scanned for KRIS

War den Don Jacobs Novenber 8, 1977

- Region 3 Russian Gulch Creek,

Sonoma County - Report of Investigation

On COctober 6, 1977 Sally Spingla, Laboratory Assistant 11, Vall
Boccone, Seasonal Aid and | acconpani ed you and Lt. Bob Hawks to the
M ddl e Fork of Russian Gulch Creek. You stated that a M. Tom Fi nn had
established a salnon rearing facility at the site and had constructed
an earthen dam upstream fromthe salnmon tank in order to collect and
divert water to the tank

Upon observation we all noted that dam construction had resulted in
severe erosion of soil into the creek and had left |arge sections of
st ream enmbanknment exposed to future erosion problens which would be
caused by rains and increased streamflow. There was al so evi dence

t hat heavy equi prent had been brought through the stream as part of
the earth noving activities.

We then attenpted to establish the degree of siltation in the stream
and its possible effects on the sal nonids present.

Met hods and Material s

Spi ngl a and Boccone visually surveyed about 3/4 mle of streamfor
fish and aquatic insects, while | attenpted to characterize the anmount
of streamsiltation for about a half nmile of stream Sanple station

| ocations are indicated on the attached map (figure 1).

Substrate collection was perforned using a 15.24 cm (6 inch) dianeter
stainless steel cylinder, simlar to one described by MNi el and
Ahnell (1964) and later nodified by Burns (1970). Tyler screens with
openi ngs of 26.67 nm (1.050 in), 3.327 nm (0.131 in.) and 0.833 mm
(0.0343 in.) were used to separate the sanples into four size classes
with the snallest size retained by a pan. These class sizes were

sel ect ed because they have been found to be detrinental to sal nonid
eggs and fry. As the volune of material |ess than 25 mm i ncreases,
chances of survival decreases. Materials from1l to 3 mminpede fry
energence, and sedinments smaller than 0.8 mmgreatly reduce streanbed
permeabi lity and reduce egg survival (Hall and Lantz, 1969). Each
class size was converted to a percentage of the total vol une obtai ned.

After the substrate was sorted to size, substrates were neasured
volunetrically in a 1-liter nalgene graduated cylinder filled with 500
m of clear water. Total displacenment was neasured and recorded. The
fine sedinments caught in the bottom pan were placed in the graduated
cylinder and left to stand ten mnutes for settling and neasuring.
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Results and Di scussi on

There appeared to be an average of 10 juvenile salnmonids for every 100 feet
section of stream upstreamfromthe damsite and three for every 100 feet
downstream It nust be enphasized that these nunmbers are based on only

vi sual estinmates.

Each size of streanbed sedi nents was cal cul ated as a percentage of the whole
sanple. The three sanples per location were averaged to find the nean size
distribution for that |ocation. Results as recorded on the attached data
sheet (Table A) and graph (figure 2) indicate that Station #3, inmmediately

bel ow the dam site, had 20% nore fine sedinent (< 0.0348) than the upstream
stations #1 and #2, respectively, while downstream station #4 had 22% and 24%
more fine sediment than station 1 or 2, respectively. Substrate greater than
0.0348" seened to decrease in the downstreamriffles. These results indicate
that the occurrence of fine sedinents (<0.0348" dia.) dramatically increased
fromthe damto about 1/4 mile downstream

Sedi nentation is one of the nbst severe problens occurring in stream
habitats, especially in streans utilized by steelhead. It nay adversely
affect fish in several ways, sonme of which are not readily apparent.
Increased turbidity allows nore of the sun's rays to be absorbed into the
wat er, thereby increasing water tenperatures. This can raise the stream
tenperature to a level which is unsuitable for cold water fishes such as
sal mon and steel head. |ncreased sedinentation is noat damagi ng during
dropping or low water flows. The anopunt of material which a stream can
transport is directly related to water velocity. Thus, if a streanbed is
disturbed at low flows, the fine sedinment drops out of the water rapidly
(Cordone and Kelley, 1961). This material then settles into downstream
spawni ng gravels, causing several problens. Devel oping fish eggs, for
exanpl e, are soon smothered as the deposition of sedinent stops the flow of
wat er through the gravels depriving the eggs of oxygen and eliminating the
flushing of toxic nmetabolic wastes. Also, as the fine sedi nent and sand
settle into the gravels, they "cenent" the gravels together. Once the
gravel s becone cenented, adult fish are no |onger able to dig nests to |ay
their eggs. It may take as long as five to ten years for gravels to recover
their original spawning potential once this has occurred (Cal houn, 1967).

Sedi nentation also results in the filling in of pools, inmportant for resting
and nursery areas. Fish, for the nobst part, cannot swimall the tinme. |If
they do not have pools or relatively quiet waters in which to rest, they wll
eventual |y die of exhaustion. Many of the pools downstream fromthe dam were
heavi |l y sedi ment ed.

Al t hough adult fish are difficult to kill by direct clogging of the gills
with fine suspended sedi nents, the smaller the fish, the nore susceptible
they are to this problem Thus, with extrenmely heavy sedimentation the
younger, smaller fish will probably die first.
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Filling in the spaces between the gravels with sand and silt al so snothers
out nost of the aquatic insects which formthe bulk of the food for the
stream fi shes. Unenbedded or partially enbedded cobble is an inportant
substrate conponent in a viable diversely-productive nountain stream
Loosel y conpacted cobble perm ts maxi mum i nhabitation by aquatic insects.

I nsect habitat could be altered greatly by the addition of fine particles to
the stream thus lowering the availability of food organisns for trout

(ElI FAC, 1964; Brusven and Prather, 1974). Study tinme was not available to
quantify observations on insect lire but in the course of field

i nvestigations, observations did indicate a reduced insect popul ation bel ow
the dam site as conpared to above

Concl usi on
On the basis of our investigation the construction of the dam exposure of
the enmbanknents and the presence of heavy equipnment in this area has caused

erosi on problenms which could severely increase with winter rains unless the
damis renoved and the enbanknments are stabilized with natural plant cover.

James G Lem eux
Aquati c Bi ol ogi st
Regi on 3

Attachnents

JGL:tk
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Table A

Russi an Gul ch Creek

Weat her: Sunny and cl ear
Air T - 63°F Water T - 56°F
STATION 1: About 1/4 ml. upstreamfromthe damsite; characterized by |arge
rocks and boulders and very little exposed enbanknents
Sanpl e
Di spl acenment (m)
Si eve # A (%total) B (%total) C(%total) Average (% total)
1 820 (38) 940 (37) 750 (33) 837 (36)
2 450 (21) 520 (21) 510 (23) 493 (21)
3 730 (34) 850 (34) 810 (36) 797 (35)
Pan 150 (7) 210 (3) 190 (8) 183 (8)
Tot al 2150 (100) 2520 (100) 2260 (100) 2310 (100)

Average pan = 8% average #3 plus pan = 43%

STATI ON 2: About 50 yards upstreamfromthe damsite; characterized by sone
| arge rocks and exposed enbanknents
Sampl e
Di spl acenent (m)

Si eve # A (%total) B (%total) C(%total) Average (% total)

1 750 (33) 890 (36) 1100 (41) 913 (37)

2 510 (22) 550 (23) 610 (22) 557 (22)

3 790 (34) 820 (33) 850 (32) 820 (33)

Pan 250 (11) 190 (8) 130 (5) 190 (8)

Tot al 2300 (100) 2450 (100) 2690 (100) 2480 (100)

Aver age pan = 8% average #3 plus pan = 41%



Table A (cont.)

STATION 3: Directly below the damsite; characterized by |arge rocks and
conpl etely exposed enbanknents

Sampl e
Di spl acement (ml)

Si eve # A (%total) B (%total) C(%total) Average (% total)
1 100 (4) 150 (6) 210 (9) 153 (6)

2 530 (22) 1200 (45) 620 (25) 783 (31)

3 1350 (57) 1050 (39) 1230 (53) 1227 (49)

Pan 410 (17) 270 (10) 320 (13) 333 (14)

Tot al 2390 (100) 2670 (100) 2430 (100) 2496 (100)

Average pan - 14% average #3 plus pan = 63%

STATI ON 4: Al nost adj acent to the salnmon rearing tank; characterized by
exposed banks and | arge heavily silted pools

Sanpl e
Di spl acement ()

Si eve # A (%total) B (%total) C (%total) Average (% total)
1 180 (7) 100 (3) 120 (4) 133 (5)

2 620 (24) 1120 (34) 940 (34) 873 (34)

3 1410 (54) 1640 (50) 1180 (43) 1410 (49)

Pan 390 (15) 430 (13) 510 (19) 443 (16)

Tot al 2600 (100) 3290 (100) 2750 (100) 2880 (100)

Average pan - 16% average #3 plus pan - 65%



