 2.5
Upper Transect
Water Depth (Feet) at:

0.25

0.25 NA 0.5 NA 0.75 2.5 D stance fromLeft Edge of Wéter
Vater Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 NA 0.75 1.98 D stance fromLeft Edge of Water
Vater Velocity (FPS) Measured on the Surface at Mdstream 4.98

Lower Transect
Water Depth (Feet) at:
0.25 3.0 0.5 2.4 0.75 1.4 D stance fromLeft Edge of Véter

Vater Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

3.47 0.5 2.22 0.75 2.01 Distance fromLeft Edge of Véter

Vater Velocity (FPS) Measured on the Surface at Mdstream 2.65

Secti on Habitat

The

Pool / R

sectionis prinarily run and riffle habitat.

ffle Ratio N A

Spawni ng Substrate Cbservati ons
Spawni ng- si ze substrate is available through this entire

sect

ion, although the quantity of fine naterial is high and

potential |y danmagi ng to successful spawni ng.
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Fi sh Habitat Cbservations
Nursery Habi t at

Mai nst em
Mip Ref. Pg. A 18
Section 18 Upper Transect Lover Transect
Section Length (feet) 1700
Rver Mle 29
Habitat Type run riffle-run
Water Surface Wdth (feet) 60 102
Maxi mum Vit er Depth (feet) 3.1 2.1
Véter Tenperature (°Q @Tinme of Day Taken 23.5 @1125 23.0 @1020
Wat er Transparency (feet) > 4.0 >4. 0
I n- Channel Cover (feet) 10 87
I n-Channel Veget ative Canopy (feet) 45 95
I n-Stream Cover (feet) 2 0
I n-Stream Veget ati ve Canopy (feet) 0 0

Water Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 2.43
Vater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 2.11

Section Pool Quality
The section is conposed primarily of shallowruns and riffles.
Very little pool habitat is avail able.

Section Rffle Quality
Al riffles are shallow ( 2.5 feet) and greatly exposed.

The substrate is generally less than 2-inch naterial.

Pool /R ffle Ratio N A
General Section Comments
The section is exposed and shal | ow Very little instream cover

and canopy i s present.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Mai nst em
Mip Ref. Pg. A19
Secti on 16 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 24
Habi tat Type pool pool
Water Surface Wdth (feet) 190 240
Wt er Tenperature (°Q @Tine of Day Taken 17.0 @0900 17.0 @0945
Véter Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:
0.25 NA 0.5 NA 0.75 NA Dstance fromLeft Edge of Véter

Vater Velocity (FPS Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 NA 0.75 NA Dstance fromLeft Edge of Véter

Vater Velocity (FPS) Measured on the Surface at Mdstream <1.0

Lower Transect

Water Depth (Feet) at:
0.25 NA 0.5 3.1 0.75 NA Dstance fromLeft Edge of Wéter

Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 0.56 0.75 NA Dstance fromLeft Edge of Wéter

Water Vel ocity (FPS) Measured on the Surface at Mdstream 0.783

Section Habit at
The section is inundated by Whler Dam The entire section is
pool -l1ike with surface velocities of 1.0 fps.

Pool/Rffle Ratio 100% pool

Spawni ng Substrat e (bservati ons
The exposed sediment is nmostly less than 1 inch in size.
The subnerged sediment is very silty.
Section spawning suitability is poor.
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Fi sh Habitat Cbservati ons
Nursery Habit at

Mai nst em
Mp Ref. Pg.  A19
Section 16 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 24 pool pool
Habi tat Type (i nundat ed) (i nundat ed)
VWater Surface Wdth (feet) 162 221
Maxi num Vit er Depth (feet) 7.0 7.4
Water Tenperature (°CQ @Tinme of Day Taken 24.0 @1335 24.0 @1250
Wat er Transparency (feet) >4. 0 >4. 0
I n-Channel Cover (feet) 22 5
I n-Channel Veget ative Canopy (feet) 30 15
I n-Stream Cover (feet) 5 0
I n- Stream Veget ati ve Canopy (feet) 10 0
VWater Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) N A
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 0.38

Section Pool Quality
The entire section is pool-like. The flowis very slow ( 1.0 fps),
wth a naxi mumdepth of 7.0 feet. Some cover and canopy are
avail able on the right edge of the water.

Section Rffle Quality
No riffle habitat.

Pool /R ffle Ratio 100% pool
Ceneral Section Comment s
Vohl er Daminundates this stretch of river.

G 74



RUSS51HAN RIVER
CROSS5 SECTION NUMBER 1B
LOWER TRANGECT

ELEVATION-FT

—
N\, ——

58 léﬂ léﬂ E;E Zéﬂ 301
D ISTANCE-FT

RUS51THN RIVER
CROSS SECTIIN NUMBER IE
UFPER TRANSECT

ELEVATION-FT

"
"
"
A -
\ -~
o i
N I
N i
AN g
z\ -J
L v
N 7/
N N -
1 E; L 1
L | o A -
-, F — gl | L R
ga Ip@a {SH 200 258 3

DISTHANCE-FT

C=75



Fi sh Habitat Cbservations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A21
Section 14 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 22
Habitat Type pool riffle
Water Surface Wdth (feet) 105 68
Vater Tenperature (°Q @Tinme of Day Taken 18.0 @1100 18.0 @1130
Wt er Transparency (feet) 2.5 2.5

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 NA 0.75 NA D stance fromLeft Edge of Véter

Water Vel ocity (FPS) Measured on the Surface at Mdstream 1.00

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 2.1 0.75 1.0 D stance fromLeft Edge of Véter
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 351 0.75 1.66 D stance fromlLeft Edge of Wéter
Water Velocity (FPS) Measured on the Surface at Mdstream 6.50

Section Habit at
Mbst of this section is pool-run habitat with the exception of a
short stretch of riffle at the | ever transect. This is the site
of an old damno longer installed (Mrabel Park Dan).

Pool /R ffle Ratio N A

Spawni ng Substrate Cbservati ons
Spawni ng substrate is available near the | ower transect Instream
and on the right edge of the channel. I nstream substrate
contains less fine naterial than the exposed gravel bar on the
right edge of the water.
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F sh Habitat Cbservations
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 22
Secti on 13 Upper Transect Lower Transect
Section Length (feet) 1400
Rver Mle 19
Habitat Type pool riffle
Water Surface Wdth (feet) 230 80
Véter Tenperature (°Q @Time of Day Taken 18.5 @1320 18.5 @1400
Wt er Transparency (feet) 2.5 2.5

Upper Transect

VWater Depth (Feet) at:

0.25 NA 05 1.5 0.75 0.7 D stance fromLeft Edge of Véter
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 05 0.75 0.75 1.47 D stance fromlLeft Edge of Wéter

Water Vel ocity (FPS) Measured on the Surface at Mdstream 0.86

Lower Transect

VWater Depth (Feet) at:

0.25 NA 0.5 2.3 0.751.0 D stance fromLeft Edge of Véter
VWater Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 2.54 0.75 3.42 D stance fromLeft Edge of Véter
Water Vel ocity (FPS) Measured on the Surface at Mdstream 3.33

Section Habitat
The upper two thirds of the section is conposed of pool -run
habitat. The lower third of the section is conposed of
riffle-run habitat, wth in-channel vegetation present.

Pool /Rffle Ratio 1.8

Spawni ng Substrate (bservati ons
Spawni ng substrate of suitable size is available near the
lower transect on the right edge of the channel. The content
of fine material (sand and silt) is 35%at the | ower transect.
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Fi sh Habitat Cbservati ons
Nursery Habit at

Mai nst em
Map Ref. Pg. A 22
Section 13 Upper Transect Lover Transect
Section Length (feet) 1400
Rver Mle 19
Habi tat Type pool riffle
VWater Surface Wdth (feet) 84 111
Maxi num Vit er Depth (feet) 4.6 4.6
Water Tenperature (°C @Time of Day Taken 25.0 @1435 25.0 @1510
Wat er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 27 1
I n-Channel Veget ative Canopy (feet) 31 9
I n-Stream Cover (feet) 4 2
I n- Stream Veget ati ve Canopy (feet) 4 12
VWater Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 1.07
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 4. 05

Section Pool Quality
Pool habitat conposes nost of this section. Pools are slow (1.0 fps)
with poor transparency (2.5 feet) and silty bottons. The upper
transect is located just bel ow a recreational beach. Good riparian

cover and canopy are present on both banks just bel ow the upper transect
and ext endi ng downstream

Section Rffle Quality
A short riffle stretch exists near the | ower transect. The wat er

channel splits through in-channel willowgrowth, creating the riffle.
Cover and canopy are good.

Pool/Rffle Ratio 1.8

General Section Comment s
Personal communi cation. The lower transect is located at the site
of an old gravel extraction operation. The width of the channel
isrelated to a "w dening" effect fromgravel extraction.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Lower Transect

riffle

It.-45
rt.-60

Mai nst em
Map Ref. Pg. A 23
Section 12 Upper Transect
Section Length (feet) 1250
Rver Mle 17
Habitat Type pool
Water Surface Wdth (feet) 300 cshrilr:r:el
Water Tenperature (°Q @Tine of Day Taken 19. 0 @1500
Wt er Transparency (feet) 2.0

19.0 @1505

2.0

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 2.9 0.75 2.3 D stance fromlLeft Edge of Véter
Vater Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 N A 0.75 0.96 Dstance fromlLeft Edge of Véter

Vater Velocity (FPS) Measured on the Surface at Mdstream 1.29

Water Depth (Feet) at:

0.25 NA .05 N A 0.75 2.2

0.25 NA .05 0.75 3.37

Lower Transect (Split

Water Velocity (FPS) Measured on the Surface at M dstream

channel )

nmai n channel D stance from Left
Edge of \ater
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:

mai n channel D st an%;e from Left

67 nmai n
channel

Section Habitat

The upper quarter of the section is pool-like, breaking into a

deep riffle-run downstreamto the |ower transect.
transects in the sunmmer.

Pool /R ffle Ratio N A
Spawni ng Substrate Cbservati ons

The Kor bel
summer road crossing is constructed between the upper and

| ower

Spawni ng substrate is generally lacking in the upper quarter of
this section. Belowthis point spawning size substrate becones

nore available, especially wthin the fl ow ng channel .

Exposed

material in the lower three quarters of the section is usabl e

for spawni ng.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 23
Section 11 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mte 16
Habitat Type pool pool
Water Surface Wdth (feet) N A 118
Véter Tenperature (°Q @Tinme of Day Taken 19.5 @1630 19.5 @1600
Wat er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 3.0 0.5 3.9 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 0.78 0.5 NA 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream O0.86

Lower Transect

Water Depth (Feet) at:

0.25 1.7 0.5 3.7 0.75 NA D stance fromLeft Edge of
Vter Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 0.86 0.5 1.47 0. NA D stance fromLeft Edge of

Water Velocity (FPS) Measured on the Surface at Mdstream 1.47

Section Habit at
The section is conposed conpl etely of pool -run habitat.

Pool /R ffle Ratio 100% pool
Spawni ng Substrate (bservati ons
Consi der abl e spawni ng si ze substrate is avail abl e t hr oughout
this section on the left side of the channel. Sand and silt
content exceed 50%w thin this section.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 25
Secti on 10 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 11
Habi tat Type split: Ir% (il e pool
Water Surface Wdth (feet) H 128 125
Water Tenperature (°C @Time of Day Taken 18. 0 @0900 18. 0 @ 0950
Wt er Transparency (feet) 1.5 2.0

Upper Transect

Véter Depth (Feet) at:
0.25 NA 0.51.1riffle 0.75 1.0 ritfle D stance fromlLeft Edge of Wéter
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 2.76 0.75 1.22 D stance fromLeft Edge of Véter
Water Vel ocity (FPS) Measured on the Surface at Mdstream 2.57 (riffle):
2.84 (run)

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 3.9 0.75 2.0 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 0.71 D stance fromLeft Edge of Water
Water Vel ocity (FPS) Measured on the Surface at Mdstream  0.89

Section Habitat
The section is conposed of run and riffle sections with limted pool
habitat at the | ower transect. The channel is split fromthe
upper transect through approxinmately half of the section. Rffle
areas are located in the right channel.

Pool /R ffle Ratio N A

Spawni ng Substrate (bservati ons
Sui tabl e spawni ng si ze substrate is distributed in the right channel at
the upper transect. Sone usable naterial is available in exposed
pockets on the right edge of the water between transects. QConstruction
of Quernewood sunmer road crossing elimnates the right channel flow
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Fi sh Habi tat Cbservati ons
Spawni ng Habi t at

Mai nst em
Mp Rf. Pg. A25
Section 9 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 12
Habitat Type pool tail riffle
Water Surface Wdth (feet) 148 160
Water Tenperature (°CQ @Tinme of Day Taken 18.5 @1130 18.0 @1100
Wt er Transparency (feet) 1.5 1.5

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 3.0 0.7 1.9 D stance fromLeft Edge of Wéter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at.

0.25 NA 0.5 NA 0.75 1.07 D stance fromLeft Edge of Water
VWater Velocity (FPS) Masured on the Surface at M dstream 4.14

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 2.9 0.75 1.6 D stance fromlLeft Edge of Véter
Vater Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 3. 05 D stance fromlLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream 5.89

Section Habitat
The section is conposed primarily of run habitat with a section of
riffle near the |ower transect.

Pool /R ffle Ratio N A

Spawni ng Substrate Cbservati ons
Potential ly usabl e spawni ng size substrate is available on the
right edge of the water fromthe upper transect downstream
towards the location of the summer structure (Vacation Beach
Dan . This gravel is inundated in the sunmer.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at
Mai nst em
Map Ref. Pg. A 25

Secti on 7 Upper Transect Lover Transect
Section Length (feet) 1350

Rver Mle 10

Habi tat Type pool pool - run
Water Surface Wdth (feet) 215 60

Véter Tenperature (°Q @Time of Day Taken 19.0 @1245 19.5 @1300
Wt er Transparency (feet) 2.0 2.0

Ubper Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 2.6 Distance fromLeft Edge of Water

Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 1.38 Di stance fromLeft Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstream 1.69

Lower Transect

Water Depth (Feet) at:
0.25 2.4 0.5 2.9 0.75 NA Dstance fromLeft Edge of Wéter

Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 1.94 0.5 NA 0.75 NA Dstance fromlLeft Edge of Water

Water Velocity (FPS) Measured on the Surface at Mdstream 3.26

Secti on Habitat
Pool habitat is |located at the upper transect, followed by a
short riffle and then a run to the end of the section.

Pool /Rffle Ratio N A

Spawni ng Subst rate (bservati ons
The substrate at and just bel ow the upper transect contai ns greater
than 60%sand and silt. Rel atively cl eaner substrate is avail abl e
downstreamat the |ower transect, where sand and silt content is
approxi matel y 35%
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 25
Secti on 6 Upper Transect Lower Transect
Section Length (feet) 1900
Rver Mle 8
Habi tat Type pool pool
Water Surface Wdth (feet) 220 N A
Véter Tenperature (°Q @Ti ne of Day Taken 19.5 @1345 N A
Wat er Transparency (feet) 1.5 1.5

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 3.7 0.75 2.4 D stance fromLeft Edge of Wéter
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 0.38 D stance fromlLeft Edge of Véter
Water Vel ocity (FPS) Measured on the Surface at Mdstream NA

Lower Transect

Véter Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NA D stance fromlLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 NA 0.75 NA Dstance fromlLeft Edge of Véter
Water Vel ocity (FPS) Measured on the Surface at Mdstream NA

Section Habitat ) ) )
This section is conposed primarily of pool run habitat.

Pool /Rffle Ratio 100% pool
Spawni ng Substrate bservati ons
The substrate is sub-optinmal for spawning. An exposed

gravel bar at the upper transect contains greater than
50% sand and silt.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 26
Secti on 5 Uoper Transect Lower Transect
Section Length (feet) NA
Rver Mle 6
Habi tat Type pool pool
Water Surface Wdth (feet) 240 255
Water Tenperature (°Q @Tine of Day Taken 20.0 @1445 20.0 @1500
Wt er Transparency (feet) 2.5 N A

Upper Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 N/A 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream NA

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 3.5 0.75 3.0 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 NA 0.5 1.00 0.75 1.31 Distance fromLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream 1.03

Section Habit at
The majority of this section is conposed of run habitat.

Austin reek enters at the |ower transect. The upper transect
is conposed of a deep pool with bedrock outcropping on the |eft edge
of water.

Pool /Rffle Ratio N A

Spawni ng Substrate Cbservati ons
Potentially usable substrate is located at and i nmedi atel y bel ow
Austin Greek mouth. In addition, an exposed gravel bar on the
| eft edge of the channel (opposite Austin Oreek) is potentially
usabl e.
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Fi sh Habitat Cbservations
Nursery Habit at
Mai nst em
Map Ref. Pg. A-26
(Uoper transect spot
Section 5 check) Upper Transect Lower Transect

Section Length (feet) NA

Rver Mle 6

Habi tat Type pool
Water Surface Wdth (feet) N A

Maxi mum Vit er Depth (feet) 42.0
VWater Tenperature (°C @Time of Day Taken see bel ow
Wt er Transparency (feet) N A

I n- Channel Cover (feet) N A

I n-Channel Veget ative Canopy (feet) 0

I n-Stream Cover (feet) N A

I n- Stream Veget ati ve Canopy (feet) 0

VWater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) <1.0
VWater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) N A

Section Pool Quality

Woper transect: Consi sts of very deep pool. Mxi mumdepth recorded —
42 feet. Bedrock outcrops on the |left edge of the water;
potential |y usabl e cover. No canopy was present at this transect.

Section Rffle Quality
N A

Pool /R ffle Ratio N A

General Section Comments
This section was revisited to check the tenperature profile and
conductivity.

Tenperature profile wth depth (tenperatures recorded at 1400)
Surface = 26.0°C
20 feet deep = 19.0°C
42 feet deep = 17.5°C

Gonductivity at 42 feet = 6000unhos, indicating slightly saline
water at the bottomof the pool
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Mai nst em
Map Ref. Pg. A 26
Secti on 3 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 5
Habitat Type run pool
Vter Surface Wdth (feet) 148 360
Water Tenperature (°CQ @Time of Day Taken 20.0 @1040 19.5 @1020
Wt er Transparency (feet) 2.0 2.0

Upper Transect

Water Depth (Feet) at:

0.25 2.4 0.54.2 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 0.75 0.5NA 0.75 NA D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 1.38

Lower Transect

Water Depth (Feet) at:

0.25 3.9 0.5 NA 0.75 NA D stance fromlLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 0.64 0.5 NA 0.75 NA D stance fromlLeft Edge of Wéter

Water Velocity (FPS) Measured on the Surface at Mdstream 0.68

Section Habitat
This section is conposed prinarily of pool habitat
with faster noving run habitat near the upper transect.

Pool /Rffle Ratio 100% Pool

Spawni ng Substrate (bservati ons
Pockets of suitabl e sized substrate are avail abl e on the exposed
gravel bar on the left side of the channel. The najority of
the exposed substrate is too snall for spawning.
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Fi sh Habitat Cbservati ons
Nur sery Habi t at

Mai nst em

Map Ref. Pg. A 26

. WUoper Lower
Section 3 Tr ansect Tr ansect
Section Length (feet) 1320
Rver Mle 5
Habi tat Type pool pool
Water Surface Wdth (feet)
Maxi num Vit er Depth (feet) N A N A

Water Tenperature (°CQ @Tinme of Day Taken

V@t er Transparency (feet)

I n- Channel Cover (feet)

I n-Channel Veget ative Canopy (feet)

I n-Stream Cover (feet)

I n- Stream Veget ati ve Canopy (feet)

VWater Velocity (FPS) in Mdstreamat the Surface (Uoper Transect)
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect)

Section Pool Quality

R ver mouth closure creates a pool extending at |east up through
this section and river nle 5.

Section Rffle Quality

Pool /Rffle Ratio 100% pool
General Section Comments
No data recorded. This section is inundated by river nmouth closure.
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Fi sh Habitat Cbservations

SPaupl SR o
Vap Ref. Po. A 27
Secti on 2 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 3
Habitat Type pool pool
Water Surface Wdth (feet) N A N A
Water Tenperature (°CQ @Time of Day Taken 19.0 @0930 18.0 @0915
Wat er Transparency (feet) 2.0 2.5

Ubper Transect

Water Depth (Feet) at:

0.25 3.8 0.5 NA 0.75 NA D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 0.40 0.5 NA 0.75 NA D stance fromlLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream <1.0

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 N A 0.75 NA D stance fromLeft Edge of
Water Velocity (FPS) Measured 0.5 ft.
0.25 NA 0.5 N A 0.75 NA D stance fromLeft Edge of

Water Vel ocity (FPS) Measured on the Surface at Mdstream <1.0

Secti on Habitat

The entire section is pool -1ike habitat. Velocities are |ess
than 1.0 fps on the surface. No riffle habitat is available.
Pool /Rffle Ratio 100% pool

Spawni ng Substrate Cbservati ons
Very little spawning size substrate is avail abl e.
Exposed substrate is generally less than 1 inch in size.
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Fish Habitat Cbservations
Nursery Habitat

Mai nst em
Map Ref. Pg.  A27
Secti on 2 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 3
Habi tat Type pool pool
Water Surface Wdth (feet) 533 263
Maxi mum Vit er Depth (feet) 13.0 25+
Water Tenperature (°CQ @Tinme of Day Taken 21.0 @0930 21.0 @0815
Wt er Transparency (feet) 3.0 3.0
I n- Channel Cover (feet) 15 23
I n-Channel Veget ative Canopy (feet) 14 15
I n-Stream Cover (feet) 6 84
I n-Stream Veget ati ve Canopy (feet) 23 9
Water Velocity (FPS) in Mdstreamat the Surface (Upper Transect) <10
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) <1.0
Section Pool Quality
The entire section is wde, sl ow moving and pool -1 i ke.
The maxi numdepth is greater than 25 feet. Water tenperature

decreases wi th depth: 21° @surface, 17.5°C @25 feet deep.

Section Rffle Qality
No riffle habitat available in this section.

Pool/Rffle Ratio 100% pool
General Secti on Comment s

This section is affected by tidal patterns and general
coastal influence.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek
Map Ref. Pg. A28
Section D1 Wper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 13
Habi tat Type pool riffle
Water Surface Wdth (feet) 98 84
Water Tenperature (°C @Time of Day Taken 13.0 @1000 13.0 @1035
Wt er Transparency (feet) 3.0 3.0

Upper Transect

Water Depth (Feet) at:
0.25 2.9 0.5 0.9

0.75 1.4 D stance fromlLeft Edge of Véter
Water Velocity (FPS) Measured

0.

ed

7
0.5 ft. Above the Substrate at:

75 1.18 D stance fromLeft Edge of Véter
on the Surface at Mdstream 1.50

0.25 1.47 0.5 1.65
Water Vel ocity (FPS) Measur

Lower Transect

Water Depth (Feet) at:
0.25 1.1 0.5 1.8 0.75 0.6 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft.

0.25 3.20 0.5 3.02 0.75 0.95 D stance fromlLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream 3.66

Section Habitat _ _ _ o
Section is conposed primarily of riffles and runs. Linited pool

habitat is available at the upper transect.

Pool /Rffle Ratio 9: 1

Spawni ng Substrate Cbservations
I nstream and exposed substrate it generally smaller than optinmal
wth respect to spawning. Pockets of suitabl e size naterial
are avail abl e.

G 93



Fi sh Habitat Cbservation
Nursery Habi t at

Dy Oeek
Map Ref. Pg. A28
Section D1 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 13
Habi tat Type pool riffle
Water Surface Wdth (feet) 80 37
Maxi num Vit er Depth (feet) 2.1 0.7
Véter Tenperature (°Q @Tinme of Day Taken 19.0 @0835 20.0 @0950
Wat er Transparency (feet) >3.0 >3.0
I n- Channel Cover (feet) 0 20
I n-Channel Veget ative Canopy (feet) 30 20
I n-Stream Cover (feet) 0 0
I n- Stream Veget ati ve Canopy (feet) 5 0

Water Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 0.24
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 0.86

Section Pool Quality
Wth the exception of the pool at the upper transect, this
section is without pool habitat. Avai |l abl e pool habitat is
shal | ow and exposed.

Section Rffle Quality
Rffles are very shallow and al nost dry (Depths 3 to 4 inches).

Pool /R ffle Ratio 9:1

General Section Comrents
Section is very shall ow and exposed. Filamentous algae is
abundant in shallow water areas and benthos is scarce. Juvenile
rough fish are abundant.
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Fish Habitat Cbservations
Spawni hg Habi t at

Dy Oeek
Map Ref. Pg. A28
Secti on D2 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 11
Habitat Type riffle pool - run
Water Surface Wdth (feet) 100 55
Water Tenperature (°C @Time of Day Taken 15.0 @1245 15.0 @1310
Wat er Transparency (feet) >3.0 >3.0

Upper Transect

Water Depth (Feet) at:

0.25 1.0 0.51.3 0.750.5 D' stance fromLeft Edge of
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.65 0.53.24 0.752.41 D stance fromlLeft Edge of

Water Velocity (FPS) Measured on the Surface at Mdstream 3.66

Lower Transect

Véter Depth (Feet) at:

0.25 1.9 0.51.8 0.751.9 D stance fromLeft Edge of
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.01  0.53.02 0.752.15 D stance fromleft Edge of

Water Vel ocity (FPS) Measured on the Surface at Mdstream 2. 87

Section Habitat _
This section is narrower than nost Dry Oreek sections,

creating relatively deep, swift water.

Pool /Rffle Ratio 1:1

Spawni ng Substrate Cbservati ons
A consi der abl e anount of exposed substrate is available in this stream
section. Approximately 40Z of it is potentially usable froma size
standpoint. Instreamriffle substrate is relatively clean although it
consists prinarily of the |lower range of acceptabl e spawni ng substrate.
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Fi sh Habitat Cbservation
Nursery Habit at

Dy Oeek
Map Ref. Pg. A28
Secti on D2 Uoper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 11
Habi tat Type riffle pool
Water Surface Wdth (feet) 45 40
Maxi mum Vit er Depth (feet) 1.0 1.8
Water Tenperature (°Q @Tinme of Day Taken 25.0 @1545 25.0 @1615
Wt er Transparency (feet) >3.0 >3.0
I n- Channel Cover (feet) 20 30
I n-Channel Veget ative Canopy (feet) 35 70
I n-Stream Cover (feet) 5 2
I n-Stream Veget ati ve Canopy (feet) 18 15

Vater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 1.15
VWater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 0.42

Section Pool Quality
Section contains relatively good pool and run habitat.
Depth and riparian shelter are better than average Dry Qreek habitat.

Section Rffle Quality

Rffle quality varies depending prinarily on depth and shadi ng. Sone
relatively deep (1.0 feet) and well shaded habitat is avail able.

Pool/Rffle Ratio 1:1
General Secti on Comment s

Section water width is relatively narrow, creating better depth
and riparian shelter.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek
Vap Ref. Pa. A-29
Section D3 Uoper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 10
Habi tat Type riffle riffle
Water Surface Wdth (feet) 115 51
Water Tenperature (°CQ @Time of Day Taken 13.0 @1440 13.0 @1440
Vit er Transparency (feet) >3.0 >3.0

Upper Transect

Water Depth (Feet) at:

0.25 1.3 0.5 1.7 0.751.1 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.22 0.5 2.15 0.751.35 D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at M dstream 2.41

Lower Transect

Water Depth (Feet) at:

0.25 2.3 0.5 1.3 0.750.6 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 3.47 0.5 3.02 0.75 1.79 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured on the Surface at Mdstream  4.38

Section Habitat
Section is conposed prinarily of run habitat. Rffles are
located at the upper and |ower transects and just above the
| ower transect.

Pool /R ffle Ratio 2:1

Spawni ng Substrate Cbservati ons
Wsabl e size substrate is available prinmarily on the | eft edge
of water through the upper three fourths of the transect. A good
spawning riffle is located just above the |ower transect. Mst of
the exposed substrate contains a relatively high concentration of fines.
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Fi sh Habitat Cbservation
Nursery Habit at

Dy Oeek
Map Ref. Pg. A 29
Secti on D3 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 10
Habitat Type pool riffle
Vater Surface Wdth (feet) 75 23
Maxi num Vit er Depth (feet) 0.7 1.2
Vater Tenperature (°Q @Tinme of Day Taken 22.0 @1425 22.0 @1335
Wt er Transparency (feet) >3.0 >3.0
| n- Channel CQover (feet) 10 20
I n- Channel Vegetative Canopy (feet) 45 30
I n-Stream Cover (feet) 5 2
I n-Stream Veget ati ve Canopy (feet) 15 4
Water Velocity (FPS) in Mdstreamat the Surface (Uwper Transect) 1.0
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.51

Section Pool Quality

Pool habitat is generally shallow and exposed. Véter is very
clear and no surface turbul ence is avail abl e for cover.

Section Rffle Qality
Rffles are very shalloww th the exception of the | ower transect

riffle. Thirty-five invertebrates/ft2 were sanpled at the

| ower transect. Filamentous algae is prevalent in nost riffles.
Pool /Rffle Ratio 2:1
General Section Conmments

Juveni | e rough fish are nurrerous. Mbst of the section is very

exposed al t hough shading is avail abl e where flows are along the
ri ght bank.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek
Map Ref. Pg.  A-29
Section D4 WUper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 8
Habi tat Type pool tail riffle
Water Surface Wdth (feet) 70 85
Vater Tenperature (°Q @Tinme of Day Taken 16.5 @0845 17.0 @0915
Wt er Transparency (feet) >3.0 >3.0

Upper Transect

Water Depth (Feet) at:

0.25 0.7 0.5 0.8 0.750.7 D stance fromlLeft Edge of Véter
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.04 0.5 2.07 0.75 1.83 D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 1.66

Lower Transect

Véter Depth (Feet) at:

0.25 0.6 0.5 NA 0.75 0.6 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.94 0.5 NA 0.75 2.11 D stance fromlLeft Edge of Wéter

Water Vel ocity (FPS) Measured on the Surface at Mdstream 3.23

Section Habit at
Section is conposed of riffle, run and pool habitat. The channel
isrelatively wde, but good cover and canopy are available on the
left edge of the water.

Pool /Rffle Ratio 2:1

Spawni ng Substrat e Cbservati ons
A consi derabl e anount of spawning sire substrate is available on the
exposed gravel bar on the right side of the channel. Instream
riffle substrate is generally |ess coarse than the exposed nmaterial .
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Fi sh Habitat Cbservati on
Nursery Habit at

Dy Oeek
Map Ref. Pg.  A-29
Secti on D4 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 8
Habitat Type pool tail riffle
Water Surface Wdth (feet) 64 65
Maxi num Vit er Depth (feet) 0.7 0.7
Water Tenperature (°Q @Tinme of Day Taken 18.5 @0828 20.0 @0930
Wt er Transparency (feet) >3.0 >3.0
| n- Channel CQover (feet) 20 35
| n-Channel Veget ative Canopy (feet) 50 40
I n-Stream Cover (feet) 0 2
I n-Stream Veget ati ve Canopy (feet) 0 11
Water Velocity (FPS) in Mdstreamat the Surface (Uoper Transect) 2.57
Vater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.75

Section Pool Quality
Section pool quality is relatively poor in the upper third of the
section because of a conplete lack of riparian vegetation. Wier e
flowis along the left bank, habitat is better because of increased
i nstream cover and canopy.

Section Rffle Quality
Rffles are, in general, too shall ow and conposed of smaller than
optinal substrate. Seventy invertebrates/ft2 were coll ected.

Pool /Rffle Ratio 2:1

General Section Conments
Mst of this streamsection contains good riparian-associ ated stream
habitat only on the | eft edge of water. Exposed portions of this
section are shallow and rel atively | ess val uabl e as nursery habitat.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek
Map Rf. Pg. A30
Section D5 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 6
Habitat Type riffle-run rapi ds
Water Surface Wdth (feet) 100 55
Water Tenperature (°Q @Tine of Day Taken 15.0 @1640 15.0 @1705
Wt er Transparency (feet) >3.0 >3.0

Upper Transect

VWater Depth (Feet) at:

0.25 0.8 0.51.1 0.751.0 D stance fromLeft Edge of Véter
Water Vel ocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.15 0.5 2.40 0.752.19 D stance fromlLeft Edge of Véter

Water Vel ocity (FPS) Measured on the Surface at Mdstream 2.30

Lower Transect

Water Depth (Feet) at:

0.25 NA 0.5 NA 0.75NA D stance fromLeft Edge of Wéter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 NA 0.5 NA 0.75NA D stance fromLeft Edge of Wéter

Water Velocity (FPS) Measured on the Surface at Mdstream 4.74

Section Habitat

Good riparian vegetation is available in this section. Rffle
habi t at is available primarily in the lower third of this
section. The upper two thirds of this sectionis primarily run
habi t at .

Pool /R ffle Ratio 2.5:1

Spawni ng Substrate Cbservati ons
The mai n concentration of potentially usabl e spawni ng substrate is
| ocat ed above the | ower transect on the |eft edge of water. |Isolated
pat ches of usable substrate are located in the riffles.
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Fish Habitat Cbservation
Nursery Habit at

Dy Oeek
Mp Rf. Pg. A30
Secti on D5 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 6
Habi tat Type pool riffle
Vater Surface Wdth (feet) H Sﬂﬂl % 47
Maxi mum Vit er Depth (feet) 2.1 2.9
Water Tenperature (°CQ @Tinme of Day Taken 21.5 @1030 22.0 @1110
Wt er Transparency (feet) >3.0 >3.0
I n- Channel Cover (feet) 20 10
I n-Channel Vegetative Canopy (feet) 25 30
I n-Stream Cover (feet) 15 0
I n-Stream Veget ati ve Canopy (feet) 20 0
VWater Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 1. 47
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 0.53

Section Pool Quality
Pool quality is fair to poor except where flow is shaded al ong a
bank. Depths are generally 6 to 12 inches with an occasi onal
2 to 3 foot deep pocket.

Section Rffle Quality
Rffle quality is fair to poor except where depths are greater,
e.g. near the | ower transect. S xty-five invertebrates/ft? were
col | ected Just above the | ower transect.

Pool /Rffle Ratio 2.5:1

General Section Comments
R parian vegetation is good to very good except for occasional bare
pat ches. The upper half of this sectionis relatively narrow,
creating nore shadi ng.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek
Map Ref. Pg. A-30
Section D6 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 6
Habi tat Type pool - run run
Water Surface Wdth (feet) 68 57
Water Tenperature (°CQ @Tinme of Day Taken 17.0 @1000 18.0 @ 1025
Wt er Transparency (feet) >3.0 >3.0

Upper Transect

VWater Depth (Feet) at:

0.25 0.7 0.5 1.3 0.751.1 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 2.2 0.5 2.6 0.752.7 D stance fromLeft Edge of Véter

Water Vel ocity (FPS) Measured on the Surface at Mdstream 2.8

Lower Transect

Water Depth (Feet) at:

0.25 1.8 0.5 1.7 0.751.6 D stance fromLeft Edge of Véter
VWater Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 0.96 0.5 1.54 0.75 1.62 D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 1.43

Section Habitat
This section contains good riparian vegetation, but the flowis
generally in the exposed center of the channel. Very little
bank flowis avail able.

Pool /Rffle Ratio 31

Spawni ng Subst rate (bservati ons
Spawni ng- si ze substrate is avail able in patches on nost of the
exposed gravel bar sections. Instreamsubstrate is also
potential |y usable. A general characteristic of nost substrate
inthis sectionis a relatively high percentage of silt and sand.

G 108



Fi sh Habitat Cbservati on
Nursery Habi t at

Dy Oeek
Map Ref. Pg. A-30
Section D6 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 6
Habi tat Type pool tail run
Water Surface Wdth (feet) 55 36
Maxi num Vit er Depth (feet) 0.9 0.5
Water Tenperature (°CQ @Time of Day Taken 23.0 @1310 24.0 @1340
Vit er Transparency (feet) > 3.0 >3.0
I n- Channel Cover (feet) 20 15
I n- Channel Vegetative Canopy (feet) 15 10
I n-Stream Cover (feet) 2 0
I n-Stream Veget ati ve Canopy (feet) 0 0

Water Velocity (FPS) in Mdstreamat the Surface (Uper Transect) 0.46
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 0. 86

Section Pool Quality
Pool habit at is fair to poor depending prinarily on the anount

of shading and cover present. Sone relatively deep (2- to 3-foot)
pool s are avail abl e.

Section Rffle Quality

Rffles are generally too shal |l ow and exposed. Fi | anent ous al gae
is very preval ent. Sixty invertebrates/ft2 were coll ected.
Pool /R ffle Ratio 31

General Section Corment s

A greater percentage of this section is exposed (in conparison
wth upstreamDy eek sections).
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dry Oeek
Map Ref. Pg. A 30
Secti on D7 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 4
Habitat Type riffle-run riffle
Water Surface Wdth (feet) 180 {,?ngga&”ﬁ't h§:°m 67
Water Tenperature (°Q @Tinme of Day Taken 19.0 @1115 20.0 @1140
VWt er Transparency (feet) >3.0 > 3.0
Ubper Transect
Véter Depth (Feet) at:
0.25 0.5 0.50.5 0.750.4 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 1.11 0.5 1.47 0.75 1.31 D stance fromLeft Edge of Véter

VWater Velocity (FPS) Measured on the Surface at Mdstream 1.47

Lower Transect

Water Depth (Feet) at:

0.25 1.6 0.50.5 0.75 0.7 D stance fromLeft Edge of Véter
Vater Velocity (FPS Masured 0.5 ft. Above the Substrate at:
0.25 0.89 0.5 3.23 0.75 2.73 D stance fromLeft Edge of Véter

VWater Velocity (FPS) Measured on the Surface at Mdstream 3.23

Section Habit at
I n-channel substrate stability is poor in this section.
Exposure i s considerabl e and the channel is very vide.

Pool /Rffle Ratio 31

Spawni ng Substrate Cbservati ons
Because of the width of this section, there is a considerable
anmount of exposed substrate on both sides of the flow
Approximately 602 of this material is suitable for spawning froma
si ze standpoint. The concentration of fine material varies.
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Fi sh Habitat Cbservation
Nursery Habit at

Dy Oeek
Map Ref. Pg. A 30
Section D7 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 4
Habi tat Type riffle riffle

(3 channel

Vater Surface Wdth (feet) 56 conbined width 65
Maxi num VMt er Depth (feet) 1.0 1.5
Water Tenperature (°Q @Tine of Day Taken 20.5 @0900 20.5 @0815
Wt er Transparency (feet) >3.0 >3.0
I n-Channel Cover (feet) 20 15
I n-Channel \Vegetative Canopy (feet) 10 20
I n-Stream Cover (feet) 0 3
I n-Stream Veget ati ve Canopy (feet) 0 12
Water Vel ocity (FPS) in Mdstreamat the Surface (Uoper Transect) 1. 47
Water Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.31

Section Pool Quality
Pool habitat is practically absent in this section. Exi sting
pool pockets are conpl etely exposed and rel atively shal | ow

Section Rffle Quality
Rffle habitat is typically very shallow and exposed.
Ei ghty-seven invertebrates/ft? were col | ect ed.

Pool /Rffle Ratio 3:1
General Section Comments
This section is very exposed and w de.

G112



ELEVRTIDN-FT

EVATION-FT

L

DRY CREEK
CROSS GECTION NUMBER D 7
dﬁFR TRHNEECT

o —— e - b v i | T L — o an - e S+ s e = o o e
—p——.

IZ-[-—'"— =2 ¥,

-,\‘

" o - H
3_]_ ‘\a\""'ﬁ-., . .+ g
w“: P -.p.-_—*
e
75 (§¢] 225 398 378 Ysao

DISTANCE-FT

DRY CREEK
CROSS SECTION NUMBER D 7
LIPPVR TRHNBFCT

B...-..-...---—-. + -4 i —— l_

R T T S W@ 375 v
DISTHNCE-FT

C-113



Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek
Map Ref. Pa. A-31
Section D8 Upper Transect Lover Transect
Section Length (feet) 1320
Rver Mle 2
Habi tat Type riffle riffle
Water Surface Wdth (feet) 168 48
Water Tenperature (°CQ @Tinme of Day Taken 23.0 @1415 24.0 @1435
Wt er Transparency (feet) > 3.0 >3.0

Upper Transect

Water Depth (Feet) at:

0.25 0.3 0.5 0.3 0.75 1.1 D stance fromlLeft Edge of Wéter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 0.96 0.5 1.29 0.75 2.83 D stance fromLeft Edge of Véter

Water Velocity (FPS) Measured on the Surface at Mdstream 1.29

Lower Transect

Water Depth (Feet) at:

0.25 1.2 05 1.8 0.75 1.1 D stance fromLeft Edge of Véter
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:

0.25 2. .22 05 2.94 0.75 2.71 D stance fromLeft Edge of Véter
Water Vel ocity (FPS) Measured on the Surface at Mdstream 3.26

Section Habitat
This section is wde and flat; flowis shall ow and very exposed.
A large, operating gravel extraction firmis |ocated adjacent to
this section.

Pool /R ffle Ratio 21
Spawni ng Substrat e Cbservati ons
I nstream gravel extraction has occurred historically in this stream

section. Rel atively less coarse material was observed in this
section. |solated patches of suitable size spawning substrate are
avai | abl e.
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Fi sh Habitat Cbservation
Nursery Habit at

Dry Oeek
Map Ref. Pg. A 31
Secti on D8 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 2
Habi tat Type riffle riffle
VWater Surface Wdth (feet) 67 23
Maxi num Vit er Depth (feet) 0.5 0.7
Water Tenperature (°Q @Tinme of Day Taken 22.0 @1010 23.0 @1030
Wt er Transparency (feet) >3.0 >3.0
I n- Channel Cover (feet) 5 6
I n- Channel Vegetative Canopy (feet) 2 25
I n-Stream Cover (feet) 0 0
I n-Stream Veget ati ve Canopy (feet) 0 0

Water Velocity (FPS) in Mdstreamat the Surface (Upper Transect) 1. 26
VWater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 1.15

Section Pool Quality

Pool s are typically shall ow and very exposed in this streamsection.
Consi derabl e filamentous algae is present in the shall ow sl ow
flow ng stretches of the section.

Section Rffle Quality

Rffle quality is poor in this section. Exposure i s excessi ve,
depths are shallow, and streamsubstrate is |ess coarse than in
upst ream sect i ons. Twenty-five invertebrates/ft? were sanpl ed.

Pool/Rffle Ratio 2:1
General Section Comments

The section is | ocated opposite a gravel extraction conpany at
Vst S de Road Bridge.
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Fi sh Habitat Cbservati ons
Spawni ng Habi t at

Dy Oeek

Map Ref. Pg. A17

Secti on D9 Upper Transect Lover Transect
Section Length (feet) 1320

Rver Mle 0
Habitat Type riffle riffle
Water Surface Wdth (feet) 125 55
Water Tenperature (°Q @Tinme of Day Taken 25.5 @1615 25.0 @1350
Wat er Transparency (feet) >3.0 >3.0

Upper Transect

Water Depth (Feet) at:

0.250.9 0.5 0.5 0.75 1.4 D stance fromLeft Edge of Water
Water Velocity (FPS) Measured 0.5 ft. Above the Substrate at:
0.25 3.55 0.5 5.03 0.75 1.73 D stance fromLeft Edge of Wéter

Water Velocity (FPS) Measured on the Surface at M dstream 5.03

Lower Transect

Vater Depth (Feet) at:

0.25 1.6 0.5 1.4 0.75 1.8 D stance fromlLeft Edge of Water
Vater Velocity (FPS Masured 0.5 ft. Above the Substrate at:
025 1.69 0.5 2.04 0.75 1.47 D stance fromLeft Edge of Water

VWater Velocity (FPS) Measured on the Surface at M dstream 1.90

Section Habit at
This section is typically very exposed with a w de channel .
Sel ected deep pool s and runs are avail abl e.

Pool /Rffle Ratio 1:1

Spawni ng Substrate bservati ons
Substrate generally contains too high a concentration of fine
material to be considered optinal for spawni ng.
A consi derabl e anount of potentially usable material exists in
this section despite the high concentration of fines.
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Fish Habitat Cbservation
Nursery Habit at

Dy Oeek
Map Ref. Pg.  A17
Secti on D9 Upper Transect Lower Transect
Section Length (feet) 1320
Rver Mle 0
Habi tat Type riffle pool
Water Surface Wdth (feet) 33 37
Maxi num Vit er Depth (feet) 0.3 1.5
VWater Tenperature (°C @Time of Day Taken 29.0 @1545 28.5 @1505
Wt er Transparency (feet) >3.0 > 3.0
I n- Channel Cover (feet) 11 20
I n-Channel Vegetative Canopy (feet) 21 20
I n-Stream Cover (feet) 0 10
I n-Stream Veget ati ve Canopy (feet) 0 5

Water Velocity (FPS) in Mdstreamat the Surface (Wper Transect) 0.93
Vater Velocity (FPS) in Mdstreamat the Surface (Lower Transect) 0.75

Section Pool Quality
| sol at ed, exposed pool habitat is available in this section.
The pool habitat of the lower transect is affected if not created,
by the summer road crossing Just downstreamat the nouth of Dry O eek.

Section Rffle Quality
Rffles are very shallowin this section. Very Ilittle canopy
and cover are available. Twenty-five invertebrates/ft? were
col | ect ed.

Pool/Rffle Ratio 1:1

General Section Conment s
Many juvenile rough fish were present, even at the observed
tenperatures. (Considerable filanentous al gae was present near the
nmout h of an unnamed creek just bel ow the | ower transect.

G118



PRY CREEK
CROSS SECTION NUMBER D H
LOWER TRANSECT

T
)|

ot A

cLEVATICN-FT

-pn_-u-:-—u-—- —p e iy i

.

T w8 i 328
DISTANCE~FT

DRY CREEK
CROSS5 S5ECTION NUMBER D S
LUPPER TRANSECT

. ———

e e
—

EVATION-FT

—

!

e L S AN iy, (O — A — —
" :
\‘__....._ ""_"’/\‘?“""" ——
l/ ‘-“-u'-"'"“"--- - %
- : . . S .=+‘ b .-hj
“""‘.‘...';".'..T't--.-. - - " Rtetioivsl) pupepva

\ B misﬁ ZoH Z5E T
DIGTANCE~FT

C-119



Appendi x D

U S Geol ogi cal Survey

Russi an R ver Drai nage Basin Gage Station Locations



RUSSI AN R VER DRAI NAGE BASI N GAGE STATI ONS

Station 11461000
RUSSI AN R VER NEAR WK AH CA

PER (D F REQCRD. —August 1911 to Septenber 1913, Cctober 1952 to

current year. Mnthly discharge only for sone periods, published
in WP 1315-B.

GAGE -- Witer-stage recorder. Atitude of gage is 600 ft (183 m), from
topographic nap. Prior to Qctober 1952, nonrecordi ng gage at
bridge 20 ft (6 n) upstreamat different datum Qt. 1, 1952, to

Nov. 8, 1971, water-stage recorder at site 0.6 m (1.0 km) upstream
at different datuns.

REMARKS. -- Records good. Nb regulation. Diversions above station for
irrigation of about 1,000 acres (4.05 kmi).

AVERACE DI SCHARGE. -- 26 years, 181 ft¥s (5.126 n¥s), 131,100 acre-ft/yr
(162 hnil yr).

EXTREMES FCR PER (D CF REQCRD. -- Maxi numdi scharge, 18,900 ft¥s (535
nm/s) Dec. 21, 1955, gage height, 19.0 ft (5.79 n) site and datum

then in use; no flowat tines in 1911, 1952-53, 1960-61, 1964-65,
1970- 73, 1975-76, 1976-77.

Station 11461500
EAST FCRK RUSSI AN R VER NEAR CALPELLA CA

WATER O SCHARGE RECCRDS

PER (D OF RECCRD. --(ctober 1941 to current year. Mnthly di scharge
only for sone periods, published in WsP 1315-B.

GACE -- VWter-stage recorder. Datumof gage is 787.87 ft (240.143 n)
above nean sea level. Prior to May 28, 1957, at site 1.3 m (2.
kn) downstreamat different datum My 28, 1957, to Apr. 5,
1966, at site 0.4 m (0.6 kn) downstreamat sane datum

1

REMARKS. -- Records good. Flowgreatly affected by diversion from
Eel R ver through Potter Valley powerhouse (station 11471000).
Diversion for irrigation of about 8, 000 acres (32.4 knf) above station.
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RUSSI AN R VER DRAI NACE BASI N GACE STATI ONS
(CGont i nued)

AVERAGE DI SCHARGE. -- 35 years, 339 ft¥s (9.600 n¥s), 245,600 acre-ft/yr
(303 hni/ yr).

EXTREMES FCR PER (D CF REQCRD. - - Maxi num di scharge, 18,700 ft¥s
(530 ni/s) Dec. 22, 1964, gage height, 20.21 ft (6.160 n) site then
inuse, mninumdaily, 2.0 ft¥s (0.058 ni/s) July 18, 1977.

WATER QUALI TY RECCRDS

PER (D (F RECCRD, --VWter years 1951-58, 1964 to current year. GEM CAL
ANALYSES: Water years 1951-58, 1973 to current year. WATER
TEMPERATURES. Water years 1964 to current year. SED MENT REQCCRDS
Water years 1964, 1967-68. TURBID TY. Water years 1964-71.

PER (D OF DAILY RECCRD. - - WATER TEMPERATURES:  March 1964 to current
year. SED MENT RECCRDS: March to Septenber 1964, Cctober 1966 to
Sept enber 1968.

| NSTRUOMENTATI O\ -- Tenperat ure recorder since August 1965.

EXTREMES FCR PER (D CF DALY RECCRD. - - WATER TEMPERATURES:  Maxi mum
(water years 1966, 1968-76), 29.0°C Aug. 11, 1971, July 1, 1972;
m ni mum (wat er years 1966-67, 1969-70, 1972-76), 2.0°C Dec. 12,
1962.

Station 11461800
LAKE MENDOO NO NEAR WKL AH CA

PER (D OF REQCRD. -- Novenber 1958 to present.

GAGE -- Water-stage recorder. Datumof gage is at nean sea | evel
(level s by Corps of Engineers).

REMARKS. -- Reservoir is fornmed by earthfill dam storage began in
Novenber 1958. Capacity, 122,900 acre-ft (152 hni) between
el evations 637.0 ft (194.16 m), invert of outlet tunnel and 764.8 ft
(233.11 m, spillway crest, above nean sea level. Storage affected
by diversions fromEel R ver through Potter Valley powerhouse
(station 11471000). Water is released down East Fork Russian R ver
for irrigation and recreation use. Records given herein represent
total contents.
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RUSSI AN R VER DRAI NAGE BASI N GAGE STATI ONS
(Gont i nued)

EXTREMES FCR PER (D OF REQCRD. -- Maxi numcontents, 128, 700 acre-ft
(159. 19 hni) Dec. 22, 1964, elevation 768.17 (231.96 n); m ni num
12,081 acre-ft (14.94 hni) Nov. 3, 1977, elevation, 687.17 ft
(209.5 m.

Stati on 11462000
EAST FORK RUSSI AN R VER NEAR WK AH CA

VWATER D SCHARGE RECCRDS

PER (D OF RECCRD. -- August 1911 to Septenber 1913, Cctober 1951 to
June 1956, Qctober 1957 to current year.

GAGE -- Water-stage recorder and concrete control. Datumof gage is
614.41 ft (187.272 n) above nean sea |level. Prior to Cctober
1951, nonrecording gage at site 0.5 m (0.8 kn) upstream at
different datum Cctober 1951 to June 1956, water-stage recorder
at site .0 m (1.6 kn) upstreamat different datum

REMARKS. -- Records good. How affected by diversion fromEel R ver
through Potter Valley powerhouse (station 11471000) and si nce
Novenber 1958 by storage i n Lake Mendoci no (station 11461800) 500
ft (152 n) upstream D versions above station for irrigation of
about 8,000 acres (32.4 kni).

AVERACE D SCHARCGE (unadjusted). -- 7 years (water years 1912-13, 1952- 55,
1958). 356 ft¥s (10.08 ni/s), 257,900 acre-ft/yr (318 hni/yr); 17
years (water years 1960-76), 354 ft¥s (10.03 ni/s), 256,500
acre-ft/yr (316 hn¥yr).

EXTREMES FCR PER (D CF RECCRD (Prior to regul ati on by Lake Mendoci no).
-- Maxi numdi scharge, 13,300 ft¥s (377 ni/s) Dec. 21, 1955, gage
height, 16.86 ft (5.139 n) site and datumthen in use, fromrating
curve extended above 1,700 ft¥s (48.1 ni/s) on basis of naxi num
flow at station upstreamwhich was defined to 8,600 ft¥s
(244 m/s); no flow Aug. 13-15, 1913. 1957 to current year:
Maxi mum di scharge, 6,500 ft¥s (183.9 ni/s) Jan. 24, 1970, gage
height, 10.84 ft (3.304 n); mninumdaily, 0.02 ft¥s
(0.001 n¥s) Apr. 17, 1973.
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RUSSI AN R VER DRAI NAGE BASI N GAGE STATI ONS
(Cont i nued)

WATER QUALI TY RECCRDS

PER (D OF RECCRD. -- VWter years 1953-55, 1964-68, 1973 to current year.
CGHEM CAL ANALYSES. Water years 1953-55, 1973 to current year. WATER
TEMPERATURES. Water years 1953-55, 1965-68, 1973 to current year.

SED MENT RECCRDS.  Water years 1953-55, 1964- 68.

PER (D GF DALY RECCRD. -- WATER TEMPERATURES: Decenber 1952 to March
1955, Qctober 1964 to Septenber 1968, Cctober 1972 to current
year.

SEDI MENT REQCRDS:  Decenber 1952 to March 1955, January 1964 to
Sept enber 1968.

| NSTRUMENTATI O\ -- Tenperature recorder since (ctober 1972.

EXTREMES FCR PER (D CF DALY RECCRD. --WATER TEMPERATURES (wat er years
1973-74, 1976): Maxi num 22.5°C on several days in 1973; m ni num
7.0°C Jan. 14, 1973.

Stati on 11462500
RUSSI AN R VER NEAR HCPLAND, CA

WATER D SCHARGE RECCRDS

PER D F REGCRD. -- Qctober 1939 to current year. Mnthly di scharge
only for sone periods, published in WeP 1315-B.

GAE -- Witer-stage recorder. Datumof gage is 497.61 ft (151.672 m
above nean sea level. Prior to Sept. 9, 1943, nonrecordi ng gage
at sane site and datum

REMARKS. -- Records good. D versions for irrigation of about 11,800
acres (47.8 knf) above station. Flow also affected by diversion
into basin (see REMARKS for East Fork Russian R ver stations) and
since Novenber 1958 by storage i n Lake Mendoci no (station 11461800)
15 m (24 kn) upstream

AVERAGE DI SCHARE. -- 37 years, 727 ft¥s (20.59 ni/s), 526, 700
acre-ft/yr (649 hni yr).
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RUSSI AN R VER DRAI NACE BASI N GACE STATI ONS
(CGont i nued)

EXTREMES FCR PER (D CF REQCRD. -- Maxi num di scharge, 45,000 ft¥s (1,270
ny/s) Dec. 22, 1955, gage height, 27.00 ft (8.230 m); mninumdaily, 9.1
ft¥s (0.26 ni/s) April 20, 1977.

EXTREMES QUTSIDE PER (D OF REQCRD. -- FH ood i n Decenber 1937 reached a
stage of 30.0 ft (9.14 nm), fromfl oodnarKks.

WATER QUALI TY RECCRDS

PER (D CF RECCRD. -- Véter years 1951 to current year. CHEM CAL
ANALYSES: Water years 1951-66. WATER TEMPERATURES. \Véter
years 1965 to current year.

PER (D OF DALY RECCRD. --WATER TEMPERATURES. Septenber 1965 to
current year.

| NSTRUMENTATI O\ -- Tenperature recorder since Septenber 1965.

EXTREMES FCR PER (D CF DAILY RECCRD. --WATER TEMPERATURES.  Maxi num
(water years 1966, 1969, 1972-76), 24.0°C on several days in
1969 and 1973; mini num (water years 1966-68, 1970, 1972-76),
5.0°C Feb. 2, Dec. 16, 1972, Jan. 31 to Feb. 2, 1975.

Secti on 11463000
RUSS AN R VER NEAR CLOVERDALE, CA

PER (D OF RECCRD. -- July 1951 to current year.

GACE -- Wter-stage recorder. Atitude of gage is 350 ft (107 nm),
fromtopographic map. Prior to July 30, 1970, at site 0.2 m
(0.3 km) upstreamat different datum

REMARKS. -- Records good. D versions for irrigation of about 15, 300
acres (61.9 knf) above station. Flow also affected by diversion
into basin (see RENMARKS for East Fork Russian R ver stations) and
si nce Novenber 1958 by storage in Lake Mendoci no (station 11461800)
28 m (45 km) upstream

AVERAGE D SCHARGE. -- 25 years, 305 ft¥s (8.723 ni¥s), 723,100
acre-ft/yr (892 hniyr).
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RUSSI AN R VER DRAI NAGE BASI N GAGE STATI ONS
(Gont i nued)

EXTREMES FCR PER (D OF REQCRD. -- Maxi num di scharge, 55,200 ft¥s
(1,560 ni/s) Dec. 22, 1964, gage height, 31.60 ft (9.632 m site
and datumthen in use; mnimumdaily, 12 ft¥s (0.35 ni/s) April 22,

1977.
Section 11463900
MAACAVA CREEK NEAR KELLOES CA
PER D OF REQCRD, -- Qccasional | owfl ow measurenents and annual

nmaxi mum water years 1958-60, Decenber 1960 to current year.

GAE -- Wter-stage recorder. Datumof gage is 188.91 ft (57.580
m above nean sea level. Prior to Dec. 20, 1960, crest-stage
gage only at site 700 ft (213 nm) upstreamat different datum

RENMARKS. -- Records good. No regul ation or diversion above station.

AVERAGE DI SCHARGE. -- 15 years (water years 1962-76), 86.7 ft¥s
(2.455 nmis), 62,810 acre-ft/yr (77.4 hniyr).

EXTREMES FCR PER (D CF REQCRD. -- Maxi numdi scharge, 8,920 ft¥s (253
ni/s), Dec. 22, 1964, gage height, 17.56 ft (5.352 n); no flow for
many days in 1964, 1968, 1976, 1977 (July 4 to Sept. 28).

Station 11464000
RUSS AN R VER NEAR HEALDSBURG CA

WATER D SCHARGE RECCRDS

PER (D OF REQCRD. -- Cctober 1939 to current year. Mnthly di scharge
only for sone periods, published in WP 1315-B.

GACE -- Wter-stage recorder. Datumof gage is 77.01 ft (23.473 n)
above nean sea | evel .

REMARKS. -- Records good. Several diversions for irrigation of about
17,800 acres (72.0 knf) above station. HFow also affected by
diversion into basin (see REMARKS for East Fork Russian R ver
stations) and since Novenber 1958 by storage in Lake Mendoci no
(station 11461800) 63 m (101 kn) upstream
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RUSSI AN R VER DRAI NAGE BASI N GACE STATI ONS
(CGont i nued)

AVERAGE DI SCHARGE. -- 37 years, 1,442 ft3s (40.84 nis), 1,045, 000
acre-ft/yr (1.29 kni/ yr).

EXTREMES FOR PER (D OF REQCRD. -- Maxi numdi scharge, 71,300 ft¥s
(2,020 ni/s) Dec. 23, 1964, gage height, 27.00 ft (8.230 m;
naxi mum gage height, 30.0 ft (9.14 nm) Feb. 28. 1940; m ni mum
daily discharge, 17 ft¥s (0.49 ni/s) April 20, 1977.

EXTREMES QUTSICE PER (D OF REACRD. -- H ood of Decenber 1937 reached a
stage of 30.8 ft (9.39 m) fromfl oodnarks.

WATER D SCHARGE RECCRDS

PER D OF RECCRD, -- Wter years 1951 to current year. GEM CAL
ANALYSIS: Water years 1951-66. WATER TEMPERATURES: Water years
1966 to current year.

PER (D CGF DALY RECCRD. - - WATER TEMPERATURES: (Cctober 1965 to
current year.

| NSTRUOMENTATI O\ -- Tenperature recorder since Qctober 1965.

EXTREMES FOR PER OD OF DALY RECORD. - - WATER TEMPERATURES. Maxi mum
(wat er years 1966-68, 1970, 1972-76), 28.0°C July 13, 14, 1972;
m ni mum (wat er years 1966-69, 1972-76), 5.0°C Dec. 10, 11, 1972

Station 11464400
DRY CREEK NEAR YCRKM LLE, CA

PER (D OF RECCRD. -- (ctober 1973 to current year.

GAGE -- Wiater-stage recorder and crest-stage gage. A titude of gage
is 500 ft (152 m), fromtopographic nap.

REMARKS. -- Records good except those for period of no gage-hei ght
record, which are fair. No regulation or diversion above
station.

EXTREMES FCR PER (D OF REQCRD. -- Maxi num di scharge, 15,400 ft¥s

(436 ni/s) Jan. 16, 1974, gage height, 13.50 ft (4.115 n); nmni mum
daily, no flow (August 5 through August 25, 1977).
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(CGont i nued)

Stati on 11464500
DRY CREEK NEAR OLOVERDALE, CA
WATER- D SCHARGE RECCRDS

PER (D OF RECCRD. -- (ctober 1941 to current year. Mnthly di scharge
only for sone periods, published in WsP 1315-B.

GAGE -- Water-stage recorder. Datumof gage is 304.04 ft (92.671 m
above nean sea | evel.

REMARKS. -- Records good. No regul ation or diversion above station.

AVERAGE DI SCHARE. -- 35 years, 162 ft¥s (4.588 ni/s), 117,400
acre-ft/yr (145 hni yr).

EXTREMES FOR PER (D OF REQCRD. -- Maxi numdi scharge, 18,100 ft¥s
(513 ni/s) Dec. 22, 1964, gage height, 18.09 ft (5.514 n); nni num
0.08 ft¥s (0.002 ni/s) August 18, 1977.

EXTREMES OQUTSIDE PER (D OF REQCRD. -- H ood in Decenber 1937 reached a
stage of about 18 ft (5.5 m), fromfl oodnarks.

WATER QUALI TY RECCRDS

PER D GF DALY RECCRD. --WATER TEMPERATURES:  May 1965 to
current year.

| NSTRUMENTATI N -- Tenperature recorder since May 1965.

EXTREMES FOR PER (D OF DALY RECCRD. --WATER TEMPERATURES: Maxi num
(water years 1966, 1968-76), 33.5 C Aug. 6, 7, 1966; m ni num (wat er
years 1967-76), 2.0°C Dec. 10, 1972.

Stati on 11464860
WARM SPRI NGS CREEK NEAR ASTI, CA

PER D OF RECCRD. -- (ctober 1973 to current year.
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(Cont i nued)

CGAGE -- Wiater-stage recorder. Atitude of gage is 625 ft (191 m),
from t opogr aphi ¢ nap.

RENMARKS. -- Records good. No regul ation or diversion above station.

EXTREMES FCR PER (D CF REQCRD, -- Maxi numdi scharge, 2,230 ft¥s
(63.2 ni/s) Jan. 16, 1974, gage height, 9.66 ft (2.944 nj;
mnimumdaily, no flow July 13 to Septenber 6, 1977.

Station 11465200
DRY CREEK NEAR (EYSERMI LLE, CA

WATER D SCHARGE RECCRDS

PER (D OF REQCRD. -- Cctober 1959 to current year.

GAE -- Water-stage recorder. Datumof gage is 158.40 ft (48.280 n)
above nean sea level. Prior to CGct. 1, 1964, at datum2.00 ft
(0.610 m) higher. Qct. 1, 1964, to Apr. 8, 1976, at datum1.00 ft

(0.305 m) higher.

RENMARKS. -- Records good except those for period of no gage-hei ght
record, which are fair. No regulation; small diversions above

station for orchard irrigation of about 1,200 acres (4.80 knf) in
sunmer .

AVERAGE DI SCHARGE. -- 17 years, 327 ft¥s (9.261 n¥s), 236,900 acre-ft/yr
(292 hni/ yr).

EXTREMES FCR PER (D CF REQCRD, -- Maxi numdi scharge, 32,400 ft¥s
(918 n¥s) Jan. 31, 1963, gage height, 18.50 ft (5.639 n) present
datum mninmumdaily, no flowat times including Qctober 1 to
Novenber 14, 1976 and June 22 to Septenber 30, 1977.

WATER QUALI TY RECCRDS

PER (D CF RECCRD. -- Wter years 1964 to current year.
CHEM CAL ANALYSES: Water years 1971 to current year.
WATER TEMPERATURES: Water years 1964 to current year.
SED MENT RECCRDS.  Wter years 1964 to current year.
TURBID TY: Witer years 1964 to current year.
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(Cont i nued)

PER D CF DALY RECCRD. —
WATER TEMPERATURES: March 1964 to current year.
SED MENT RECCRDS:  March 1964 to current year.

| NSTRUMENTATI N -- Tenperature recorder since Novenber 1964.

REMARKS. -- Wiere no maxi numor mninumis shown, tenperature is once-
dai |y readi ng.

EXTREMES FCR PER (D CF DAILY RECCRD. - - WATER TEMPERATURES:  Maxi num
(water years 1965-75), 26.5°C Aug. 11, 1971, Aug. 23, 1974; mni num
(wat er years 1965-66, 1968-76), 3.5°C Jan. 3, 1974.

SED MENT OONCENTRATI ONS: Maxi num dai |y nean, 15,000 ng/L (esti mat ed)
Dec. 22, 1964; mninmumdaily nean, no flow for nmany days in 1964,
1966, 1970-76.

SEDI MENT D SCHARGE:  Maxi numdai |y, 830,000 tons (753,000 tons),
estinmated, Dec. 22, 1964; mninumdaily, O tons (O tons) on nany
days in 1964, 1966, 1968-76).

Station 11467000
RUSSI AN R VER NEAR GUERNEVI LLE, CA
(National streamquality accounting network station)

WATER D SCHARGE RECCRDS

PER (D OF REGCRD. -- (ctober 1939 to current year. Mnthly di scharge
only for sone periods, published in WAP 1315-B. Prior to
Cct ober 1954, published as "at Querneville.”

GAE -- Witer-stage recorder. Atitude of gage is 20 ft (6.1 nm), from
topographic map. Prior to Cct. 1, 1954, nonrecording gage at bridge
5.3 m (8.5 kn) downstreamat datum@8.58 ft (2.615 n) lower. Cct. 1,
1954, to Cct. 23, 1974, at site 0.7 m (1.1 knm) downstreamat datum
2.75 ft (0.838 nm) lower. Supplenentary water-stage recorder 2.1 m
(3.4 km) downstream used during periods of |ow flow 1948-54.

REMARKS. -- Records good. Many diversions above station for irrigation
of about 29,000 acres (117 knf). How al so affected by diversion
into basin (see REMARKS for East Fork Russian R ver stations),
si nce Novenber 1958 by
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storage in Lake Mendocino (station 11461800) 77 m (124 knd)
upstreamand by di version at VWhl er punpi ng pl ant begi nning in
May 1959.

AVERAGE DI SCHARE. -- 37 years, 2,309 ft¥s (65.39 nis), 1,673,000
acre-ft/yr (2.06 kni/ yr).

EXTREMES FCR PER (D CF REQCRD. -- Maxi num di scharge, 93,400 ft¥s
(2,650 ni/s) Dec. 23, 1964, gage height, 49.6 ft (15.12 m) from
floodnarks, site and datumthen in use; naxi mrum gage hei ght,
49.7 ft (15.15 n) Dec. 23, 1955, fromfloodmarks, site and datum
then in use; mninumdaily discharge, 0.75 ft¥s (0.02 nis)

May 6, 1977.

VATER QUALI TY RECCRES

PER (D CF REQCRD. -- Water years 1951 to current year.

CHEM CAL ANALYSES. Vdter years 1951 to current year. Published as "at
Querneville" in 1961-65.

SPEQ FI C CONDUCTANCE Water years 1974 to current year.

WATER TEMPERATURES: Water years 1964 to current year.

SED MENT RECCRDS.  Water years 1966 to current year.

TURBIDTY: Water years 1967 to current year.

PER (D - DALY RECCRD. —
SPEA FI C CONDUCTANCE:  Cctober 1973 to current year.
WATER TEMPERATURES. January 1964 to current year.

SED MENT RECCRDS:  April to Septenber 1967, Cctober 1969 to current
year .

I NSTRUMENTATI O\ -- Speci fi ¢ conduct ance recorder since Qctober
1973, at site 0.7 m (1.1 km) downstream Tenperature
recorder since January 1964.

REMARKS. -- Wiere no naxi numor mnimumis shown, tenperature is once-
dai |y reading.

EXTREMES FCR PER (D OF DALY RECCRD. -- SPEQ FI C CONDUCTANCE:  Maxi num
400 mcronhos July 8, 9, 1974, mninmum 57 mcronhos Nov. 4, 1973.
WATER TEMPERATURES: Maxi num 29.5°C June 26, 1973; m ni num (wat er
years 1966- 71, 1975-76), 4.5°C Dec. 15, 1967, Jan. 12, 1968.
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(CGont i nued)

SEDI MENT CONCENTRATI ONS (wat er years 1970-76): Maxi numdaily nean,
2,350 my/ L Jan. 16, 1974; mnimumdaily rmean, 3 nmgy/L on several
days in 1972 and 1973. SED MENT D SCHARCE (water years 1970-76):
Maxi mumdai |y 316, 000 tons (287,000 tons) Jan. 16, 1974; m ni num
daily, 1,3 tons (1.2 tons) Sept. 23, 1972, Aug. 30, 1976.
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| NTRCDUCTI ON

The comments contained in this appendi X were received fol | owi ng public
distribution of the draft report on the Northern California Sreans
Investigation - Russian Rver Basin Study in Decenber 1980. However, not
all coments received are included in this appendi x. 1In general,
comments which did not specifically address the draft study report were
omtted. This included several itens of correspondence and sone
statenents made at the January 8, 1981 Final Public Meeting on the
study. These itens are included in the transcript of the neeting
(Northern California Streans Investigation - Russian R ver Basin Study
Record of Public Meeting; January 8, 1981) published separately by the
Corps of Engineers San Francisco District and rel eased i n August 1981.
Al comments received following distribution of the draft report, both
witten and verbal, were eval uated and consi dered during the preparation
of the Final Report on the Russian R ver Basin Study.

APPEND X FCRVAT

Each itemof correspondence is reproduced in full with nmajor comrents
and questions of fact indexed by reference nunber. Each item of
correspondence is foll owed by responses fromthe Corps of Engineers al so
i ndexed by reference nunber. Near the end of the appendi x are comrents
par aphrased fromstatenents nade at the final public neeting on the
study, and associ ated Corps responses. Were a comment resulted in
revision of the draft report, the revisionis noted and its location in
the final report identified.
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Letter | ssue Comment / Response

No. Date No. Comment er/ | ssue Page
FEDERAL ACGENA ES
1 3/ 6/ 81 US Departrent of the Interior-

Fish and Wldlife Service G7/G9
1-1 F shery | nprovenent G77G9
1-2 Tributary F sh Popul ations G7G9
1-3 Vet er Tenperat ure G7G9
1-4 R parian Vegetation G7G9
1-5 W11 ow County Dam and Basal t

Q ossi ng G7/G9
1-6 Recreation Survey G7G9
1-7 WI | ow County Damand Basal t

Q ossi ng G7G9
1-8 Bank Stabilization G8/G9
1-9 Corps Regul atory Authority G8 G9
1-10  Surmer Dam Managenent Plan C G8/ G10

STATE ACENO ES

2 2/ 2/ 81 Cal i forni a Departnent of
Transportation Gll/G11
2-1 Qavel Mning GllI/G11
3 12/ 19/ 80 Cal i fornia Departnent of
Conservation- D vision of Mnes
and Geol ogy G12/ G 12
3-1 Channel Degradation G12/G12
4 3/ 4/ 81 The Resources Agency of
California G13/G17
4-1 Boat i ng Hazards G13/G 17
4-2 Recreational Boating G13/G17
4-3 QG avel Mning G13/G 17
4-4 Inter-Basin Vter Al ocation G13/G 17
4-5 Water Diversion Rghts G 14/ G 17
4-6 Russian R ver Tributaries G 14/ G 17
4-7 Eel R ver D versions G 14/ G 18
4-8 Chi nook Sal non G 14/ G 18
4-9 Mendoci no GCounty Gavel Mning G 14/ G 18
4-10 Channel Stabilization G 14/ G 18
4-11  Summer S eel head G 14/ G 18
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No Date No. Gonnent er/ | ssue Page
4-12 Aneri can Shad G 14/ G 18
4-13 Russi an R ver Mi nstem
Fi shery Val ue G 14/ G 18
4-14 Heal dsburg Dam G 15/ G 18
4- 15 Summer St eel head G 15/ G 18
4- 16 Dy Greek Fishery G 15/ G 18
4- 17 Lake Mendoci no | nspection G 15/ G 18
4-18 Sentence Structure G 15/ G 18
4-19 Summer St eel head G 15/ G 18
4- 20 Summer St eel head G 15/ G 18
4- 21 Summer St eel head G15/G19
4-22 Fi shery Benefits G 15/ G 19
4-23 Sal moni d Tenper at ure Tol erance G15/G19
4-24 Summer St eel head G15/G19
4- 25 Mendoci no County Mning Permts G 15/ G 19
4- 26 Summer St eel head G 15/ G 19
4- 27 Aneri can Shad G 16/ G 19
4-28 Dy Oeek Fish Popul ations G 16/ G 19
4- 29 Heal dsburg Dam G 16/ G 19
4- 30 Sal moni d Nursery Habit at G16/G19
LOCAL AGENA ES
5 2/ 2/ 81 Gounty of Mendoci no G20/G21
5-1 Goyot e Dam Fi sh Mtigation G20/ G21
5-2 Bank Stabilization G20/G21
5-3 Qoti mum Sal noni d H ows G20/G21
5-4 Popul at i on G 20/ G 22
5-5 Sedi rent Movenent and G avel
M ni ng G 20/ G 22
6 1/8/81 Monte R o Recreation and Park
Dstrict G23/G23
6-1 Summer Dam | npact s G23/G23
7 1/ 30/ 81 Sonoma County Véter Agency G 24/ G 28
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7-1 Lake Mendoci no Speci fications G 24/ G 28
7-2 Rohnert Park G 24/ G 28
7-3 Sonorma County H ood Control G 24/ G 28
7-4 | nconsi st ency G 24/ G 28
7-5 Mai nt enance of Bank Stabilization
Measur es G 24/ G 28
7-6 Dy Oreek Sedimentation S udy G 25/ G 28
7-7 Sal noni d Popul ation Estinates G 25/ G 28
7-8 Sal noni d Habi tat Losses G 25/ G 29
7-9 Vacati on and Johnson Beach Fi sh
Ladder s G 25/ G 29
7-10  Sonona County Wter Supply
D ver si ons G 25/ G 29
7-11 VWrm Springs Dam | npacts G 26/ G 29
7-12  (oyote Dam Fl ow Rel ease Agreenent G 26/ G 29
7-13  Sal nonid Popul ation Estinmates G 26/ G 29
7-14  Sal noni d Popul ation Estimates G 26/ G 29
7-15 Salnoni d Popul ation Estimates G 26/ G 29
7-16  Heal dsburg Dam Fi sh Ladder G 26/ G 29
7-17  Heal dsburg Dam F sh Ladder G 26/ G 29
7-18  Heal dsburg Dam Fi sh Ladder G 26/ G 30
7-19  Heal dsburg Dam Fi sh Ladder G 26/ G 30
7-20  Summer Dam | npact s G 26/ G 30
7-21  \®hl er Dam G 26/ G 30
7-22 (oyote and Wrm Springs Dans
Rel eases G 26/ G 30
7-23  Sedinment Transport Mdeling G 27/ G 30
| NTERESTED PARTI ES
1/ 22/ 81 California Trout G31/G33
8-1 Juveni | e S eel head G31/G33
8-2 Fi sh Popul ation Inventories G31/G33
8-3 Sunmer Dans On Tributaries G31/G33
8-4 Geot hermal Fish I npacts G31/G33
8-5 Nati ve Fisheries G31/G33
8-6 Native Fisheries G31/G33
8-7 Fi sh Popul ation Estinates G31/G33
8-8 Ki ng Sal non G31/G33
8-9 St eel head Habi t at G32/G33
8-10 American Shad G32/G33
8-11 Unregistered Water D versions G32/G33
8-12 Eel Rver Dversions G32/G34
8-13 Steel head Fishery Val ue G32/G34
8-14 Fish Habitat Val ues G32/G34
8-15 Fi sh Habitat Inventories G32/G34

G5



I NDEX TO REVI EW COMENTS AND OCRPS RESPONSES

Letter | ssue Conmment / Response
No. Date No. Comment er/ | ssue Page
9 3/5/81 Pacific Gas and H ectric Conpany G 35/ G 36
9-1 Turbidity In The Russian R ver G 35/ G 36
9-2 Eel R ver D versions G 35/ G 36
9-3 Potter Valley Fisheries S udy G 35/ G 36
10 2/ 6/ 81 Russian R ver Sportsnen's d ub G37/G37
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11 2/ 7/ 81 Sonoma County Tormor r ow G 38/ G 38
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12 1/ 8/ 81 Final Public Meeting Atendees G 39/G 39
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_ COMMENT LETTER 1 .
United States Department of the Interior

H SH AND WLD LI FE SERM CE
Di vision of Ecol ogi cal Services
2800 Cottage Way, Room E- 2727
Sacramento, California 95825

March 6, 1981 1-2
District Engineer San Francisco

District, Corps of Engineers 211 Miin
Street San Francisco, California
94105

Dear Sir:

V¢ have reviewed the Northern California Streans |nvestigation,
Draft InterimReport, Russian Rver Basin Study. He offer the
following comrents pursuant to the authority, and in accordance
with the provisions, of the Fish and WIdlife Coordi nati on Act
(48 Stat. 401, as anended; 16 U S.C 661 et seq.).

1-3

The Intent of the interimreport 1s to fulfill a request by the
House Cormittee on Public Wrks to examine the subjects of water
quality, and environnental protection and enhancenent. S x 1-4
Issues in the Russian R ver Basin were specifically addressed,

as fol |l ows:

1. Gavel nining and sedi ment Influx. 2. Channel
inprovenents and stabilization. 3. Sunmer and
recreational type dans. 4. Sandbar cl osure of the nouth
of the river. 5. Land use and floodpl ai n nmanagenent. 6.
peration of existing structures on the river and
tributaries.

1-5

Qur primary concerns center on itens 1, 2, and 3 which invol ve
adverse inpacts on anadronous fishes. A though we stated nmany
of our concerns in a planning aid letter of May 6, 1980, we
bel i eve the significance of the issues justifies additional
conment .

Il. Problemidentification 1-6

Page 33, paragraph 2. The statenent is nade that recreation areas
in the study area have only | ocal draw ng power and that public
access to theriver is limted. For this reason, we believe it is
inportant to consider that inprovenment of the Russian R ver
fishery and fishing access mght provide 1-1 greater |ocal
econom ¢ benefits than general recreational activities such as
swi mm ng and canoei ng whi ch require sunmer dans. V& are not
certainif this type of Issue can, or should, be resolved at only
the local or State level. The anadronous fishes are a highly
inportant resource that contributes to the econony of several
States and thus may necessitate Federal invol verent.

1-7

COMENT LETTER 1

Page 33, paragraph 4. W& woul d encourage and support Installation of a
multiple outlet intake at Coyote Damif the project is enlarged. This
type of Intake would inprove the quality of water rel eases by
decreasing turbidity and by possibly providing nmore suitable
tenperatures for salnonids in the river bel ow

Page 37, paragraphs 2 and 3. The statenents here inply the inportance
of the headwater tributaries to juvenile sal noni d production. Exact
information is not available, but we suspect that many sumrer dans on
these headwat ers pose a serious threat to the fishery. Steps shoul d be
taken to provide better regulation of the snall summer danms on the
tributaries. The success of efforts to inprove the basin fishery
through mininumflow releases into the mainstemw || be severely
dimnished if the adverse inpacts caused by summer dans on the
tributaries continues.

Page 41, paragraph 6. The data collected on the water tenperature
di fferences above and bel ow the simer dans is not adequate to
indicate the cunul ative tenperature effects of the dans. Mre data is
needed to support any statenent suggesting that no | ong-term adverse
water quality inpacts occur due to the dans.

Formul ati on of Pl ans

Page 73, paragraph 3. W& do not agree with the statenent that... "renoval
of riparian vegetation and prevention of its establishnent is
insignificant." Any activity that disrupts riparian vegetation and results
inits absence over the long termis a significant inpact. The paucity of
riparian vegetation along the river is a factor that has | owered the

quality of habitat for the sal monid fishery.

Page 73, paragraph 6. The passage problens with WIIlow County water

di version damand the Basalt summer road crossi ng shoul d not be del et ed
fromfurther consideration, as stated. These problens may be of |esser
inportance at this tinme, but they neverthel ess are an i npedi nent to

i nproving the steel head fishery up to the base of Coyote Dam It is well
known that a substantial run of adult steel head reached the base of the dam
in years past. The opportunity to reestablish a good run of steel head to
the upper reaches of the East Fork should not be foreclosed by barriers
such as WIlow Gounty D version Dam This damand its associ ated probl ens
shoul d be studied further.

Page 74, paragraph 4. The recreational use survey, as stated, was based
on mninal background data. No real determnation has been nade of the
use attributed only to facilities created by the summer dams. Many of
the recreation types such as sunbathi ng, canping, fishing, picnicking,
hunting, horseback riding and hiking could occur wthout the danms. A
nore detail ed recreational study including a with- and wit hout - dam
eval uati on shoul d be perforned.

Page 88, paragraph 6. Plan C shoul d al so incorporate inprovenent of the
WI |l ow County D version Damby appropriate fish passage facilities. This
damconstitutes a barrier to fish passage. There are | nportant spawni ng
and rearing areas on the mai nstemRussi an, Wst Fork Russian and East Fork
Russi an above the dam The damin its present state nost |ikely has

adverse Inpacts on both adult and juvenile fish during mgration periods.
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COMENT LETTER 1

The Basalt summer road crossing should not be del eted fromfurther study
because the crossing is likely a barrier to sal nonids and surely one for
shad. This crossing will |npede establishnent of sal non and steel head

runs in connection with the Wrm Springs Project, slated for operation in
1982. Water flowregines will change at that tine and Dry Greek will no
| onger be dry throughout the sumer.

Study Concl usi on

Page 117, paragraph 2. V& support the Corps' proposal to study gravel
mning and sedi nent problens in the basin.

Page 117, paragraph 4. There have been several bank stabilization
projects at various |ocations on the Russian Rver, and there are ongoi ng
bank stabilization denonstration projects in other areas of the Sate. V¢
believe it 1s appropriate for the Corps to undertake a nore detail ed
study to assess bank erosion problens, alternative treatnents, neans to
Inmprove fish and wildlife habitat, and inpacts on fish and wildlife
caused by channelization in the basin. W woul d support any additional
studi es of bank stabilization and channel inprovenent in relation to fish
and wildlife habitat.

Page 118. paragraph 2. V& do not agree with the statenent that there is
no Federal interest or responsibility respecting sumrer dans. The
regul atory authority over installation of summer dans under section 10 of
the Rvers and Harbors Act of 1899, and Section 404 of Public Law 92-500,
shoul d be exerci sed as necessary by the Corps to insure that
environnental inpact issues are resolved. The efforts of the US Fish
and Wldlife Service and the National Marine Fisheries Service to i nprove
and protect the anadromous fishery shoul d conpl ement the Corps'

admi ni stration of these regul ations.

Page 119, paragraph 5. W woul d encourage the Sonona County Véter Agency
to consider an alternative flow rel ease schedul e to provi de opti mumfl ows
for the salnonid fishery in Dry Oeek during the early post-project
period (1982-1990) when unal |l ocated water is avail able. These

suppl enental interimflows woul d conpl ement the fishery inprovenent
efforts in Dry Oreek and generate val uabl e data on fishery production
relative to instreamfl ow

V% woul d support any of the studies listed in #1-6 to fill data gaps in
know edge of the basin.

Recommendat i ons

Page 122, paragraphs 1 and 2. V& agree with many of the recommendati ons
as stated, but do not believe that the issue of summer dams has been
adequat el y addressed. W agree that alternative C represents a reasonabl e
choi ce which may resol ve sonme of the adverse Inpacts on the fisheries.
This will depend on how well State and | ocal agencies can coordi nate
efforts to prepare a workabl e nanagenent plan. If this effort falls, then
the issue will remain a major problemto the basin fisheries.

It would be appropriate for the Corps to retain an Interest 1n the
regul ati on of summer dans in case State and | ocal Interests cannot reach
agr eenent .

\ al so believe, as stated earlier, that the Gorps shoul d undertake a nore
detail ed study on bank stabilization problens.
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GOMENT LETTER 1

V¢ hope these comments will be of assistance to you. P ease contact
Gary Taylor at (916) 484-4731 1f there are questions concerni ng
t hese coments.

Sincerely,

Sl 0. ot
6/ﬂ
Janmes J. MKevitt
Fi el d Supervi sor

cc: Drector, COFG Sacranento, CA
Reg. Myr., Region Ill, Yountville,
CA NWS, Tiburon, CA
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RESPONSE LETTER 1

OMMENT LETTER 1. U S. Departrent of the Interior - Fshand
Wldlife Service

I ssue : Fishery | nprovenent

It is noted in Sections IIl and IV of the draft and final reports
that inprovenent of the Russian R ver fishery could result in
significant benefits to the basin's econony. However, the
nmagni t ude of these benefits is difficult to estimate due to the
scarcity of data on the river's fish popul ations and their
recreational utilization.

The Corps of Engineers presently has no authority to
specifically undertake i nprovenent of the Russian R ver
anadronous fishery. However, this does not preclude
participation by other Federal agencies in such inprovenent,
or participation by the Corps shoul d special authority be
provided by Congress. The enphasis placed in the report on
local and State participation in this area is due to on-going
i nvol verrent by |l ocal and State water agencies in managi ng the
natural resources of the Russian R ver basin. Several of these
resources, such as flowreleases for instreamuse, and gravel
extraction, are related to the viability of the basin's
anadronous fi shery.

Issue: Tributary Fish Popul ations

The potential adverse inpacts on the Russian R ver anadronous
fishery of summer dans on the river's tributaries is noted in
Section I1.C 3.b. of the Final Report.

| ssue: Water Tenperature

The discussion of water quality as related to summer dans in
Section Il1.C 3. b. of the Final Report has been changed to
reflect the need for nore data. Staterments in Sections
I111.B.4. and IV. A 1. have al so been changed to indicate that
concl usi ons regarding the effect of summer dans on water
qual ity are based on existing data.

I ssue: R parian Vegetation

Section Il11.A 2. b. of the Final Report has been changed to
not e possi bl e adverse inpacts of renoval of riparian vegetation
on salnonid habitats in the river system

RESPONSE LETTER 1

1-5 Issue: WIllow County Dan and Basalt O ossing

1-6

1-7

The discussion in Section II1.A 2. b. of the WIIlow County water
di versi on damand the Basalt sunmmer road crossing has been
rewitten in the Final Report explaining why they were not
studied in nore detail. The summer dans on the | ower Russian

R ver were considered to represent greater fish passage probl ens
than the WIlow Gounty damand the Basalt crossing.

It is noted in the Final Report that these barriers have sone

adverse inpacts on the basin's fishery, particularly the Awrican
shad popul ation. These inpacts may becone nore significant once
Warm Springs Damis operational and if a sunmmer steel head

popul ation is established in the basin. There is no reason to
del ete these barriers fromfuture studies of the Russian R ver

fisheries, though at the present tine no funding is availabl e for
the Corps to conduct such additional studies.

| ssue: Recreation Survey

Wile a detailed anal ysis of recreation use at specific
facilities associated with the summer dans was not conducted, an
effort was made to assess recreation activity in areas directly
i npacted by the dans. Section Il11.A 2.c. has been changed in the
Final Report to indicate that certain recreational activities
woul d take place in the basin even without summer dans.
Additional detailed Corps recreational studies on the Russian
R ver are not possible at this tinme due to | ack of funding.
However this does not preclude future recreational studies of the
Russian R ver by other parties.

Issue: WIlow County Damand Basalt O ossing
See response to Comment No. 1-5.
I ssue: Bank Stabilization

Section V.B. of the Final Report has been changed to reflect the
need for, and public interest in, additional Corps studies of
bank stabilization along the Russian Rver. It is also noted
that such studies woul d require specific authorization and
fundi ng from Congress.

Issue: Corps Regul atory Authority

Section V.C of the Final Report has been changed to nmention the
Corps' continuing regulatory authority over summer dans on the
Russian R ver under Section 10 of the Rver and Harbor Act of
1899 and Section 404 of the dean Water Act. However, the

Congr essi onal resol ution authorizing the Russian R ver Basin
Study did not give the Corps specific responsibility for

mai ntai ning or inproving the Russian R ver fishery, nor for
nmanagi ng summer dans on the river.
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RESPONSE LETTER 1

I ssue: Summer Dam Managenent Plan C

Section I11.B.3.c. of the Final Report has been changed tc
note Fish and Wldlife Service support for Alternative C
The various summer dam managenent plans are presented for
consideration for inplenentation by |ocal governnents. The
Corps presently is not authorized to initiate or inplenent
any such plans. The Corps, however, does have conti nui nc
regulatory authority over installation and renoval of
sunmer dans on the Russian R ver under Section 10 of the
R ver and Harbor Act of 1899 and Section 404 of the d ear
Water Act. A recommendation for additional Corps studie:
of bank stabilization along the Russian is included in
Section V.B. of the Final Report (see Response to Comrent
No. 1-8).
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QOMENT LETTER 2

HATE OF AMS WAIS? MIENCY UMD G. SROWN S8, Guvermar
DEPARTMENT OF TRANSPORTATION
136 M STt

SACRAMINID, CALNDRNIA P14
{916) 445-8400

February 2, 1981

Paul Bazilw ch, Jr.

Col onel, CE

D strict Engi neer

U S Corps of Engineers 211
Mai n Street

San Franci sco, CA 94105

Dear Sir:

Inreply to your letter of Decenber 5, 1980
requesting comments on your Draft Interi mReport
on the Russian Rver Basin Study, Caltrans has
the follow ng comment:

2-1 The gravel nining operations in the Russian

R ver have, in some instances, |owered the
riverbed to a point where the structural
integrity of sonme State highway bridges is
being affected. Caltrans urges that an
aggr egat e resour ces nanagenent plan be
adopted to assure adequate regul ations that
will preclude danmage to properties in
riverbed environs due to aggregate mning.

Sincerely,

KASSEL
Chief, Office of Planning and Design

2-1

RESPONSE LETTER 2

COMMENT LETTER 2. Califomia Department of Transportation

I ssue: Gavel Mning

A di scussion of gravel depletion near several State hi ghway
bridges crossing the Russian Rver and its tributaries has
been added to Section I1.C 1.b. of the Final Report. Included
are cases of streanbed degradation near the H ghway 101 bridge
across the Russian R ver south of Hopland and the H ghway 20
bridge across Cold Oreek just above Lake Mendoci no.

Sonoma County has proposed an Aggregat e Resources Managenent
Plan aimed at assuring future aggregate resources for the
county while mnimzing environmental inpacts and | and use
conflicts. In addition both Sonona and Mendoci no counties
have operated "use" permt systens for gravel mning for nany
years. These systens were expanded in the 1970's to incl ude
environmental inpacts as dictated by the California
Environmental Quality Act and California Surface Mning and
Recl amati on Act.

These and other permt prograns regul ating gravel extraction
inthe Russian Rver basin (including Arny Corps of Engi neers,
Sate Departnent of Fish and Gane, North Coast Regi onal Wéter
Quality Control Board, and State Dvision of Védter Rghts) are
di scussed in detail in Appendix Ato the Final Report. This
appendi x i s essentially unchanged fromthe Draft Report.



State of California COMMENT LETTER 3 The Resources Agency RESPONSE LETTER 3

Memorandum

To : US ArmyE_ngineerDistict,SanFrancisco Date:  December 19, 1980 COMMENT LETTER 3. Galifornia Departnent of

Corps of Engineers San Francisco Qonservation - Dvision of Mnes and Geol ogy

Telephone: ATSS ( )
( ) 3-1 Issue: Channel Degradation
) See response to Comment No. 1-8 regarding additional studies

From : Department of Conservation of bank stabilization along the Russian R ver.

Division of Mines and Geology — A speci al study of sedinent novenent and erosion in the Dy

San Frandisco 94111 O eek basin was initiated by the Corps in late 1980. The
Subject  Russian River Basin Study Draft Interim Report December 1980 study will include effects of Vrn Springs Dan on the

aggregat e resources of the creek. The study is nentioned in

. . ) Sections I1.C1.c. and V.A of both the Draft and Fi nal
31 The C_DMG has reviewed the subject document and wishes to make the reports. The Final report was changed to note Congressi onal
following comments: authori zation of the special study which occurred subsequent

to publication of the Draft Report.
1) Stream channel degredation downstream from dams, channel im- P P

provements and other manmade structures should be addressed. These
structures increase the velocity and erosive energy of the stream.

2) With respect to the continuing study of gravel mining-related stream
channel erosion, CDMG Special Report 134, "Erosion Along Dry Creek,
Sonoma County, California" (Cleveland and Kelley, 1977) might be helpful.

If the CDMG may provide further assistance, please call Charles Armstrong

at (415) 557-1420.
CluhF Aoy

CHARLES F. ARMSTRONG
Engineering Geologlst 976
San Francisce District

[A%3)

APPROVED:

CFAA/c)z
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4-2

THERESOURCESAGENCY OF CALIFORNIA

SACRAMENTO.CALIFORNIA
WOR 4 - -1

Col onel Paul Bazilwi ch, Dstrict Engineer
San Francisco Dstrict

U S Any Corps of Engineers

211 Main Street

San Franci sco, CA 94105

Dear (ol onel Bazil wi ch:

The State of California has reviewed your "Northern California
Streans Investigation, Draft InterimReport, Russian R ver Basin

Sudy”, transmtted by Notice of Intent (SCH 81011408) and submtted
to the Ofice of P anning and Research (State O earinghouse) in the
Governor's (Ofice. This reviewfulfills the requirements under Part

Il of the U S Cfice of Managenent and Budget G rcular A-95 and
the National Environnental Policy Act of 19609.

The State's review has been coordi nated with the Departnents of
Conservation, Fish and Gane, Boating and Vaterways, Parks and
Recreation, Water Resources, and Transportation; the State Wter
Resources Control Board, and the California Coastal Zone

Conser vat i on Conmi ssi on.

RECREATI CN

Section I1.C 2., Channel |nprovenents and Stabilization (page 27)

It is recoomended the final draft of the Russian R ver Basin Study
propose for future studies or action the removal of those stabili-

zation works creating a hazard to boaters as noted on page 29.

Section I11.A2.c., Recreational Analysis, 1) Benefits of Snall Dans

(page 74)

It is recomended the final report explore further the positive and

negative inpacts the summer dans have on "downstreamfloat-trip
boating". In sone cases portage signs and safe and conveni ent
portage trails nay be needed at these sites, particularly at the
permanent W1l ow County Vter D version Dam

Bun Froncipow Buy Canimivilao. sl
Dovatupmsnn

Sintn Watwn Brmsincen Conmal Suad
Wingeumios Rl D Bbsr Cuiiul Bosly
Erpnoger Rummstcns Camnoavadi fed
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COMENT LETTER 4

Col onel Paul Bazilwich, Dstrict Engi neer
Page 2

In addition to sunmarizi ng canoei ng recreati on on pages 21, 22 and
74, perhaps this subject could be further addressed by covering
ot her boating issues affecting the basin which include: future
use and denands, access opportunities and probl ens, and sanitation
needs.

R VER NANAGEMENT
G avel Mning and Sedi nent |nflux

V¢ agree that further study is necessary to determine the effects
of sedi nent novenent, erosion, gravel mning and channel stabili-
zation on the Russian Rver. However, the effects of gravel mning
on the ground water recharge al so shoul d be consi der ed.

A report prepared by the Sonoma County Pl anning Departnent in
February 1980, "Draft EIR Aggregate Resources Managenent Study",
is referred to on page 26 and should be included in the Biblio-
gr aphy.

Channel | nprovenents and Stabilization, and Sunmer and Recrea-
tional Type Dans

V¢ agree with the concl usion that the channel inprovenents and
stabilization probl ens and the nanagenent of summer and recrea-
tional dans should be the responsibility of the | ocal agencies.

Land Use Rel ated to Fl oodpl ai n Managenent

Based on the infornmation contained in the report, we agree that
the responsibility of providing the data on fl oodpl ai n usage and
other land applications in the Russian R ver Basin has been
satisfied.

(peration of Existing Structures on the Russian and Tributaries

VW reconmend that the Corps remain an active participant in the
resolution of the water allocation problens in the Eel and
Russian Rvers. Wth the Veorm Springs Dam schedul ed t o be opera-
tional by 1983, the Corps should take an interest in the conjunc-
tive operation of Lake Mendoci no and Lake Sonoma. Such operation
may be necessary to reduce the deficiencies expected to occur
beyond the year 2000 as described in the "Water Action Plan for
the Russian R ver Service Area" by our Departnent.
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CGOMENT LETTER 1

Gol onel  Paul
Page 3

Bazilwich, Dstrict Engineer

Wse of Study Data and Future Data Requirenents

He agree with the conclusion that nore data are needed to resol ve
the resources problens in the Russian Rver Basin and that a coor-
dinated data-gathering effort by local, Sate and Federal agencies
woul d reduce the deficiency.

WATER R GHTS

The report should note that the State Water Resources Control
Board al so exercises a role in the regul ations of the diversion
and use of water in the Russian R ver and Lakes Mendoci no and
Sonona. Any diversion or use of water that does not conformto the
terns and conditions of existing permts or |icense, or which
constitutes a new diversion or use of water, is subject to the
Board' s revi ew and approval .

WLDLI FE

V¢ find that the report is a good summary of presently avail abl e
Information on the resources, problens, and sone possible sol utions
to the problens of the mai nstemRussian Rver and Dry O eek.

As a basin study, however, the report is deficient in that super-
ficial treatnent is given to the resources and probl ens of the
hundreds of mles of tributary streans; streans which are the source
of the resource value in the mainstem As a regional planning
docunent, the report is of value as a conpilation of various general
data on resources and problens, but its potential use will be
restricted to general planning due to the lack of hard data on
speci fic probl ens and specific solution options for those probl ens.

The report concludes that further study is needed on the topics of
gravel mning, channel stabilization, and inmpacts on fish of sumer
recreational dans which is beyond the scope of the basin study
authorization. W agree that all three of these topics deserve
further field study. Specific comments on the report follow

Page 11, Environnental Setting

This section should contain a statenent to the effect that water
originating in the Eel R ver and entering Lake Mendocino via the
Pacific Gas and Hectric Gonpany' s transbasi n di version contains a
heavy suspended sedi nent |oad. Throughout much of the w nter and
spring this sedinment: discolors the stored water and depresses the
bi ol ogi cal productivity of Lake Mendoci no; and upon rel ease of

4-8
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COMMENT LETTER 4
Col onel  Paul
Page 4

thin water into the Russian Rver nmaintains a condition of high
turbidity which depresses the sal non and steel head fi shery.

Bazilwi ch, D strict Engi neer

Page 16, paragraph A

Chinook salnon are native to the Russian R ver.
Page 23, G avel M ning

Al though the gravel mning associated probl ens on the Russian
R ver may be the nost severe in Sonoma CGounty, there are serious
probl ens on the mai nstem and Forsythe Greek in Mendoci no Gounty.

Page 27, Channel |nprovenents

This section needs to include a discussion of the various channel
stabilization devices which have been used on the Russian R ver
and the successes and/or failures associated with each device.

Page 3A Fisheries Resource

Summer st eel head have been introduced into the Russian R ver duo
to the significant difference between the life cycles of winter
and summer steel head, the summer steel head race shoul d be dis-
cussed separately. As various inpacts on fish popul ations are
devel oped later in the report, each should be evaluated for its
I npact on summer steel head as well as wi nter steel head, coho and
chi nook sal non and Anerican shad.

Page 37, paragraph 3

Anverican shad currently ascend the river only as far as the
Heal dsburg Dan; prior to the construction of the dam the shad
were able to reach the Wkiah area in sone years.

Page 39, paragraph 4

A though the tributary streans provide many nore niles of habitat
than does the nainstem the value of the nmainstemto the produc-
tion of anadronous fishes cannot be understated. The nai nstem

provides the mgration route, sone spawning area (of particul ar
value in dry years when the fish may not be able to ascend the
tributary streans), and nursery area for sal non and steel head. The
mai nstemal so provides virtually all the spawning area for the
Areri can shad.
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GOMWENT LETTER 4

Col onel Paul
Page 5

Bazi |l wi ch, D strict Engi neer

Page 42, paragraph 2

Wnter passage probl ens exist at the Heal dsburg Damdue to the
degradati on of the streanbed bel ow the damis foundation. At |ow
flow, passage may be prevented al together; at higher flows passage
may only be delayed as the fish attenpt to Junp the barrier. Sum
ner steel head introduced into the Russian Rver in the spring of
1980 rmay al so be affected by the sumrer dans. In contrast to the
winter steel head, these fish are expected to enter the river
between April and early July, hold over through the sunmer in
deep, cool pools of the upper river, then spawn in the winter. The
lack of fishways at Heal dsburg and Del R o Wods nmay stop the
upstreammgration of these fish and prevent their establishnent.

Page 45, paragraph 4; and page 47, paragraph 7

The Heal dsburg summer damnay al so affect the Immgration of sum
ner st eel head.

Page 54, paragraphs 3 and 5

The devel opnent of a sal non/ steel head fishery in Dy O eek bel ow Wrm
Springs Damis questionable at this tinme. Streamconditions wll be
enhanced and fish will probably be abundant; however, opposition has
been expressed to the opening of D'y reek to fi shing.

Page 55, Problens and Qoportunities

Once a year, during periods of |ow flow, the discharge from Lake
Mendocino is totally cut off for several hours to pernit an
inspection of the outlet tunnel and valve. The Inpact of this flow
interruption has never been eval uated but nay have a significant
detrinmental inpact on fish populations in the east branch and
upper nai nstem Russian R ver. An assessnent of the inpacts of this
flow cutoff shoul d be nade.

Page 60, paragraph 5

The second sent ence shoul d be changed to "Qoti mum nursery resting
habitat was found..." The fourth sentence shoul d be changed to
"This streanfl ow appears..."

Page 72, Fisheries Resources Effects

I nclude a discussion of the effects on summer st eel head.
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QOMENT LETTER 4

(ol onel Paul Bazilw ch, Dstrict Engi neer

Page 6
Page 76, Fishery Benefits

The Introduction or Summer steel head may greatly increase the
fishery recreational use of the Russian R ver.

Page 83, ASSESSMENT AND EVALUATI CN CF DETA LED PLANS

Throughout this section the pressure of summer steelhead in the
Russian R ver shoul d be considered in the eval uation of the alter-
native plans for handling the summrer dans. It should al so bc
pointed out that recently Salnon Unhlimted, the Mendoci no County
Board of Supervisors, and others have expressed concern over the
lack or, and need for, a fishery at Heal dsburg.

Page 86, paragraph A

How were the percent increases to the sal non/steel head and shad
fisheries derived? Even if the benefit to the sal non/steel head
fishery is only 1 percent, the benefit to the fish populations is
very likely to be considerably greater as a result of reducing the
del ays in passage caused by Heal dsburg Dam

Page 100, paragraph 2

The comment that 60°F is the upper tol erance | evel for sal nonid
fishes is incorrect. Paul Kubicek, Pacific Gas and Hectric

Page 114, ENVI RONVENTAL ASSESSMENT

Agai n, summer steel head shoul d be i ncl uded.
Appendi x A, GRAVEL M N NG

Thi s section discusses the permt processes of Sonoma County, the
Departnent of Fish and Gane, the Regional Water Quality Control
Board, and the Corps. of Engineers. The gravel nining permt
process of Mendoci no County shoul d al so be di scussed.

Page B-1, Steel head

Summer st eel head were introduced to the Russian Rver in 1980; a
second plant will be nade in the spring of 1981. The summer
differ fromthe winter steelhead in that they will mgrate
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GOMENT LETTER 1

Col onel Paul Bazilwich, District Engineer
Page 7

into the river during April through early July to hold over in
deep, cool pool s through the summer nonths. The spawni ng or both
races will occur inthe late winter and early spring.

Page B-3, paragraph 5

At one tine shad were able to nigrate up the Russian Rver as far
as ki ah.

Page G 11

Change the reference to "Philip Baker, Warden" to "Philip Baker,
Associ ate Fishery Biologist".

Appendi x F, page 67, paragraph 6

This statement on the lack of silver salmon and steel head in Dy
O eek shoul d Include supporting naterial on the year of the sur-
vey, drought conditions existing or recently experienced, and the
extent of the observation efforts. These data are essential to
the interpretation of the report.

Page 83, Heal dsburg Dam

It shoul d be added that even under the best conditions the passage
of salnonid fishes may be del ayed for sonme tine due to the
difficulty of Junping the damsill. It should al so be poi nted out
that at the tine of construction the sill of the Heal dsburg Dam
was at grade; in the years since, the streanbed bel ow the dam has
degraded by up to 18 feet, it may still be degradi ng causing the
passage probl ens to becone worse.

Appendi x F, page 93, Nursery Habitat

This section is very msleading. It is stated and shown graphi -
cally that nursery habitat peaks at 20 cfs. Then, alnmost as an
afterthought, adds that the 20 cfs habitat peaking applies only to
resting areas and that total nursery habitat woul d probably be

i ncreased by increasing the fl ow above the present |evel due to
reduced t enper at ures.

Department of F sh and Gane personnel are avail abl e to di scuss our
concerns in nore detail. To arrange a neeting, the project sponsor
or applicant should contact M. Bill Cox, Fishery Biologist,

QOMWENT LETTER 1

Col onel Paul Bazilwi ch, Dstrict Engineer
Page 8

8699 MI| Station Road, Sebastopol, California 95472, tel ephone
(707) 823-1001; or M. \Vendy Jones, Fishery Biologist, 540
Zinfandel Street, Wkiah, California 95482, tel ephone (707) 468-1104.

Thank you for the opportunity to review and conment.

Sincerely,

é}z.,u Y, Y7 -

Janmes W Burns
Assi stant Secretary
for Resources

cc: Director of Managenent Systens
State d eari nghouse
G fice of Planning and Research
1400 Tenth Street Sacranento,
CA 95814
SCH 81011408
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RESPONSE LETTER 1

CGOMMENT LETTER 4. The Resources Agency of Galifornia

| ssue: Boating Hazards

The mai ntenance of Corps bank stabilization works al ong the
Russian Rver is a |ocal responsibility under agreenents
reached w th Sonoma and Mendoci no counties prior to
construction of these facilities. However, this does not
precl ude assessnment of this problemin any future studies of
recreation or bank works along the Russian Rver. In this
regard, Section V.B. of the Final Report has been changed to
reflect the need for, and public interest in, additional Corps
studi es of bank stabilization along the Russian (see Response
to Comrent Ho. 1-8).

| ssue: Recreational Boating

Addi tional Corps studies of boating or other recreational
activities on the Russian Rver are not possible at this time
due to lack of funding. However this does not preclude future
recreational studies of the Russian by other parties.

I ssue: Gravel Mning

A speci al study of sedi ment novenent and erosion in the Dy
Qeek basin was initiated by the GCorps in late 1980. Sedi nent
novenent, erosion, gravel mning, groundwater recharge and
channel stabilization were some of the issues raised by basin
residents at a public workshop held on the study in early 1981.
This study is attenpting to address these concerns usi ng
currently available data on the basin and its | and and wat er
resources (see Response to Comment No. 3-1).

Section V.B. of the Final Report has been changed to reflect
the need for, and public interest in, additional Corps studies
of bank stabilization structures along the Russian R ver (see
Response to Comment No. 1-8). The bibliography in the Final
Report has been changed to include Sonoma County's February
1980 "Draft EIR Aggregate Resources Managenent Study."

4-4
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RESPONSE LETTER 4

Issue: Inter-Basin Water Allocation

The Corps of Engineers is an active participant in the Eel -
Russi an R ver Gommi ssion which is studying water allocation
between the Eel and Russian R ver basins. The Commi ssion was
prinarily established to address this issue because of the pending
Rel i censing of the Potter Valley powerhouse by the Federal Energy
Regul at ory Commi ssion. (peration of the powerhouse depends on
diversions fromthe Eel Rver to the Russian R ver basin.

The Gorps is actively involved in the operation of Lake Mendoci no
as it will be in the operation of Lake Sonoma once the project is
conpl ete. However, this invol vement extends only to preserving the
projects' flood control and recreation capabilities. The operation
of these reservoirs for water supply purposes is strictly the
responsi bility of |ocal governnents by virtue of their sharing in
the construction costs of the projects.

A joint use study of Lakes Sonoma, Mendocino and Pillsbury is
bei ng conducted by the California Department of Véter Resources,
Central District. Asimlar study of Lakes Sonoma and Mendoci no
was done by the Sonoma County Véter Agency. The state study is
exam ning opportunities for optimzing operation of the three
reservoirs to neet projected year 2000 water dermands in both the
Russian and Eel R ver basins. This study was not nmentioned inthe
Draft Report but is mentioned in Section Il1.C 6.a. of the Final
Report.

| ssue: Water D version R ghts

Section I1.C6.a of the Final Report has been changed to incl ude
di scussion of the role of the State Water Resources Control
Board in regulating water use in the Russian R ver basin.

Issue: Russian Rver Tributaries

The inportance of Russian R ver tributary streans as fish habitat
is recognized in Section 11.C3. and Il11.B.6. of the Final Report.
The State of California expressed concern early in the study that
summer danms on the river may inhibit mgration of fish to and from
spawni ng and nursery habitats in these tributaries. |n keeping
with these concerns and study funding limtations, investigation
of fishery resources during the basin study was linted to the
Russian R ver mainstemand Dry O eek.

Section V.G of the Draft and Final reports discusses the use of
dat a devel oped during the study. It is also noted in this section
that anal ysis of specific basin resource probl ens. These
deficiencies are identified and ways in which they can be
elimnated are briefly discussed.
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RESPONSE LETTER 1

I ssue: Eel R ver D versions

A discussion of this subject is included in Section I11.C 1.
of the Final Report. A simlar discussion was included in the
Draft Report.

I ssue: Chi nook Sal non

The statenent in Section II.B. 1.f. of the Draft Report that
chi nook sal non were introduced to the Russian R ver has
been stricken fromthe Final Report.

| ssue: Mendoci no County Gravel M ni ng

A di scussion of streanbank and channel erosion problemin the
Mendoci no County portion of the Russian R ver basin has been
added to Section Il1.C 1. b. of the Final Report.

I ssue: Channel Stabilization

The di scussion of channel stabilization Matures in this
Section (11.C 2.) is deened adequate. This section of the
Final Report has not been changed fromthe Draft version.

| ssue: Sunmer $teel head

D scussion of the summer steel head strain recently planted in
the Russian R ver has been added to Sections II, IIl, IV and
Appendi x B of the Final Report. The inpacts on this strain of
the various sumer dam nmanagenent neasures presented in the
Final Report are evaluated qualitatively in Sections Ill and
IV. Quantitative assessnent of inpacts on this strain was not
present ed because a vi abl e popul ati on has not yet becone
establ i shed in the basin.

| ssue: Anerican Shad

A statenent to this effect has been added to Section
I1.C.3.b. of the Final Report.

I ssue: Russian R ver Mi nstem Fi shery Val ue

Section 11.C 3. of the Draft Report discussed the val ue of
the Russian Rver nainstemas a nigration route and spawni ng
and nursery habitat for anadronous fish. This discussion has
been retained in the Final Report.

4-14

4-15

4-16

4-17

4-18

4-19

4-20

RESPONSE LETTER 4
| ssue: Heal dsburg Dam

The fish passage probl ens at Heal dsburg Damare di scussed in
Section I1.C3.b. of the Draft and Final reports. A discussion
of the summer steel head i ntroduced to the Russian R ver has
been added to this section of the Final Report.

| ssue: Summer $teel head

Mention of the potential impact of the damon sunmer steel head
mgration has been added to Section Il.C 3. of the Final
Report.

Issue: Dry Oeek Fishery

Section Il1.C 6.a. of the Final Report has been changed to
incorporate a discussion of possible devel opnent of a

sal non/ st eel head fishery in Dry Greek fol |l owi ng conpl eti on of
Harm Springs Dam Al so added is a discussion of the issue of
public access to Dry Oeek for fishing and other activities.

| ssue: Lake Mendoci no | nspection

The Corps annually notifies the California Departnment of Fish
and Gane and the Sonoma County Hater Agency of the date of the
Coyot e Damoutl et works inspection. Such coordinati on has been
conducted each year since the dam becane operational in 19S9.
Representatives of the Departnent of Fish and Gane have been
present during several of these inspections to observe changes
in the streanbed of the east branch and upper nainstemat the
Russian R ver. However, no formal report has been produced on
the inpact of the annual inspection on fish populations in the
Russian R ver.

I ssue: Sentence Structure

These changes have been made in Section Il1.C 6.b. of the
Fi nal Report.

| ssue: Surmmer St eel head

Thi s discussion has been added to Section Il1.A 2. b. of the
Fi nal Report.

I ssue: Summer $Steel head

A statement to this effect has been added to Section
Il.A2.c. of the Final Report.
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RESPONSE LETTER 4

| ssue: Sunmer $teel head

Section Il11.B. of the Final Report has been anended to
include qualitative assessnent of inpacts of the various
summer dam nanagerent neasures di scussed therein on sunmer
steel head in the Russian Rver. This section in the Final
Report al so mentions the support expressed by Sal non
Wnlimted and the Mendoci no County Board of Supervisors for
provi sion of fish passage facilities at Heal dsburg Dam

I ssue: Fishery Benefits

The predicted increases in anadronous fish popul ations in the
Russian R ver basin due to addition of fish passage structures
at Heal dsburg and Del R o Wods dans were based on infornation
contained in the literature and opi nions of fisheries
specialists famliar with the Russian R ver. Because of the
subj ective nature of this analysis it was assuned that

i ncreases in anadronous fish popul ati ons woul d cause
corresponding (in terns of magnitude) increases in fishing
success in the basin.

| ssue: Sal moni d Tenper at ure Tol er ance

Section I11.C 2. and the Bibliography of the Final Report have
been changed to include the reference by Kubi cek and Price (1976).

| ssue: Surmmer Steel head

See response to Comment No. 4-11.

| ssue: Mendocino County Mning Permts

Appendi x A to the Final Report has been changed to incorporate
mention of Mendoci no County's gravel nmining pernit systemand
the "Surface Mning and Recl anati on O di nance" adopted by the
county in 1979.

| ssue: Sumrer Steel head

This informati on on summer steel head in the Russian R ver has
been added to Appendix B to the Final Report.

| ssue: Anerican Shad

A statenment to this effect has been added to Appendix B to
the Final Report.

RESPONSE LETTER 4

4-28 Issue: Dry Oreek Fish Popul ations

Information on the period and extent of the anadromous fish
nursery habitat observations conducted is presented in
Sections |11 and | V.B. of Appendix F. Data on hydrol ogic
conditions in Dry Oreek during these observations is
presented i n these sane sections as well as Section V. A of
Appendi x F.

4-29 | ssue: Heal dsburg Dm

This information on Heal dsburg Damhas been added to Section
|.E of the Final Report.

4-30 I ssue: Sal noni d Nursery Habitat

The rel ationshi p between opti numflows for sal nonid nursery
habitat in terns of resting space, and opti mumflows for
nursery habitat in terns of water tenperature, is discussed
innore detail in Section I11.C 2.d. of the Final Report.
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COMENT LETTER 5

TELEPHONE:
(707) 468-4221

COUNTY OF MENDOCINOBOARD
OF SUPERVISORS COURTHOUSE
UKIAH. CALIFORNIA 96482

February 2, 1981

Col onel Paul Bazilwich, Jr.

U S Any Corps of Engineers
San Francisco D strict

211 Main Street

San Francisco, CA 94105

Re: Russian R ver Basin Study Draft Report

Dear Col onel Bazil wi ch:

The Mendoci no County Board of Supervisors, along with its staff and
consul tant, have revi ewed the Decenber draft report of the Russian
R ver Basin Study. W would like the foll owing comments to be
addressed in the final report you are preparing.

1. Coyote Dam Efects and Mtigation

The inpacts of the construction of Coyote Damon the anadronous fish
| osses of the East Fork of the Russian R ver are inadequately

di scussed. Those local residents famliar with the pre-project
conditions believe that nore than 35 mles of salnonid habitat were
lost. No permanent neasures have yet been taken by the Corps for
mtigating this | oss, despite the nandate of Section 95 of PL 93-252
of March 1974.

The County does not believe the Warm Springs fish hatchery on Dry
Oeek is going to fully mtigate the fishery loss to the Uper
Russi an R ver basin. Possible solutions which the Corps shoul d
seriously evaluate are an egg-taking station and rearing ponds bel ow
Coyote Dam It is the Corps' responsibility, with assistance from
the Calif. Dept. of Fish and Gane, to devel op and i npl enent adequat e
fishery conpensation for Coyote Dam

2. Bank Stabilization

I nprovenent in stabilizing erodi ng banks al ong the Wper Russian R ver

bel ow Coyote Damis a maj or county concern. The original bank

stabilization structures constructed by the Corps were built in 1958-

1972 and are now quite old. The County does not believe that total

responsi bility for bank protection should lie with the County (p. 28).

The Corps shoul d continue to provide technical and financial

assi stance as part of the mtigation for the effects of Coyote Dam
THE DOARD OF SUPERVIIORE
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COMENT LETTER 5

Col onel Paul Bazilwich, Jr.

US Any Corps of Engineers, San Francisco Dstrict
February 2, 1981

Page Two

3. ptimum F ow Rel eases for Fisheries

It is not clear how the "optimum sal noni d spawni ng fl ows" of Table
13 were calculated (p. 109) for the nmai nstemof the Russian R ver.

53 What is the basis for the 200 cfs optimumflow for the Russian R ver

at Hopland? Contrary to the statenent on page 108, these "opti mum
spawning flows" are greater than the SOW and CDFG agreenent for
m ni num r el eases.

4. County Popul ation

The popul ation figures in Table 1 are out-of -date and avail abl e data
was not incorporated. The 1975 estimated popul ati on (DOF. E150) was

54 57,417. The 1980 prelimnary Census for Mendocino County is 66, 751

while the General Plan Draft estimated the 1960 popul ation to be
69, 493 based on housing unit data. The P anni ng Departnent estinates
31,031 people in the Russian Rver Basin portion in 1980.

5. Sedinent Influx and Gravel M ning

The study did not adequately address sedinent influx and transport or
gravel mning in the flood plain, as the 1972 U S. House of
Representatives resolution directed. The study's results pertain
prinarily to Sonoma County with little useful infornation for
Mendoci no County. Wile the Corps did offer the County the use of its
HEG 6 conputer nodel, the statenents in the text (p. 27 and 117) do
not accurately describe the situation.

The County was given only two weeks to respond to the Corps' offer.
Wi le staff was trying to find out what the conputer nodel could do

55 for us, the deadline expired and the County was told the offer no

| onger held. A nore cooperative approach to hel ping the County inits
informati on needs woul d have been desirable. Assistance other than a
conputer nodel requiring |arge quantities of unavail abl e data shoul d
have been offered. The County has instead contracted with the Calif.
Dept. of Water Resources for an Uoper Russian R ver Gavel and
Erosion Study to provide us with the data we need.

Encl osed is an up-to-date map of the gravel operations in the Upper
Russian R ver drai nage, based on County permt records for 1973-80.
Pl ease correct your maps (Plates 3 and 4). The Pl anni ng Depart nent
woul d like to have the gravel mining and sedi nent Influx data
gathered by the Corps, as offered on page 120.

6. Land Wse and Flood Plain Mps

The Pl anning Departnent would also like to obtain the | and use data
devel oped in the study: the original |and use quads fromwhich Tabl es
14-24 were reproduced; and statistical tables and printouts for each
sub-basi n and quadrangl e i n Mendoci no County.

Thank you for this opportunity to comment on your draft report.

Sidcerely,
Nt EAES

James Eddie
Chatfrman

JEf55/aa  Enclosure
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RESPONSE LETTER 5

GOMENT LETTER 5. Gountv_of Mendoci no

| ssue: Coyote DamFish Mtigation

Both the Draft and Final reports nmention, in Sections Il.C 3.a. and
I11.C6.a., that approxinmately 35 mles of anadromous sal moni d spawni ng
and nursery habitat were elimnated by the construction of Coyote Dam
and Lake Mendoci no. However, the exact nagnitude of the inpacts of the
project on the Russian R ver fisheries is not known.

The Corps of Engineers is authorized to conpensate for damage to these
fisheries attributable to the damand reservoir by Section 95 of Public
Law 93-251 dated March 7, 1974 (Water Resources Devel oprnent Act of
1974). The Corps has indicated it will respond to this authority once
the California Department of Fish and Came and/or the U S Fish and
Wildlife Service provide information on the extent of fish |osses
attributable to the damproject, and possible mtigative neasures. The
Fish and WIdlife Service provided some input on this topic in January
1982. This input is presently being eval uated by the Corps.

I ssue: Bank Stabilization

The 1936 F ood Control Act mandated that mai ntenance of Corps of

Engi neers bank stabilization measures be the responsibility of the
projects' |ocal non-Federal sponsors. The Corps constructed bank
stabilization neasures along the Russian Rver from1962 to 1972 as
part of the Coyote DamiLake Mendoci no project. These neasures general ly
succeeded in preventing or reducing bank erosion associated with
regul ation of flows on the Russian R ver by Coyote Dam However,
certain of these structures have been damaged or destroyed since 1972
and renewed bank erosion has occurred in sone areas. A discussion to
this effect is included in Section Il1.C 2. of the Draft and Final
reports.

Repai r of sone of these Corps works was eval uat ed since 1972 under the
provi sions of Public Law 84-99(PL 99). This statute created an annual
fund for flood fighting and repair of flood control works threatened or
destroyed by flood. This authority is predicated on the proposed repair
work being economcally feasible. Several PL 99 projects were
constructed al ong the Russian between 1962 and 1972. However, damaged
bank works eval uated since 1972 did not showthis feasibility and thus
could not be repaired under this statute. This was nentioned i n Section
11.C 2. of the Draft and Final reports.

RESPONSE LETTER 5

The Corps has studied other bank erosion problens al ong the
Russi an under Section 14 of the F ood Control Act of 1946 and
Section 205 of the Flood Control Act of 1948. Section 14

aut hori zes energency bank protection works to prevent flood
danage to public facilities. Section 205 authorizes construction
of small flood control projects wthout specific authorization by
Congress. Both these authorities allow construction only if shown
to be econonmically feasible. U to now the projects eval uated
al ong the Russian R ver under these authorities did not showthis
feasibility.

Russi an R ver under the authorities nentioned above. In addition,
Mendoci no and Sonona County, as well as the U S Fish and
Wldlife Service and the Resources Agency of California, have
expressed the desire for expanded Federal invol venent in

eval uati ng bank erosion problens al ong the Russian. The Corps
recogni zes this position and the Final Report on the Basin Study
concl udes that such additional involvenent is warranted. However,
no funds remain for any such investigation under the present
Russian R ver Basin Study authorization. Thus additional Corps
studi es of bank erosion and stabilization along the Russian R ver
woul d require specific authority and fundi ng from Congress. These
conclusions are noted in Sections I1.C 2.¢c. and V.B. of the Final
Report.

The Corps of Engineers, under Public Law 93-251, Section 55, can
al so provide technical and engi neering assi stance to non- Federal
public interests in devel opi ng structural and non-structural

nmet hods of preventing damages attributable to shore and
streanbank erosion. A discussion of this assistance is contained
in Section V.G of the Final Report.

I ssue: ptinum Sal noni d Fl ows

"ot i mrum sal noni d spawni ng fl ows" were determned during the in-
depth investigation of fish habitat and barriers to fish
mgration conducted during the Basin Study. This is noted in
Section Il11.C 2.d. of both the Draft and Final reports. This
investigation is docurented in Appendix F of the report.
Essentially these fl ows were based on docurent ed environnent al
requi rements for spawni ng during the nmonths of sal monid
reproduction in the Russian R ver. The "opti num spawni ng fl ovs"
are greater than the values in the 1959 Sonona County Wt er
Agency/ Cal i fornia Departnment of Fish and Cane agreenent for
mni mumflow rel eases from Coyote Dam However, the statenent in
the Draft Report referred to in this conment read that the
mninumrel eases are greater than "opti mumnursery flows." This
statement has been retained in the Final Report.
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RESPONSE LETTER 5

| ssue: Popul ation

Table 1 in the Final Report has been nodified to incorporate these
dat a.

| ssue: Sedi ment Movenent and G avel M ning

The Russian R ver Basin Study Phase | Report rel eased by the Corps
in Decenber, 1976 proposed interagency involvenent in defining the
nature of sedinment influx, transport and turbidity in the Russian
R ver. The U S. GCeol ogi cal Survey woul d have provi ded maj or i nput
to this investigation.

Wnfortunately, soon after rel ease of the Phase | Report, the Corps
and ot her agencies participating in the study underwent significant
internal re-organization and re-ordering of priorities. Because of
this the proposed interagency study of sedinent and turbidity in
the Russian R ver was never initiated.

Thi s issue was addressed to sone degree by the Pacific Gas and
Hectric Gonpany inits "Application for Certificate of Conformance
with Water Quality Standards, Potter Valley Project”, filed in
Sept enber 1978. The California Departnent of Hater Resources,
Central District also discussed the turbidity problemin the
Russian inits "Water Action Plan for the Russian R ver Service
Area" published in May 1960. The invol verent of these parties in
the Russian Rver turbidity issue is nmentioned in Sections
I1.C3.a. and Il1.C 1. of the Final Report.

The prinary direction of Corps investigation of gravel nining
during the Basin Study was toward assisting Sonoma County in the
devel opment of its Aggregate Resources Managenent Plan. The Corps
offered sinmilar assistance to Mendoci no Gounty during the course of
the study. A presentation to this effect was nade before the
Mendoci no County Board of Supervisors in Cctober 1978. A fornal
letter regarding this assistance was sent to the Board in January
1979, followed by a phone call in March and another letter in
April. The County was granted an extension to May 1979 for response
to these inquiries. Wien no response was received by this tinme the
of fer was considered expired. However, this does not nean Mendoci no
County cannot becorne involved in any future Corps studies of
sedinentation in the Russian R ver basin. Sections Il.C 2.a. and
V.A of the Final Report have been amended to note the County's

i nvol verrent with the California Departnent of Water Resources.

Plate 3 of the Final Report has been changed to incorporate
Mendoci no County's recent information on gravel operations in the
upper Russian R ver basin.
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COMENT LETTER 6

19570 Redwood Drive

MONTE 2K, CALFFORNIA

TELEPHONE 707 RSbet®
8551176

Aonte Rio Recreation and Park Pisteict

January 8, 1981
US. Arny Corps of Engineers, San Francisco D strict
ATTN SPNED PW (Russi an R ver)
Gent | enen:

Qur interest in The Russian Rver Basin Study lies in the area of
tenporary sunmer dans. Onh March 1, 1978 we nade application for such a
dam conposed of gravel and a fish-way, which was given the No. 11563-44.
This application was withdrawn on June 18, 1980, on the advice of M.
Paul Portch, of your office, because of the tine it was taking for the
Calif. Dept. of Fish and Gane to give it's final approval. V¢ nade a
simlar application to the Calif. Dept. of Fish and Game and si gned an
Agreenent for Streanbed Alteration on January 30, 1979 which contained a
condition that a "conprehensive, independent study... is conpleted and
the results show that the project will not have any significant
detrimental inpacts. The DFG agreed to prepare the paraneters of the
study. The project was given the nunber Notification I11-22378. O Mrch
7, 1979 DFG advi sed that there would be a delay in the preparation of the
study plan. The location of the damis about 300 feet downstreamfromthe
confluence with Austin C eek.

% have revi ewed the docunent Eval uation of F sh Habitat and Barriers to
Fish Mgration and sone other inputs. V& cannot find anything that coul d
be considered "detrimental " to the gravel damwe propose.

V& therefore request that a summation be prepared as a part of the Final
Report which addresses the inpact of our proposed project. DFGs main
interest is in effect on Arerican Shad.

For your information our Dstrict operates a boat |aunching ranp at Mnte
R o. The total investnent for all facilities connected with the ranp is
about $200, 000. 00. Wnfortunately use of the ranp in the sumer tine is
restricted because of lowwater inthe Rver. |f we could rai se the water
level close to what it is when the sand-bar at Jenner closes the Rver we
woul d satisfy all requirements for use of the Rver fromRver Mle 6.3
to 12. 8.

The people in the area and the thousands of summer visitors, including
fishernen, stand to benefit fromthe dam In fact, we have testinonials
fromfishermen who used the Rver in the years when the damwas in place
that the fishing was greatly inproved.

Request your assistance in providing information which will elimnate DFG
fears about Anerican Shad.

Sincerely,
o
. 5

4& )?z«ﬂ Lo
Lyle C, Mariteen L

DMrectop

RESPONSE LETTER 6

COMMENT LETTER 6. Monte R o Recreation and Park D strict

6-1 I ssue: Summer Dam | npact s

Wthin the scope of funds available for the remai nder of the
Russian R ver Basin Study, it is not possible for the Corps to
initiate investigation of the Park District's proposal for a
new sunmer damon the river. Such investigation would require
speci fic authorization and fundi ng from Congress.

The information devel oped during the Basin Study regarding
sunmer dans on the Russian Rver is available for use by the
Park D strict. However, for specific information on design,
installation and renoval of such dans the District should
contact either the California Departrment of Fish and Gane or
the U S Fish and WIdlife Service.
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COMMENT LETTER 7 COMMENT LETTER7
Corps of Engineers January 30, 1981
SONOMA COUNTY WATERAGENCY Alnt. SPNED-PW (Russian Rve) Page 2
CrepegoheSa sl 9BesAmended
2425 CLEVELAND AVENUE Page Paragraph  Comment
a&f‘%&lﬁm 19 Tablel  Again RohnertParkwihapopuaton of about 23000is notinduded inthe
(707) 526-5370 7 listing. In addition, since the 1980 census has now beentaken, itwould seem

January 30, 1981

RLE 49-0-1 R Basin Sudy

U. S. Amy Corps of Engineers 19 Last
San Francisco District
Attention:  SPNED-PW (Russian River)
211 Main Street
San Francisco, CA 94105

28 2
The following comments are made on your Russian River Basin Study in response to your
announcement of public meeting dated December 8, 1980.  An initial comment it should be
noted that the report generally does not cite the sources of its information.  This makes it very
difficult for the reader to judge the accuracy of the Information presented or to determine the
assumptions made or the age of the data.  Regardless of the weakness of the data, once itis
published, it will be considered credible by many readers. 73

Specific comments are as follows:

Pece
1

Comment

Coyote Dam storage is given as 120,000 acre feet.  This should be

122,500. Lake Mendocino surface arealis given as 2,000 acres

(presumably for recreation purposes)— this would require 137,000 AF. of

storage! Approximate surface areas are 1810 acres with encroachment

into the flood pool to 90,000 A.F., 1733 acres at top of conservation pool

(72,300 A.F.), and 1498 acres at 50,000 AF. (still considered desirable for

recreation).

Listing of major drought years- should 1944 have been 1934, which 29 1
appears to be drier.

Paragraph
4

74
18 4 Page A-3 of the report states that "The Santa Rosa-Rohnert Park 30
Sebastopol urban area is within the basin.", yet Rohnert Park is not
induded in the listing of principal communities, nor is it shown on Figure
1 (page 12) although the much smaller conmunity of Cotatiis.

24&5

the table should he updated to include that information, e.g., Sonoma County
has about 40,000 more people than shown.  Ifthe reportisto be usedasa
planning tool, it should present the mast up-to-date information possible.

ABAG has updated their population projections for Sonoma County ina
report, published as "Projections 79", Although this should probably be
included in the tabulation on page 20, the projections are close to the DOF
E-150 estimates used and would not significantly change the report.

The Sonoma County Water Agency maintains about 4 miles of low flow
drainage channel from a point midway between River Road and Guemeville
Road through Occidental Road.  Itis incorrect to say we conduct a program
of sediment and debris removal.

The Central Sonoma Watershed Project includes flood control channel
improvements on tributaries of Santa Rosa Creek such as Piner Creek,
Pauiin Creek, Brush Creek and tributaries, Spring Creek and Matanzas
Creek. Itfurther includes flood detention reservoirs on Paulin Creek, Brush
Creek, Matanzas Creek and one off-stream reservoir for Santa Rosa Creek
and Spring Creek.

Itis incomect to say CSWP reaches from the Laguna to the Santa Rosa Civic
Center Complex as there is channel work beyond that point as well as the
detention reservoirs.

The statements in the last sentence as to Dry Creek erosion and future
channel improvements do not appear to agree with the last sentence of
the first full paragraph on page 28.

Comments regarding the lack of inspection and maintenance by the Sonoma
County Water Agency are totally Inaccurate.  The Agency annually Inspects
the entire reach of river along which the Corps has Installed stabilization
works.  The poor design of bank protection devices, i.e., jacklines, imposed
upon the Agency by the Corps, against our recommendations, on a ‘jacks or
nothing" basis resulted in maintenance deficiencies in excess of our financial
ability to rectify.  The failure of the design should have been obvious to the
Comps earty in the stabilization program as manyof the jacklines had to be
replaced, some twice, in the
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COMENT LETTER 7

January

30, 1981 Attn: SPNED PW(Russi an R ver)

Page Paragraph Comnment

Page 3
30 24&5
(Cont)
31 2
27 6
1178118 3&1
2
A 4

first few years. The jack failures not only leave the area unprotected
which they were intended to protect, but often swing out into the channel
and force the river into the opposite bank causing erosion where none
would have otherwise occurred.

House Document 585 (letter from the Secretary of the Amy, letter from
the Chief of Engineers, Corps of Engineers, and a survey of Russian
River) estimated maintenance costs for the proposed project between
river miles 32 and 63 at approximately $6,000 per year. The actual
average maintenance costs since that time is approximately $60,000
with costs some years exceeding $120,000. By Board resolution DR
30220 dated July 21, 1970, and again by letter dated May 4, 1978, the
Agency requested the Coms to reevaluate the effectiveness of the
Russian River bank stabiization project between river mile 42 and 62.

Since rock riprap is the only bank protective measure which we have found
effective, we have attempted to replace jackiines as they fail with rock. Since
limited budgets do not insure restoration of all failures each year we prioritize
and repair those areas mostin need.

By letter dated January 31, 1978, the Agency requested assistance from
the Corps for extensive damage to seven sites containing flood control
works along the river resulting from the floods of early January. In August of
that year the Corps responded that four of the sites were not eligible for
assistance but that three of the sites were being considered. The Corps
responded in February 1979 that the damage was so extensive that none
of the sites had an acceptable costbengfit ratio. In cooperation with the
owners, the Agency provided some rock stabilization at two of the three
sites. The erosion just above Geysenille bridge which the Corps estimated
would costin excess of $1,000,000 to repair is beyond Agency budget
capability.

Sentence regarding funding and initiation in late 1980 of Coms' special
study on erasion and gravel mining should be updated in final report, since
itis already 1981.

Estimates of steelhead and salmon runs are evidently (see FERC pg. 2-
50) based on 1972 reports of K.R. Anderson --

78

79
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Atn: SPNED PW (Russi an H ver)

GOMWENT LETTER 7

Page Paragraph  Comment

A

47

51

4 (Cont)

Check of 72 report indicates figures were taken from a 1969 F&G report;
further check indicates 1969 figures may have been based on a 1966 report
ofa 1965 F&G survey.' Are these figures still valid? Shouldnt this report
reflect current studies underway?

Even the original 1966 report stated "The estimates (of steelhead and
salmon population) are preliminary and are intended to serve primarilyas a
basis for further studies."

The 1969 report reiterated this by saying “an inventory is needed on both the
salmon and steelhead resources as we do not know how many of these
anadromous fishes use this drainage system......reasonable estimates have
been made, but more detailed knowledge is needed in order to manage this
resource effectively.”

If the statistical information 1; this outdated, can the needs of the fishery be
established until current studies are completed?

If the inventory figures have not changed (see above), on what basis has
it been determined that extensive losses of habitat have occurred due to
summer dams, efc.?

Implies that Fish & Game paid for the fish ladders at Vacation and Johnson
Beaches. According to Phil Guidotti (of the Russian River Recreation &
Park District), F&G designed the fish ladders (one required revision only
two years later), but only paid for one-half the cost of the VVacation Beach
installation. The ather half, and the entire cost of the Johnson's Beach
facility, was paid for by the Russian River District. He stated they do not
have a copy of the report—the Corps should solicit comments from these
recreation districts since they are so vitally concemed with the summer
damissue.

States there are "several" homes and resorts along the Russian River. Page
15 in a nearly identical sentence says a "significant number" which is certainly

Inthis instance, as well as in others in the report, reference is made to our
\Wohler intake— this should probably be augmented to read Wohler "and
Mirabel"intakes to reflect both diversion points.

This sentence also emphasizes our diversion and implies that we use the
greater portion of Coyote releases--our diversions vs. agricultural and
instream uses should be put in perspective.

January 30, 1981
Page 4
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57

58
104
106
59

59
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76t

33
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Table 7

Table 10

Hydrologic analyses, on which these figures are based, include the period
from 1915 to 1964. Since the drought of 1976/77 affects previous
estimates of dry year yield, shouldntt this analysis also be updated to
include the recent drought years?

Mnimum release required from Coyote is 25 cfs, not 30 as stated.

"Water Permit’ should more accurately read "Appropriative Water Right

The statement "According to this agreement” implies that the 150 cfs
minimum in the river through the confluence with Dry Creek'' is

contained in our original 1959 FAG agreement. This does not refiect the
actual wording of the 1959 agreement.

As stated in the report, the steelhead catch and angler-day figures are based
on data estimated from a 1971/72 creel census. Comparison from 1965
figures (reported on page 78) is as follows:

1065 197172
Steeheadcaich 12000 5062
Angler-Days 60000 53151

Angler-Days/Fish 50 105

With the significant changes apparent above in only 6 years, it seems further
studies are required to assess any change in the last 10 years before dollar
values are assigned and operational plans devised.

The data given in Table 10 is based on 1965 estimates with no change.
Again, updated studies should be done to assess changes in the past 16
years.

American shad and warmwater fishery data, again, are based on
estimates made in 1969 and 1970......

(Line 4) states estimates are "based on data that are generally at least 5
years old." This was true 1n 1976 when the Phase 1 report was published,
but should probably now read "at least 10 years old."

(Last sentence) Wohler Dam was constructed in 1975 rather than 1976.

The Agency and the Department of Fish and Game both agreed that their
design would cost $100,000 to buid.
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82

5

83& 23&6

87

93 63

43

A

% 2
101 1&2

Healdsburg Damin its down position presently offers a banier separating the
spawning areas of the salmonoids and the American shad. Since the shad are free
spawners and arc able to utilize the river below Healdsburg Dam as they have
successfully been doing for the last 20 years and since a fish passage structure
which would pass them above Healdsburg Dam would permit them to conpete
with the salmonoids for the available habitat, such a structure would be of dubious
value.

Should a Denil fishway be constructed to assist the salmonoids in negotiating
Healdsburg Dam in its down position, consideration should be given to constructing
it on a slope sufiicient to discourane American shad migration, i.e., 6:1.

Estimates of annual installation, removal and maintenance costs are far too
low on Healdsburg Dam. For example, there would be 132 feet of ladder to
install and remove each year for the up position of the dam if constructed on
an 8:1 slope. The permanent ladder section for the down pasition could be
expected to receive considerable damage during winter floods.

Implies that costs of insialing a fish ladder at Healdsburg Dam are the
responsibility of the Agency - this is not the cast.

(Last two sentences) ... If, as the report states, summer dams have
insignificant impact on water quality, etc., and the only significant detriment
is as a harmier to fish, then these two sentences do not quite add up. Ifitis
not clear that the interferences with the movement of anadromous fish ...
associated with ... summer dams...are the limiting factor in the fishery' then
how can it be said their removal would have the greatest benefit?

Propased removal of the Agency’s rubber dam at Wohler! This dam should
not be considered in the category of "sunnier recreational dams” - it is for
water supply, has a fish ladder, and can be raised and lowered to meet
practically any streamflow condition.

We question the $1,500,000 cost for substitute facilities without proof that
such faciliies could accomplish the same purpase. Nor is any mention made
of the $1,500,000 the Agency has already spent to build the dam.

Recommends that "flow releases...from Coyote or Warm Springs... should
consider the magnitude of flows necessary to reduce temperatures to
acceptable levels' (for salmonoid nursery habitat). If, as stated, "lowering of the
temperature...is rather modest and...not sufficient to convert the riverinto a
salmonoid habitat area" then assessment of adverse impacts on recreation and
water supply should be carefully balanced against any releases for
temperature-lowering purposes.



12O

7-23

COMENT LETTER 7

Gorps of Engi neers January 31, 1981
Attn: SPNED PW(Russi an R ver) Page 7

Pege  Paragraph  Gomment
101 1&2 We could not seem to “match up" the discharge and temperature data
(Cont) given 1n Table 12, page 102, with USGS records, but since thisis a
"generalized" analysis, it probably doesnt mater.

103 4 (Line 2) Statement "April to October" should read "April through
October".
117 2 The County has not decided to use the computer model! for gravel mining

management. The Board of Supervisors rejected the proposal.

121 ..lists the data deficiencies which exist and recommends further studies
which should be made. He agree wih the need for undated studies
(particularly on the fishery) and further question the validity of some
conclusions reached in this report without those further studies.

Thank you for the opportunity to comment on this report.

P W I P
T WOBERY F. BEACH

General Manater

RABph
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SONOVA GONTY VATER ACENCY

MEMORANDUM

RUSS AN R VER BAS N STUDY - DRAFT | NTER M REPCRT

TYPOERAPH CAL ERRORS NOTED

Page Paragraph

11
17
18
19
55
86
99
104
A6
AT

3

B g "ulfur" Geek should read B g "Sul phur”.
"w ers" should be "weirs".

" Sebast apol " shoul d be " Sebast opol ".

" Agnecy" shoul d be "Agency".

7th line .- "nd" should he "and".
3rd line - "pool s" shoul d be "pool "

"scarse" shoul d be "scarce"
"riparion" should be "riparian"
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| ssue: Lake Mendoci no Specifications

These corrections are included in Section I1.B. 1. of the Final
Report.

| ssue: Rohnert Park

Rohnert Park has been added to Figure 1 and Table 1 of the
Final Report. Table 1 has al so been anended to incl ude
prelimnary data fromthe 1980 Census.

I ssue: Sonoma County Fl ood Control

Section I1.C 2. of the Final Report has been changed to
i ncl ude these corrections.

| ssue: | nconsi stency

The statenments in Section I1.C 2.a. of the Draft Report
regardi ng channel inprovenent structures along Dry Oreek have
been changed in the Final Report. The channel works presently
bei ng constructed are addressi ng exi sting channel and bank
erosion problens. Continuing nonitoring of the O eek channel
is aimed at detecting future probl ens shoul d they devel op.

| ssue: Mintenance of Bank Stabilization Measures

Section I1.C 2.b. of the Final Report has been rewitten
rermovi ng msinfornation regardi ng Sonoma County's nai nt enance
of Corps-constructed bank protection neasures al ong the
Russian R ver. However, sone clarification is called for
regardi ng the sel ection of these neasures.

The use of jacklines by the CGorps for bank stabilization al ong
the Russian was dictated by several factors. These works were
install ed between 1962 and 1972 as part of the Coyote Dani Lake
Mendoci no project. The bank neasures were not originally an
aut hori zed conponent of the project and their constructi on was
funded fromthe project's operation and nai nt enance budget. As
such, funds for these works were limted. Arong the several
bank stabilization neasures eval uated, jacklines provided the
greatest benefit to cost ratio.
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Sonoma County's early concerns regarding the success of these
jacklines in stabilizing the banks of the Russian R ver were
addressed by the Corps during the early 1970's. Several jacklines
were renoved and others nodified. At one bank protection site
near Asti rip-rap was added to suppl enent the jacklines.

Wth regard to bank erosion just upstreamof Geyserville Bridge,
the Corps eval uated this probl emunder the provisions of Section
14 of the Flood Control Act of 1946. Section 14 authorizes
energency bank protection works to prevent flood damage to public
facilities, if econonmcally feasible. This feasibility could not
be shown for the Geyserville Bridge site. This is stated in
Section I1.C 1.b. of both the Draft and Final reports. It shoud
be noted that the integrity of Geyserville Bridge and associ at ed
State Hghway 128 is to some degree a responsibility of the
California Department of Transportation.

A ong with Sonoma County, Mendoci no County, the U S Fish and
Wildlife Service and the Resources Agency of California have
expressed the desire for expanded Federal invol venent in

eval uati ng bank erosion problens along the Russian Rver. For a
di scussion of this potential future invol venent see the response
to Conment No. 5-2.

Issue: Dry Oeek Sedinentation Study

These references have been changed to reflect initiationin late
1980 of a special Corps study of sedinentation in the Dy Oeek
basi n.

I ssue: Sal moni d Popul ation Estinates

The estinates of anadrormous fish popul ations included in the
Basin Study Report are based on the best data avail able. The
California Department of Fish and Ganme and the U S. Fish and
WIldlife Service, both of which reviewed the Draft Study Report,
have indicated agreenent with this statenment. It is noted in
Section II1.A2.c. of both the Draft and Final Reports that these
data are about 10 years old and often inconpl ete.

Mbst parties concerned with the Russian R ver fisheries, both
public and private, acknow edge that additional fisheries surveys
and data are needed to deternine the status of sal non and

steel head popul ations in the Russian Rver basin. This is noted
inthe Daft and Final Reports, Section V.G

Qurrent studies of fisheries resources in the Russian R ver basin
were not advanced enough to warrant detailed discussion in the
Final Report. The U S Fish and Widlife Service in January 1982
provi ded sone information on fisheries |osses in the basin
attributable to the construction of Coyote Dam but no new data
collection was involved in this effort. Sonoma County recently
conducted an apprai sal of what studies are needed to assess fish
popul ations in the basin, but decided not to enter into any such
st udi es.
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| ssue: Sal nonid Habitat Losses

It has not been irrefutably determned that extensive | osses of fish
habi tat have occurred in the Russian R ver due to summer dans.
Section Il.C 3.a. of the Draft and Final reports states that "...
indications are that extensive | osses of habitat, particularly
steel head habitat, occurred (in the basin) subsequent to 1962." The
reports further state that the establishnent of summer dans in the
Russian Rver basinis only one of the factors contributing to these
| osses.

| ssue: Vacation and Johnson Beach Fi sh Ladders

Section I1.C 3.c. of the Final Report has been corrected to
incorporate this infornation on the Johnson Beach and Vacation Beach
fish | adders.

| ssue: Sonoma County \Vater Supply D versions

Section I1.C 6. and other instances in the Final Report vhere Sonona
County's water supply diversions are nentioned have been corrected
to include the Mrabel intake. Section Il.C 6. has al so been anended
to include a discussion of municipal and agricul tural water
diversions as well as in-stream uses.

| ssue: Warm Springs Dam | npacts

The purpose of these figures is toillustrate in general the effect
of the Wrm Springs project on flows in Dry Oeek and the Russian
R ver, not to present specific inpacts of the project on these
flows. The 1915 to 1964 period of record is sufficient for this
pur pose.

| ssue: Coyote Dam Fl ow Rel ease Agreenent

Section I1.C 6.b. of the Final Report has been changed to include
the correct wording of the 1959 agreenent.

| ssue: Sal moni d Popul ation Estinates

It is agreed that additional fisheries surveys and data are needed
to deternmine the status of sal nonid popul ations in the Russian R ver
basin. This is noted in the Draft and Final reports, Section V.G
However, it was felt the Russian Rver Basin Study Report woul d be
i nconpl ete without some reconmendations for alternative ways to
manage summer dans on the Russian. It was further felt these
reconmendat i ons shoul d consi der, as nuch as possibl e, the econom c
inpacts of the alternatives. An integral part of these inpacts is
the effect on commercial and recreational fishing.
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The estinates of anadronous fish popul ati ons included in the
Basin Study Report are based on the best data currently
avai |l abl e. For a discussion of possible future fisheries
studies in the Russian R ver basin, see the response to
Comment No. 7-7.

I ssue: Sal noni d Popul ation Estinates

See response to Comment No. 7-13.

I ssue: Sal nonid Popul ation Estinates

See response to Comment No. 7-13.

| ssue: Heal dsburg Dam Fi sh Ladder

This correction has been nade to Section I11.A 3. of the
Final Report.

| ssue: Heal dsburg Dam Fi sh Ladder

As illustrated in Appendi x B (Anadronmous Fish Life Hstory
Data) to the Draft and Final reports, the chronological life
stage activities and other environmental parameters for shad
are significantly different fromthose for steel head and ki ng
and silver salnmon. Thus there would be mininal conpetition
bet ween the species for common resources in the Russian Rver
basi n.

The US. Fish and WIdlife Service and the California
Department of Fish and Gane have indicated that significant
fishery benefits could be realized fromthe re-establishnent
of a viable Arerican shad popul ation throughout the Russian
R ver basin. Anerican shad constitute a val uabl e and highly
utilized fishery in many eastern U S. rivers. Prior to
construction of Heal dsburg Damshad were known to mgrate a*
far up-river as \WKiah.
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| ssue: Heal dsburg Dan Fi sh Ladder

After conversations wth the Sonoma County Vter Agency these
estimates were updated in Section I1.B. 2. b. of the Final Report.

| ssue: Heal dsburg Dam Fi sh Ladder
See response to Comment No. 7-20.
I ssue: Sumrer Dam | npacts

These references have been clarified in the Final Report.

| ssue: Whl er Dam

Qonsi deration of renoval of VWhl er Damhas been del eted from
the Final Report.

| ssue: Coyote and Warm Springs Dans Rel eases

Section I11.C 1. of the Final Report has been changed to
indicate the need to bal ance benefits against the costs to
recreation, water supplies, etc. of increased rel eases from
the CQoyote or Wrm Springs project for tenperature control for
sal noni d producti on.

I ssue: Sediment Transport Mdeling

This correction has been nade in Section V.A of the Final Report.
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January 22, 1981 Colond Paul Bazilwich, . CE
Didrict Engineer, U.S. Corpsof Engineers
211 Main Stret

SanFrancisco, CA 94105

Dear Colond:

CdiforniaTrout hasreviewed the 1980 Draft Interim Report (DIR) of theRussan River Basn
Study with somedisgppointment.  Thedocument isvague, repletewith generditieswedready
know, and describesfew specific problems or recommended solutions. Neverthdessweoffer the
following comments:

Whilethe DIR coversmany of thefishery habitat parametersand problemsof themainstem
Russian River and Lower Dry Creek, thereport fail sto addressadequately aproclaimed maor
"refined planning objective” (b, pg. 9) ""To provide data.on the environmental, economic and
socid impactsof small summer recregtiond damsestablished annudly onthe Russan River
mainstem and tributaries, for usein future programsfor managing thesedams.”
Wewishtoemphadzetheword TRIBUTARIEShere. Onpg. 39theDIR gates, "Cdifornia
Department of Fish and Game data(table6. ) indicatethat 84% of thebasn'shabitat isinthe
tributaries  Thus, it appearsthat thelargest contribution to anadromousfish productionin the
Russian River basin comesfrom thetributary system" For example, (pg. 32), ... themgority of
thesmdll tributary damsare not (documented)™ and the bulk of the 200 small damsareonthese
very tributaries.

Indiscussng theimpact of amal damsthe DIR docsnot acknowledgethefact thet thevast mgjority of
juvenilestedhead remaininthestreamsfor twoyearsO_1  'or sometimesthree) beforesmolting
and thus are subject to many more hazards than salmon whichremainfor much shorter periods.
Appendix B (B-) isvagueonthispoint.

By focusing on themainstem Russian and Lower Dry Creek the DIR missed the primary objective
target by failing to adequatdly inventory spawningandrearingon  habitat inactua use by
anadromoussamonids. Fish populationinventoriesof bothjuvenileand adult sdmonidsareglaringly
absent, and itisnoteworthy (pg. 37) that during summer monthsjuvenilesamonids, mostly stedheed,
arefound inthe headwatersof tributary streams.

Section 404 permit authority encompassestheentire Russian River, Augtin, Mill g?  Mark Wegt,
Maacama, Big Sulpher and Forsythe Creeks andtheEagt Fork Russan.  Seriousquestionsarise, for
example, concerning theimpact of the32
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summer damson Augtin Creek (Appendix F, Tablell-2), amgor sdmonid spawning and
rearing tributary. - Juvenile sdmonidsherearetrgpped between damsand areextremdy
vulnerabletoangling, yet anglingispermitted by regulation. Inour judgment, tooptimize
smoalt production from depressed popul ations, theseand similar damson tributaries, and
angling therein for summer "trout” (baby steel head) should be stringently regulated if not
prohibited. Attemptsto negotiatethiswith loca residentshasmet with varying result, and the
CdiforniaDF& G currently isstudying theproblem.  Weall need the result of that study.

Further detail ed assessment of damageto habitet and fish fromisotherma opora- lions epadély
onBig Sulpher Creekisneeded. Likewise, wehaveserious reservationsconcerning thefishery
impactsfrom channdlization. Insomeingtancesmeandersmay behighly desirablefor fishand
for anglers.

Anglingisnot consderedinthe DIR except briefly inrdaiontoturbidity, yeta"fishery" by
definition consgtsfor fish, habitat, andfishermen.  Among other problems, heavy increasesin
angling pressure can be expected if andwhenWarm  SpringsDam Hatchery issuccessfully operated
(whichremainstobeseen). Shouldthisoccur, nativefish populationswill be severdly impacted
and further decimated fromtheir dready precariousstate. Thesenative, naturaly producedfishare
our primary concerninthesecomments.  The hatchery must be supplemental, not harmful.

Naturaly produced, wildwinter-run stedhead comprisethebulk of anadromousfishintheRussan
Riverdrainage. They areprized gport fish of highest quality and are eagerly sought by anglers
despitecbvious, tragicreductionintheruns.  Prior to condtruction of Coyote Damthe Russanwas,
indeed, oneof America'sblueribbon steelhead streams, worldfamous.  Experienced anglersfuly
agreethatthe runstoday arebut afraction of their former Sze. By comparison, silver sdmon
condituteardatively minor resourcewhileking sdlmon are completdly foreign, anon-netivegpedes
poorly adapted tothisriver system.  Another non-nativespecies American Shed, becameplentiful
a onetimebut aretoday amereremnant of their former abundance.

Webdievetheestimate of 57,000 spawning stedhead inthe Russian River drainage (pg. 34) isa
grossover-edimate. Theredsoisno documentablebasisforthe estimateof 6,000 dedhead using
Dry Creek. Noscientific, acceptablefish populationinventories, usng moderntechniques, have
been done on either themainstemor Dry Creek.  Thereareno hard datato support theseestimates
Itisgenerdly agreed thet al North Coast steelhead and sdlmon populetionshave declined dredtically
over thepast 20 years, but therearenofirmfigures, past or present, for theRussan River.
Population figuresfor slver sdimon (5500) and shad (11,000 to 22,000) dso arehighly questionable
and havenoreligbledocumentation.  For estimatesof silver sdmon populationstherewereno
carcasscounts.

King sdmonarenot naivetotheRussian River (except for "strays') and dl attemptsby DF& Gto
introducethem havefailed. CdiforniaTrout opposestheplantodevote extensveWarm Springs
Hatchery fadilitiesto rear 1,000,000 kingsdmon. The 101. 5milesof stream channd "used” by
kingsdmon (Table6.) istotaly fase, "Enhancing' thefishery by injecting thisvolumeof hatchery
fishintothe system may have deleteriouseffectson naturdly produced fishwhich, among other
problemsthis
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will creete, will not be abletowithstand theimpact of intensified angling.

CdiforniaTroutsmajor godl isthe protection and restoration of wild sdmonidsand their natural
hebitet. Effortstoward thisby variousagenciesshould not bediverted by theoperation of Warm
SpringsHatchery. Thebasicimportanceof thetributary syseminfish production, including the
remainsaf Dry Creek, must awayshbc remembered and thishabitat protected and restored by a
program of long-range planning with adequatefunding. Meanwhile, the successand ultimate
impactsof thehatchery cannot beassessed for someyears. Hatcheriesnever must bedlowedto

supplant or interferewith natural production potentia.

89 Although"suitable" for spawning and rearing (pg. 40) arethe 19 milesof river between
Hopland and Coyote Dam actually used today by steelhead for spawning and rearing?

Shad runsmay never berestored until al barriersareremoved.  Withfew exceptions(eg. , the
mere 11 shad intwo monthsobsarved at V acation beach Damin 1973) thestudiespresented on
fish passage are based on estimates and established criteriarather then actud obsarvationsabout
theability of downstreem migrating juvenile shad and sd monidsto passsomeof thebarriers,

810
eg., Wohler Damfishway. Thereisadirthof hard deta

8-11 A problementirdly omitted from the DIR isthemultiple, non-registered, non-metered water

diversonsfrom both themainstem andtributaries  Nether the Sate Water ResourcesControl

Board nor DWR havecompleteinventoriesof dl

impact of thesediversonson sdmonidsmay hedisagtrous, but dl agenciesavoidthisproblem
because of the possiblesocia, economic and palitica implications. The Basin Study will be

incompletewithout investigation and measurement of dl water diversionsinthesystem.

Eventhough"theturbidity problems. . . .duetotheinflow of highly turbid Edl River water....will not
be addressed inthisreport," atimey reminder isgppropriate: millionsof taxpayers dollarsarebeing
spent tostudy, mitigateand enhanceafishery inwhichangling hasbeenimpossibleduring much of
8-12 thewinter steethead season dueto thisturbidity. Themgjor sourceof thisunmitigated pollutionisa
poorly constructed USFSroad dong Corbin Crek inthe Edl River drainage.  Corbin Creek's

watershed must be rehabilitated forthwith.

A vaueof $10.40 per angler-day for sedhead (Table9) isextremelylow. Today theaverage
Russan River stedhead angler, driving from the Bay Area, would spend morethanthison
8-13 gasolinedone. A modest motel roomisnot availablefor thisamount. Weaso questionthe

accuracy of the’5,062 stedhead catch whichwould be extraordinerily high today.

Dollar vauesof anadromousfishery habitat should be estimatedinthe Russian River Basin.
Figuresfor thisrecently have been cal culated and reported by USFSfor severad North Coast
814 watersheds. Totd dollar vauedf theentirefishery would bemuch higher than those presented

inthe DIRif vauesof both fish and habitat areincluded.
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Much detail ispresented in Appendix F on habitat, habitat requirementsand parameters,
however thereisasingular paucity of dataon actual useof thehabitat by sdmonids. Fish
populationinventoriesarelacking, andthemost crucid question of actua smolt production
and escgpeisnot addressed or quantified. For example, instream structuresarelisted and
described but their impact onfish production and passageisnot discussed or documented. No
redd counts havebeen doneinthemainstemor tributaries. Though Tablesll1-1.2, and3
describe spawning habitat inthemainstem, no evidenceispresented showing that spawning
occurshere. "Potentia" habitat inthemaingtem and Lower Dry Creek isdescribed whereas
themost productive habitat, inthetributaries, isnot addressed astoexisting, observable,
documented smalt production.

Insummary, the DIR and Appendix Ffail to adequately assessfactua impactsfacing natural
production of anadromous salmonidsand shad, themost important sourceof thisvauable

resourceintheRussan River Basin.
co nly
Lot W/

Richard Hi, May
Proesident

o RRAYfid\s Inc
DFGR3
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8-1 I ssue: Juvenile Steel head

Section I1.C 3. b. of the Final Report has been anended to
include this infornation.

8-2 I ssue: Fish Popul ation Inventories
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The estinates of anadromous fish popul ations included in the
Basin Study Report are based on the beat data currently

avai |l abl e. For a discussion of possible future fisheries
studies in the Russian R ver basin, see the response to
Comrent No. 7-7.

For a discussion of why fish habitat in the Russian R ver
tributaries was not studied in nore detail during the Basin
Study, see the response to Comment No. 4-6. Section V.C of
the Draft and Final reports notes that further studies of the
resources of the Russian R ver basin shoul d include assessnent
of fish populations and habitat in the tributary streans.

I ssue: Summer Dans on Tributaries

Section I1.C 3.b. of the Final Report has been anended to
nention the possible inpact on juvenile sal nonids of
nunmer ous summer dans on the Russian Rver tributaries.

| ssue: Geothernal Fish Inpacts

It is agreed that further study of fish popul ati ons and
habitat in the tributaries of the Russian R ver, including
Bi g Sul phur Greek, is needed. This is noted in Section V.C
of the Draft and Final reports.

Regardi ng further studies of bank and channel stabilization
along the Russian R ver, refer to the response to Comrent
No. 5-2. Any such new Corps study or studies woul d i ncl ude
assessnent of fisheries inpacts.

I ssue: Native Fisheries

One goal of the Warm Springs fish hatchery is to provide
mtigation for fish habitat |osses attributable to the
construction of Warm Springs Dam and Lake Sonona. The hat chery
will A so provide enhancenent of the Russian R ver steel head,
king sal non and silver salnon populations. In no way is the
hatchery intended to adversely affect the basin's native fish
popul at i ons.
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I ssue: Native Fisheries

California Departrment of Fish and Gane personnel have
indicated that, according to conversations with long-time
residents of the Russian R ver basin, king sal non were seen
as far up-river as Coyote Valley in the 1920's and 30's.
There are also indications that simlar native king sal non
popul ations exist or existed at one time in other northern
California coastal streans such as the Garcia R ver and Ten-
Mle R ver.

| ssue: Fish Popul ation Estinates

See responses to Comments Nos. 5-1, 7-7 and 7-13.

I ssue: King Sal mon

Wth regard to the history of king salnon in the Russian R ver
basin, refer to the response to Cooment No. 8-6. The figures
on king sal non use of streamchannel in the Russian R ver
drai nage were presented by the Departnent of Fish and Gane in
a 1972 report to the Federal Power Conmission on the re-
licensing of the Potter Valley powerhouse (see Table 6, Draft
and Final Russian Rver Basin Study reports). For a di scussion
of the purposes of the Warm Springs fish hatchery, see the
response to Comrent No. 8-5.

| ssue: Steel head Habit at
It is not known how much of this area is presently used by
st eel head for spawni ng and rearing.

| ssue: Anerican Shad

It is agreed that available data on fish passage at smal |
danms on the Russian R ver is inadequate for in-depth
assessnent of the effectiveness of the fish passage
structures. This is noted in the Draft and Final Reports,
Section V.G

I ssue: Unregistered Water D versions

A di scussion of the problemof unnmetered and unregistered
water diversions in the Russian R ver basin has been added to
Section I1.C 6.a. of the Final Report. However, a survey and
docurent ati on of these diversions is beyond the scope of funds
remai ning for the Russian R ver Basin Study.
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RESPONSE LETTER 8

I ssue: Eel R ver Diversions

Section I11.C 1. of the Final Report has been changed to
i nclude a discussion of |and use practices above Lake

Pi |l sbury.

| ssue: Steel head Fishery Val ue

The val ue of $10.40 per angler-day used in the Basin Study
report for steel head sport fishing M/ not include all associated
peripheral costs. This is noted in Section Ill1.A 2.c. of the
Final Report.

The Unit Day Value Method for eval uating recreation costs and
benefits M/ not be as accurate as other nethods noted in the
Water Resources Gouncil's Principles, Standards and Procedures
for Planning Water and Rel ated Land Resources ("Principles and
Standards") in effect during the final stages of the Basin
Study. The other nethods noted in the Principles and St andards
were the Travel Cost Method and the Contingent Val uation
(Survey) Method. However, the Lhit Day nethod still provides a
basi s for conparison of alternative resource managenent plans in
the Russian R ver basin.

The estinmated steel head sport fishery catch noted in Table 9 of
the Draft and Final reports is the best estimate currently
avai l abl e. For further discussion of this point see the response
to Comment No. 7-7.

8-14 | ssue: Fish Habitat Val ues

Anal ysis of the value of fish habitat in the Russian R ver basin
may be a beneficial exercise. However, such val ues cannot be
included with the unit day val ues used throughout the basin
study to assess the basin's fishery recreation benefits. This
woul d violate the guidelines of the Water Resources Council's
Principles and Standards in effect during the final stages of
the study. Re-conputation of fishery benefits using habitat
val ues i s beyond the scope of funds renaining for the Russian
R ver Basin Study.

8-15 I ssue: Fish Habitat Inventories

A conprehensive inventory of current fish populations in the
Russian Rver nainstemand its tributaries is the major

requi renent for accurate assessnent of the basin's fishery
resources. This data deficiency is noted in Section V.C of
both the Draft and Final reports. For discussion of possible
future studies of the Russian Rver fisheries refer to the
response to Comment No. 7-7.

The response to Conment No. 4-6 discusses the extent to which
fish habitat in the Russian Rver tributary streans was
addressed during the Basin Sudy. Section V.C of the Draft and
Final reports notes that any further studies of the resources
of the Russian R ver basin shoul d i ncl ude assessnent of fish
popul ations and habitat in the tributary streans.
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COMMENT LETTER9

PACIFIC GAS AND ELECTRIC COMPANY
77BEALESrest » SAN FRANCISCO. CALIFORNIA 94106 + (415) (50) * TWX 910(sic)

March5, 1981
U.S. Army Corpsof Engineers
San Francisco Didrict
211 MainStregt
SanFrancisco, CA - 94105

Attention SPNED-PW (RussanRiver)
Gentlemen:

Subject: Russan River Basin Study Draft Report

Thank you for theopportunity to review your draft report.  Our comments, listed
below, arelimited to those aspectsof thereport thet rel ateto the Potter Valey Project.

Page 33, Paragraph 4; Page 99, Paragraph 5; Page 100, Paragraph 1:

Theturbidity problemintheRussian River isnot being studied aspart of the Potter Vdley
FisheriesStudy. Although, toour knowledge, thereareno partiescurrently sudyingthis
problem, previous studies have been conducted. Twosourcesof turbidity informationfor
theRussanRiver are: "Turbidity and Suspended Sediment TransportintheRussan River
Basn, Cdifornia™ JR. Ritter and W.M. Brown, USGS, 1971, and"Applicationfor
Catificateof Conformancewith Water Quaity Standards, Potter Valey Project” by PGand
E, filedwiththeCdiforniaRegiond Water Qudity Control Board, North Coast Region, in
September, 1978, Should youwishtoreview these studiesand areunableto obtain copies,
please contact us.

Paoe 37, Paragraph 6, Page 39, Paraoraph 1-3; Paoe4, Paragraph 4:

Operation of the Potter Vdley Project hasincreased flowsinthe Russan River snce
1907. No mentionismade concerning the beneficid effectsthat theseflowshavehad
onfisherieshabitatintheRussanRiver.

Page39, Paagraph 5:

Datafrom our Potter Vdley Fisheries Study doesnot "suggest that upto 80 percent of
the spawning salmon used tributary streamsasopposed tothemaingem.”  In fact,
our data indicatethat themainstem s probably used more heavily than tributary
streams.

COMENT LETTER 9
U.S. Army Corpsof Engineers 2 March5,1981

If you haveany questionsregarding these comments, please, call Polly Boissevain,
of my staff, a 781-4211, Extenson 3077.
Sincerdly,

k) }
]

WSS
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RESPONSE LETTER 9

GOMENT LETTER 9. Pacific Gas and r

Issue: Turbidity In the Russian R ver

The M sunderstandi ng regarding investigation of turbidity in
the Russian R ver during the Potter Valley F sheries Sudy has
been corrected in the Final Report (Sections I1.C 3.a. and
Ir.c1.).

I ssue: Eel R ver D versions

Section Il.C 3.a. of the Final Report has been changed to

nention the likelihood that the Eel R ver diversions nade nore
spawni ng and nursery habitat available in the east fork of the
Russian R ver and the mai nstem downst ream of the confl uence.

I ssue: Potter Valley Fisheries Study

Section Il.C 3.a. of the Final Report has been changed to
correct this error.
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DUNCAN M LLS CALI FORN A
February 6, 1981

Paul Bazilwich, Jr., Col onel
US Any Corps of Engineers
San Francisco District

ATTN SPNED- PW (Russi an R ver)
211 Main Street

San Franci sco, CA 94105

Dear Sir:

10-1 Concerning your Draft Report of the Russian Rver Area Basin Study...

generally, it is well done. Qur conplinents!

However, we question your concl usion concerning the nouth of the R ver.
(nh page 118 of the draft report it reads:

"Construction or structural inprovenents providing year around safe
passage through the nouth of the Russian R ver has not been proven to
be in the Federal interest. Inproving fish passage through the
preservation of an open channel entrance would have little or no effect
on the Russian R ver Fishery. Therefore, no further studies of

nmai ntai ni ng year around free passage through the nouth of the river are
necessary at the Federal level at this tine."

Agreed, there are many determning factors involved with fish
mgration. But to conclude that a closed river nouth has "little or no
effect” on fishery we believe requires nore study!

V¢, the Russian Rver Sportsmen's Qub, Inc., ask that a new study of
the river mouth be initiated for the 1981 fiscal year.

oincerely,
|1

barrell &, Juitwvituwen
Fresjdent, mgulon kiver dporboecn’s Glub, inc,.

eentive Committec: rargarel sortue, .y Lyan,
vorolny watsun, Bill rorter

bPosrd o ldrcctors:  dwss Jntson, doviu duoteroon,
Lipdo Falisri, Lonnie Feelodu, hond aatohiiiwecs.1,
Juy Lry, loui fectean

kopronrnting 21l the kembers of the KoK B.Cey LRC.

101

RESPONSELETTFR 10

COMMENT LETTER10. RusianRiver

| ssue: Mout h of the Russian R ver

The nouth of the Russian R ver nmay not al ways provide adequate
fish passage. However , the Gorps is of the opinion that
addressing this issue would be inadvi sabl e at the present
ti ne because of serious econonic and environnental

consi der ati ons. Aven the rising costs of materials and

| abor, it is highly unlikely construction and mai nt enance
of a year-around open channel at the nouth woul d be
econom cally feasible. Keeping the nouth open woul d al so
rai se maj or environnental questions, considering the nature of
the off-shore structures that would be required and their
potential inpacts on the Russian R ver estuary.



RESPONSE LETTER 11

COMENT LETTER 11. Sonona Gounty Tonor r ow

p. 0. box 3121 ¥V sanlarosa &' oalifornia 95402 11-1 Iss.e Unregidered and BEd River Diversons

February 7, 1981 A discussion of theprolem of unmetered unregjtered weter diversonsinthe Russian River besin
- o . . . . hasbean added to Section [1.C.6.a of the Find Report. Saction111.C.1 of the Find Report hesbeen
%ggaj Bazilwich, ., Didrict Enginesr Corpsof Enginears 211 Main Srest Sen Frandsoo, CA chenged toindudeadisoussion of land use practices above L ake Fillsoury.
Dear Cd. Bazilwich

TheRussan River Badn Sudy savesavausble pupose by fumishing bedkground detaand
foausing atention on unresolved problemsin the Russean River area

Themod sariousproblem painted out inthe study isdegredation of thefishery fromthe
condrudtion of summer dams Mogt of these damsare on thetributaries wherefish hebitat islocated.
Which of thesedams should bediminated and dtemative operdions of thosedlowed toremain
should receiveimmediate attention by the Sonoma County Water Agency Board of DiretorgBoard
of Supavisars with public hearings Alsotheoparaion of snal damsonthewinriver, such s
Hedddourg Damand Wohier.

A smriousprablem not disoussad in thereport on the Corps study isthe completdy unreguliated

and uregisered water diversonsfrom bath the Russian River mainsem anditstributaries These
@ 111 dvesons(someor many without apemit? arereduding the hebitat for fish and could causewater

shortagesintheevent of adrought, or early triggering of Warm SringsDamwater. Thediversons
nesd to bemessured and reguliated. Thismetter dso should receive attention from the SCWA/Bd. of
pavisrs

Although the Corps postpones correction of turbidiity inthe Russian River from diversonsfromthe Ed
until theenlargemeant of Coyote Damisstudied, the source of thisturbidity should berecognized and adtion
started to correct the prodem — poorly condructed roads dong Corbin Cresk inthe BEd River drainegefor
timbaing.

Coordingtion of rdessesfrom Coyote Dam and Warm Sarings Dam to ensure adeuate water inthe
middereachesof the Russan River seamsto beprogressing satisfact arily betwean SCWA and Fishand Game:
However, webdievethereshould bepublic review of any proposad agreament (or dtaméatives) beforea
ocontratissgned.

A lageinterested public isconoaemed about the menegement of the Russian River resources andfull
publicinvolvement iswarranted in correcting the pet problems. Sonoma County Tomorrow isoneof these
groupslong Involved inwater resourceissues We gpprediate the opportunity to comment onthe Corps Bagin
Sudy and hopethe Board of Directors of the Water Agency and Corpswiill fallow up to correct present
problems withinterested groups and persons Informed and given the opportunity to participete:

Sincerely,
Iva Wemmer,Executlve Director
oopiesto SCWA and FK



RESPONSE LETTER 12
COMMENT LETTER 12

Pioal Public Meeting Artenduss

m: Final Fublic Huti:g_ _Attendesd
ts vere parsphrased frow statepents méde at the final

The following commn e oot A
public mesting of the Northera Californiz ftresms Lmwastigatioa = uwesing . .
+ hald on Jumary 8, 1981 in Snts ]2-1 lesue: Bank stabilisstion

River Basin Stwdy. The saeting ve s
Bosa, Californis. The complece ceanseript of thess statessats is .
ineluded in the Northern californie Stresms mmtauiun - fuseisn Rivec See response to Commnt Ko. 3-2.
Sasin Stwiy Lesord 0 Public Meeting: JIM? 1 . “'MTﬂi
ﬁti h T i
:; “1..:.1 i:‘r,:::: :{,;{. Corpe ol Saglnedcs n pranciseo Diserict 12-2 Tasue: Woath of the Russian Biver
i adequate
Toe purpose of thie weating wWs to diecuss the dTatt Eiaal report on the Toe mouth of the Reseian River may Wt alvays provide o channel adeqia
ltud;' :l to Teeaive p“l: commanté, The sctendwme to the weeting to preveat flooding, segnderiog and bank "‘3"1"" along the Ruysadn Rvet
study. Bows of thess wats estoary, However, the Corps in of the opinion that addrassing this iswoe
ip inadvisable st the prasent pime (see the Tesponse to Comment Wo. 10-1).

eaioed saveral questions regarding the
answiad at the aseting vhile ochats aTd
diacansed alsevhere in thie appendin, ™

included in the corTaspondent
tollowing commtnts verd not

specitically soirasend at the mesting eod did pot appesr o written .
stateminte Teprodueed in chin appondix. 12-3 Tewwe: Susmer Das Design
; X o 1 Information on the desigo of thess structurss would best be obtaised from
william Johason, cicizans for ey £ the sppropriace Btate ond Tateral agencies with expertios in fish and
: i 1414 f¢ mandgement in the Ruaniam Liver basin. These intlude Che
fhe Bussien River Busis Stwly did wot adequately sddress the insus of e \ : khe
1, [ | hask ltlbililltin mbl. slong the Tussisn River, including wreas g:::f‘::ﬂil Mnmt of Fish ond Came and the 0.5 rish and wWildlife
= Wi Ll )
B g i 4 SR B
e chaas] through the. ion along the Tussian River estuary, Theret Looua: Ruasian River Tutbidity snd Tributers Fish it
4 ’ . relore it Lasue: sian River » at
capreity. mouth (o pot slveys sdequate in cerms of flow 124 - ,,, ai a P 3
Leternimy, A mige g Aigens ta Rartinng [1.6.200
bt P4 H17C01, of the .
1a aoted i ele Deaft and Fi
Lyle Maritsen, Noste Rio Recrestion sad Park District on W:d:::tli.:hn: wn'c;:i" and 1IL.C.1. that showld .:;l srudics be ::'n:.
The Pinal Meport wultiple oweier stew ino, commideration will be given to installing 2
12-3 disewssion ot m‘:,:?:.:‘::? “;Ir Sasie Stwdy should inclode & “lfbu‘u. mtm.;;;:c:;"’:‘;':;":n:: reduee Ewrbid water
prasage davics. g of 4 summar dam and an associated fish to include 4 discosaion of lend wae nutie::':;tw:.:ﬁ::.;!n::n:m

he - ;
e s i tnmmisd-;:. S::t:::: l;;bét;t.in :Illlct:ibnuriu to the Rusaisn River is
P . hikidus,, S£obaa end 11106, of i
BSonoal omoTe tri.b-nrz:‘:u ::: :c:;zr.union of wiy Eish habitst in the ::tg::‘:im‘
o in moce detait during the Basin Study m“r
[]

The fisal report
port should inclede discussion of terhidity problems in the th
¢ cesponse to Comment Wo. -6,

12-'] Ressisn River dm
to the design of Coyels D
Eel River vatar inte the ssst fork of th: I:3:= :ii::h;:::i::?“

repott should
repost aleo sssnss the fishery in the tribwtacies of the Russian



Sreans Investigation

DA South Pacific Dvision, Qorps of Engineers, 630 Sansone Sreet,
Room 1216, San Franci sco, Galifornia 94111 21 April 1982

TQ (DR USACE (DAEN-OW) WASH DC 20314

I concur in the concl usi ons and recommendations of the O strict Conmander.

er General, USA
ding

Mendocino County Water Agency
Courthouse
Ukiah CA 95482
(707)463-4589





