STREAM | NVENTCRY REPORT

EAST BRANCH SOUTH FORK EEL RI VER

| NT I

A streaminventory was conducted during the fall of 1993 on East
Branch South Fork Eel River (East Branch) to assess habitat
conditions for anadronous sal nonids. The inventory was
conducted in two parts: habitat inventory and bi ol ogi cal
inventory. The objective of the habitat inventory was to
docunent the habitat avail able to anadronous sal nonids in East
Branch. The objective of the biological inventory was to
docunent the sal nonid species present and their distribution.
After analysis of the information and data gathered, stream
restoration and enhancenent recomendati ons are presented.

There is no known record of adult sgawni ng surveys havi ng been
conducted on East Branch. The objective of this report is to
docunent the current habitat conditions, and reconmend options
for the potential enhancenment of habitat for chinook sal non,
coho sal non and steel head trout.

WATERSHED OVERVI EW

East Branch is tributary to the South Fork Eel River, tributary
to the Eel River, located in Hunboldt County, California (Figure
1). The legal description at the confluence wth the South Fork

Eel R ver is T4S R3E S36. Its location is 40°04' 03" N. | atitude

and 123°47' 25" W |ongitude. East Branch is a third order stream
and has approximately 21 mles of blue |ine stream according to
the USGS Bell Springs, Garberville, Harris, Jewett Rock, and
Nobl e Butte 7.5 m nute quadrangles. East Branch and its
tributaries drain a basin of approximately 77 square mles, and
the systemhas a total of 68 mles of blue Iine stream  Sunmer
base flow is approxinmately 4.9 cfs at the eleven mle mark.
Sunmmer flows beconme intermttent in the | ower reaches due to
aggradation. Elevations range from about 360 feet at the nouth
of the creek to 3,700 feet in the headwater areas. Oak and
grassl and dom nate the watershed. The watershed is primarily
privately owned and is managed for grazing and tinber harvest.
Year round vehicle access exists fromU. S. H ghway 101 at Benbow.

METHODS

The habitat inventory conducted in East Branch follows the



met hodol ogy presented in the Liforni | noni t ream itat
Restorati on Manual (Flosi and Reynolds, 1991). The California
Conservation Corps (CCC) and contract seasonal Technical

Advi sors that conducted the inventory were trained in
standardi zed habitat inventory nethods by the California
Departnent of Fish and Gane (DFG . East Branch personnel were
trained in June 1993, by Gary Flosi and Scott Downie. This

i nventory was conducted by a two person team

HABI TAT | NVENTORY COVPONENTS

A standardi zed habitat inventory form has been devel oped for use
in California stream surveys and can be found in the California

Salnmonid Stream Habitat Restoration Manual. This form was used
in East Branch to record neasurenments and observations. There
are nine conmponents to the inventory form

1. Fl ow

Flow is nmeasured in cubic feet per second (cfs) at the bottom of
t he stream survey reach using standard fl ow neasuring equi pnent,
if available. In sone cases flows are estimated. Flows should
al so be neasured or estimated at mmjor tributary confl uences.

2. Channel Type:

Channel typing is conducted according to the classification
system devel oped by David Rosgen (1985). This nethodology is
described in the California Salnonid Stream Habitat Restoration
Manual . Channel typing is conducted sinultaneously with habitat
typing and follows a standard formto record neasurenents and
observations. There are four neasured paraneters used to
determ ne channel type: 1) water slope gradient, 2) channel
confinement, 3) wdth/depth ratio, 4) substrate conposition
3. Tenperatures:

Both water and air tenperatures are taken and recorded at each
tenth unit typed. The time of the neasurenent is also recorded.
Tenperatures are taken in fahrenheit at the mddle of the
habitat unit and within one foot of the water surface.

4. Habitat Type:

Habi tat typing uses the 24 habitat classification types defined
by McCain and others (1988). Habitat units are nunbered

sequentially and assigned a type identification nunber selected
froma standard list of 24 habitat types. Dewatered units are
| abel ed "dry". East Branch habitat typing used standard basin
| evel measurenment criteria. These paranmeters require that the



m ni mum | ength of a described habitat unit nust be equal to or
greater than the streamis nmean wetted wi dth. Channel dinensions
were neasured using hip chains, range finders, tape neasures,
and stadia rods. Unit neasurenents included nean | ength, nean
wi dt h, nmean depth, and maxi mum depth. Pool tail crest depth at
each pool unit was neasured in the thalweg. All neasurenents
were taken in feet to the nearest tenth.

5. Enbeddedness:

The depth of enbeddedness of the cobbles in pool tail-out
reaches is neasured by the percent of the cobble that is
surrounded or buried by fine sedinment. |In East Branch,
enbeddedness was ocularly estimted. The val ues were recorded
using the follow ng ranges: 0 - 25% (value 1), 26 - 50% (val ue
2), 51 - 75% (value 3), 76 - 100% (val ue 4).

6. Shelter Rating:

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

7. Substrate Conposition:

Substrate conposition ranges fromsilt/clay sized particles to
boul ders and bedrock elenments. In all habitat units, dom nant
and sub-dom nant substrate el enents were ocularly estimted
using a list of seven size classes.

8. Canopy:

Stream canopy is estimated using handhel d spherical densioneters
and is a nmeasure of the water surface shaded during periods of
hi gh sun. I n East Branch, an estinmate of the percentage of the
habitat unit covered by canopy was nmade fromthe center of each
unit. The area of canopy was further analyzed to estimate its
per cent ages of coniferous or deciduous trees, and the results
recor ded.



9. Bank Conposition:

Bank conposition el enents range from bedrock to bare soil
However, the stream banks are usually covered with grass, brush,
or trees. These factors influence the ability of stream banks
to wwthstand winter flows. In East Branch, the dom nant
conposition type in both the right and | eft banks was sel ected
froma list of eight options on the habitat inventory form
Additionally, the percent of each bank covered by vegetation was
estimated and recorded.

Bl O .OF CAL | NVENTORY

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

el ectrofishing. These sanpling techniques are discussed in the
California Salnonid Stream Habitat Restoration Manual.

Bi ol ogi cal inventory was conducted in East Branch to docunent
the fish species conposition and distribution. Five sites were
el ectrofished in East Branch using one Smth Root Mdel 12

el ectrofisher. Each site was end-bl ocked with nets to contain
the fish within the sanple reach. Fish fromeach site were
counted by species, nmeasured, and returned to the stream

SUBSTRATE SAMPL| NG

Gravel sanpling is conducted using a 9 inch dianeter standard
McNei |l gravel sanpler. Sanple sites are identified nunerically
begi nning at the nost upstreamsite in the stream G ave
sanpl es are separated and neasured to determ ne respective
percent volunme using five sieve sizes (25.4, 12.5, 4.7, 2.37,
and 0. 85nmm).

During field analysis, fine sedinment suspended in the liquid
portion of the sanple is settled in Inmhoff cones for one hour,
nmeasured, and recorded on a standard field form The renmai nder
of the sanple is sealed in plastic bags with an identification
and information ribbon, then taken to the | aboratory for final
pr ocessi ng.

In the | aboratory the sanples are wet sieved using standard
Tyl er screens. All particles greater than 0.85 mmdi aneter are
nmeasured by displacenent in graduated cylinders. The vol une of
fine sedinment |less than 0.85 nmis neasured foll ow ng one hour
of settling in graduated cylinders or Imhoff cones. The fines



measured in the field are added to these results.

G avel sanmpling is conducted to determ ne the percentage of fine
sedi nent present in probable fish spawning areas. These areas
are generally found in low gradient riffles at the tail-outs of
pools. The higher the percent of fine sedinent, the |lower the
probability for eggs to survive to hatch. This is due to the
reduced quantity of oxygenated water able to percolate through
the gravel, or because of fine sedinent capping the redd and
preventing fry energence.

DATA ANALYSI S

Data fromthe habitat inventory formare entered into Habitat
Runtinme, a dBASE 4.1 data entry program devel oped by the
California Departnment of Fish and Gane (DFG. This program al so
processes and sunmmari zes the data.

The Habitat Runtinme program produces the follow ng tabl es:

Riffle, flatwater, and pool habitat types
Habi tat types and neasured paraneters
Pool types

Maxi mum pool depths by habitat types

Dom nant substrates by habitat types

Mean percent shelter by habitat types

Graphics are produced fromthe tables using Lotus 1, 2, 3.
G aphi cs devel oped for East Branch South Fork Eel River include:

Riffle, flatwater, pool habitats by percent occurrence
Riffle, flatwater, pool habitats by total |ength

Total habitat types by percent occurrence

Pool types by percent occurrence

Total pools by maxi num dept hs

Enbeddedness

Pool cover by cover type

Dom nant substrate in low gradient riffles

Per cent canopy

Bank conposition by conposition type

HABI TAT | NVENTORY RESULTS
e ALL TABLES AND CGRAPHS ARE LOCATED AT THE END OF THE REPORT -
The habitat inventory of Septenber 14-30 and Oct ober 4-6, 1993,

was conducted by Chris Coyle and Brian M chaels (CCC and
contract seasonal). The survey began at the confluence with the



South Fork Eel River and extended upstreamto the confl uence of
Cruso Cabin and El khorn Creeks. The total |ength of the stream
surveyed was 109,969 feet, with an additional 14,023 feet of

si de channel

A flow of 4.9 cfs was neasured on Septenber 7, 1993 at habitat
unit 449 with a Marsh-MBi rney Model 2000 fl owneter.

This section of East Branch has six channel types: fromthe
nouth to 36,636 a C2; next 12,932" an F2; next 10,974" a C2;
next 835" a Bl-1; next 21,902' a C2; next 11,843 a B2; next
5,554" an A2; next 863" a B3; next 1,235 an A2, and the upper
7,195 a B3. C2 streans have gentle gradient (<1%, terraced,
cobbl e/ gravel channels, often oversized by historic geonorphic
events. F2 channels are |ow gradient (<1%, totally confined,
boul der channels. Bl-1 channels are noderate gradient (2.5-
4.09% , noderately confined, bedrock-controlled channels. B2
channel s are noderate gradient (1.0-2.5%, noderately confined,
| ar ge cobbl e/ boul der channels. B3 channels are noderate

gradi ent, cobbl e/ gravel channels with unstable, regenerating

sl opes. A2 channels are high gradient (>4%, boul der channels.

Wat er tenperatures ranged from54 to 77 degrees fahrenheit. Air
tenperatures ranged from46 to 87 degrees fahrenheit.

Table 1 sunmarizes the Level Il riffle, flatwater, and pool
habitat types. By percent occurrence, pools nmade up 34.9% of
the units surveyed, riffles 33.4% and flatwater types 31.5%
(Gaph 1). Flatwater habitat types made up 36.4% of the total
survey length, riffles 36.4% and pools 26.9% (G aph 2).

Twenty-three Level |V habitat types were identified. The data
are summari zed in Table 2. The nost frequent habitat types by
percent occurrence were |low gradient riffles, 28.4% md-
channel pools, 17.7% runs, 15.4% and step runs, 9.7% (G aph
3). By percent total length, low gradient riffles made up

34.1% step runs 13.7% m d-channel pools 12.0% and runs 11.6%

Four hundred twenty-six pools were identified (Table 3). Min
channel pools were nost often encountered at 54.9% and conpri sed
48. 7% of the total |ength of pools (G aph 4).

Table 4 is a summary of maxi mum pool depths by pool habitat
types. Depth is an indicator of pool quality. Two hundred
forty-three of the 426 pools (57% had a depth of three feet
or greater (G aph 5).

The depth of cobbl e enbeddedness was estimated at pool tail-
outs. O the 408 pool tail-outs neasured, 183 had a value of 1
(44.8%; 94 had a value of 2 (22.9%; 55 had a value of 3
(13.6%; and 76 had a value of 4 (18.7%. On this scale, a



val ue of one is best for fisheries (G aph 6).

A shelter rating was cal cul ated for each habitat unit and
expressed as a nean value for each habitat type within the
survey using a scale of 0-300. Riffle types had the highest
shelter rating at 40.1. Flatwater types had the | owest rating
with 28.2 (Table 1). O the pool types, the main channel pools
had the highest nean shelter rating at 42.3, backwater pools
rated 37.6, and scour pools 27.1 (Table 3).

Table 5 summari zes nmean percent cover by habitat type. Boul ders
are the dom nant cover type in East Branch and are extensive.
Bedrock | edges are the next npbst conmon cover type. Gaph 7
descri bes the pool cover in East Branch.

Table 6 summari zes the dom nant substrate by habitat type.

Gravel was the dom nant substrate observed in 152 of the 346 | ow
gradient riffles (43.9%. Small cobble was the next nost
frequently observed dom nant substrate type and occurred in
29.5% of the low gradient riffles (G aph 8).

95. 4% of East Branch | acked shade canopy. O the 4.6%that was
canopi ed, 80. 1% consi sted of deciduous trees and 19. 9% consi st ed
of coniferous trees. G aph 9 describes the canopy in East

Br anch.

Table 2 summari zes the mean percentage of the right and |eft
stream banks covered wth vegetation by habitat type. For the
streamreach surveyed, the nean percent right bank vegetated was
36.0% The nean percent |eft bank vegetated was 37.6% The
dom nant el enents conposing the structure of the stream banks
consi sted of 24.7% bedrock, 23.7% boul der, 30.0% cobbl e/ gravel,
9.8% bare soil, 2.5%grass, and 1.0% brush. Additionally, 7.3%
of the banks were covered with deciduous trees and 1.0%w th
coni ferous trees, including dowed trees, |ogs, and root wads
(Graph 10).

Bl O .Od CAL | NVENTORY RESULTS

Five sites were el ectrofished on Sept. 7, 9, and 30, and Cct. 7,
1993, in East Branch. The units were sanpled by Chris Coyle,
Crai g Mesnan, Jason MacDonnel |, Ruth Goodfield, and Warren
Mtchell (CCC and contract seasonals). Al neasurenents are
fork | engths unless noted ot herw se.

The first site sanpled was habitat unit 93, a run, approximately
14,815 feet fromthe confluence with the South Fork Eel River
and just upstream fromthe confluence of Buck Muntain Creek.
The site had an area of 2,466 sq ft and a volune of 1,973 cu ft.



The fish sanpled were not held for neasurenent due to high water
tenperatures. The sanple included 91 California roach, 40
Sacranment o squawfi sh, 139 Sacranmento suckers, 1 green sunfish

all juveniles; and 1 Pacific |anprey amocete. Additionally,
one 1+ age class juvenile steel head was observed.

The second sanple site was habitat unit 352, a run, approximtely
47,448 feet fromthe confluence with the South Fork Eel River

and just upstreamfromthe confluence of Tom Long Creek. The
site had an area of 320 sq ft and a volunme of 224 cu ft. The
site yielded 23 steelhead, 75 to 154 mm and 9 California roach,
27 to 57 mm

The third sanple site was habitat unit 449, a step run,
approximately 58,938 feet above the confluence with the South
Fork Eel River and just upstreamfromthe sumrer crossing at

mle 11. This site had an area of 6,016 sq ft and a vol une of
4,813 cu ft. The fish sanpled were not held for measurenent due
to high water tenperatures. The sanple included 25 young- of -

t he-year steel head, six 1+ age class juvenile steel head, four 2+
age class juvenile steel head, and five juvenile California roach.

The fourth site included habitat units 723-724, a step run and

| ow gradient riffle, approximtely 86,972 feet fromthe
confluence with the South Fork Eel River. This site had an area
of 2,214 sq ft and a volune of 1,764 cu ft. The sanple

consi sted of 95 steel head, ranging from65 to 175 mm

The fifth site was included units 989-990, a low gradient riffle
and m d-channel pool, approximately 105,085 feet fromthe
confluence with the South Fork Eel River. This site had an area
of 2,592 sq ft and a volune of 3,114 cu ft. The sanple included
99 steelhead, 47 to 210 mm 1 Pacific |anprey ammocete, 85 nm
2 juvenile Pacific giant salamanders, and 1 juvenile crayfish.

GRAVEL SAMPLI NG RESULTS

No gravel sanples were taken on East Branch.

DI SCUSSI ON

East Branch has six channel types: A2, Bl-1, B2, B3, C2, and
F2. The hi gh-energy and steep-gradient A2 channel type is
generally not suitable for instream enhancenent structures. The
B3 channel type is likewise ill-suited due to poor bank
stability. However, even within these reaches many site-
specific projects can be designed and inplenented, especially to



i ncrease pool frequency, volunme and pool cover.

There are 69,512 feet of C2 channel in East Branch. Eel River.
C2 channel s have suitable gradients and the stable stream banks
that are necessary for the installation of instream structures
designed to increase pool habitat, trap spawning gravels, and
provi de protective cover for fish. WlIl- placed and engi neered
structures that constrict the channel to form pool habitat or
cover structures are usually appropriate and have a good chance
of success in these channel types.

Boul der -dom nated Bl-1 channel s are consi dered poor candi dates
for channel aggrading structures but good to excellent for a
variety of boulder and |og cover structures. There are 835 feet
of Bl-1 channel in East Branch.

Moder at e gradi ent and stabl e channel configuration nake the B2
channel type good to excellent for the placenment of a w de
variety of |ow and nedi um stage cover and aggradation
structures, including single and doubl e deflectors and
constrictors, log cover and scour structures, weirs, and
subnerged shelters. Low gradient, totally confined F2 channels
are al so good to excellent for such structures. There are
24,775 feet of these channel types in East Branch.

The water tenperatures recorded on the survey days Sept. 14
t hrough Cct. 6, 1993, ranged from 54°F to 77°F. Air tenperatures

ranged from 46°F to 87°F. The warnmer water tenperatures were
recorded in the |ower half of the survey reach. From June 19
t hrough Septenber 24 we nonitored water tenperatures 3, 000

above the nmouth of East Branch. Through July and August high

t enper atures exceeded 79° F on 46 days. Another nonitor 12 mles
above the confluence with the South Fork Eel recorded water
tenperatures from Septenber 7 through Novenber 11. Through

Septenber and early QOctober tenperatures exceeded 70° every day
(see attached graphics). These warnmer tenperatures, if

sustai ned, are above the threshold stress |evel for sal nonids.
It is unknown if this thermal reginme is typical, but our

el ectrofishing sanples found steel head nore frequently in the
upper, cooler sanple sites. To make any further concl usions,
tenperatures need to be nonitored for a | onger period of tine

t hrough the critical sumer nonths, and nore extensive

bi ol ogi cal sanpling needs to be conduct ed.

Fl at wat er habitat types conprised 36.4% of the total |ength of
this survey, riffles 36.4% and pools 26.9% The pools are
relatively deep with 243 of the 426 pools having a naxi num depth
greater than 3 feet. |In coastal coho and steel head streans, it
is generally desirable to have primary pools conprise



approxi mately 50% of total habitat. In third and fourth order
streans a primary pool is defined to have a maxi mum depth of at

| east three feet, occupy at least half the width of the |ow fl ow
channel, and be as long as the | ow fl ow channel w dth.

Therefore, installing structures that will increase pool habitat
is reconmended for |ocations where their installation wll not

j eopardi ze the unstabl e stream banks or subject the structures
to high stream energy.

Two hundred seventy-seven of the 408 pool tail-outs neasured had
enbeddedness ratings of 1 or 2. Cobble enbeddedness neasured to
be 25% or less, a rating of 1, is considered best for the needs
of sal non and steel head. | n East Branch, sedi nent sources
shoul d be nmapped and rated according to their potential sedinent
yi el ds, and control neasures should be taken.

The nean shelter rating for pools was low with a rating of 36.6.
The shelter rating in the flatwater habitats was | ower at 28.2.
Riffles rated highest at 40.1. A pool shelter rating of
approximately 100 is desirable. The relatively small armount of
cover that now exists is being provided primarily by boulders in
all habitat types. Additionally, bedrock |edges contribute a
smal | amobunt. Log and rootwad cover structures in the pool and
flatwater habitats are needed to i nprove both sumrer and w nter
salnonid habitat. Log cover structure provides rearing fry with
protection from predation, rest fromwater velocity, and al so
divides territorial units to reduce density related conpetition
Two hundred fifty-four of the 346 low gradient riffles had
either gravel or small cobble as the dom nant substrate. This
is generally considered good for spawni ng sal noni ds.

The nean percent canopy for the survey reach was only 4.6% This
is a very | ow percentage of canopy, since 80 percent is
generally considered desirable. Elevated water tenperatures
coul d be reduced by increasing stream canopy. Cool er water
tenperatures are desirable in East Branch. The large trees
required to contribute shade to the w de channel typical of this
reach woul d al so eventually provide a |ong term source of |arge
woody debris needed for instream structure.

RECOMVENDATI ONS

1) East Branch South Fork Eel River should be managed as an
anadronmous, natural production stream

2) Tenperatures in this section of East Branch, as well as
upstream should be nonitored to determne if they are
having a del eterious effect upon juvenile salnonids. To
achieve this, biological sanpling is also required.



3)

4)

5)

6)

7)

8)

| ncrease the canopy on East Branch by planting w | ow,

al der, redwood, and Douglas fir along the stream where
shade canopy is not at acceptable |evels. The reaches
above this survey section should be inventoried and treated
as well, since the water flowing here is effected from
upstream I n many cases, planting will need to be

coordi nated to foll ow bank stabilization or upslope erosion
control projects.

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

Were feasible, increase woody cover in the pool and
flatwater habitat units. Mst of the existing cover is
from boul ders. Adding high quality conplexity with woody
cover is desirable. Conbination cover/scour structures
constructed with boul ders and woody debris woul d be
effective in many flatwater and pool locations. In a few
areas the material is at hand, but woody debris generally
is scarce near the stream

| nventory and map sources of stream bank erosion, and
prioritize themaccording to present and potential sedi nent
yield. ldentified sites should then be treated to reduce

t he amount of fine sedinments entering the stream

Active and potential sedinment sources related to the road
systemneed to be identified, mapped, and treated accordi ng
to their potential for sedinment yield to the streamand its
tributaries.

There are at |east two sections where the streamis being
i npacted fromcattle tranpling the riparian zone and
defecating in the water. Alternatives should be explored
with the grazier, and devel oped if possible.

PROBLEM SI TES AND LANDVARKS

The foll ow ng | andmar ks and possi bl e problem sites were not ed.

Al l

t he di stances are approxi mate and taken fromthe begi nni ng

of the survey reach

0' Begin survey at confluence with South Fork Eel River
at point where backfl oodi ng from Benbow Lake ceases.
Channel type is C2.

3035 Left bank slide 100" high x 400" long. Toe cut 15



3345

4450'

7171

7989'

8466’

10080'

10359’

11294’

11812’

13771

14185

14604
14815

14952

15354’

16181'

17236’

high x 100" long. Contributing fines.

Addi tional slide toe cuttage 20' high x 75" |ong.
Contributing fines.

Bl ue schist slunp earth flow up to 30" high x 430
| ong.

Ri ght bank erosion 100" high x 2123 | ong.

Pant her Canyon enters right bank. Flow estimted at
<1 gallon per mnute (gpm. Not accessible to
anadromous fish due to |low fl ow and steep gradient.

Left bank earthen terrace 8 high x 400" | ong.
Contri buting fines.

Ri ght bank bluffs, with areas of bare soil, 100" high
x 860" long. Contributing fines, cobbles, and
boul ders.

Left bank earthen terrace 9' high x 200" | ong.
Contributing fines.

Ri ght bank bedrock bluffs 150" high x 520" | ong.
Contributing fines.

Left bank earthen terrace 10' high x 100" | ong.
Contri buting fines.

Buck Mountain Creek enters right bank. Flow estimted

at ~1-2 gpm Tenperature 63°F. Possi bl e anadronous
fish habitat.

Two right bank erosion sites each 30° high x 70" 1ong.
Contributing fines and cobbl es.

Seasonal flatcar bridge.
Footbridge with 18 clearance. Bioinventory site 1

Left bank cut 10" high x 250" long. Contributing
fines.

Left bank erosion 12" high x 100" long. Contributing
fines and gravel.

Ri ght bank cut up to 20" high x 440" | ong.

Left bank erosion 10-12' high x 175" | ong.



18625’

19045

19652

19900°

20659

21269

21479

21805

23021'

24084’

244171

25169

27263

27680

Contributing fines and cobble. Left bank is rip-
rapped for 680" upstream

Ri ght bank cut 6' high x 1000 long. Contributing
fines.

Left bank erosion 50" high x 200" long. Contributing
fines.

Ri ght bank erosion 80" high x 200" long. Contributing
fines.

Dry right bank tributary.

Ri ght bank cut 7' high x 250" long. Left bank cut 10
hi gh x 250" long. Active channel w dens to ~300'.
Stream appears to have abandoned historical channel at
this point.

Bar bed-wi re fence crosses channel. Cattle activity in
stream channel on upstream si de.

Squaw Creek enters right bank. Dry from nouth
upstream for an unknown di stance. Anecdotal evidence
exi sts of Squaw Creek's historical use as sal nonid
habi t at .

A ford crosses the stream R ght bank erosion 100
high x 80" long. Contributing fines.

Left bank erosion up to 20" high x 675" | ong.

Ri ght bank erosion 40" high x 200" long. Contributing
fines.

Horse Pasture Creek enters |left bank. Mouth dry.

Upstream fl ow esti mated at ~1-2 gpm Tenperature 57°F.
Juveni | e cyprinids, suckers, and stickl eback observed
in Horse Pasture Creek.

Left bank erosion 15 high x 770" long. Contributing
fines.

Ri ght bank erosion 15 high x 300" long. Contributing
fines.

Rancheria Creek enters right bank. Muth dry; wetted
upstream ~1000" up Rancheria Creek is an inpassable
boul der cataract .



28541

28871

29911'

31064’

31613

32549’

34895

35256

35578

36636'

37379’

410171

42891

43155’

43867

44536'

Left bank erosion 10' high x 70' long. Toe of old,
reveget ated slide.

Ri ght bank toe of old, revegetated slide cut 15" high
x 200" long. Contributing fines.

Left bank erosion 70" high x 300" long. Contributing
fines.

Ri ght bank erosion 150" high x 630" |ong.
Contributing fines and boul ders.

Left bank erosion 70' high x 420" long. Contributing
fines, cobbles, and boul ders.

Ri ght bank bare soil/bedrock 200" high x 400" | ong.
Contri buting gravel .

Ri ght bank erosion 100" high x 200" | ong.
Contri buting fines.

Rays Creek enters right bank. Flow estimted at ~0.2
cubic feet per second (cfs). Cyprinids observed in
| ower reach

A d, revegetated right bank erosion 100" high x 250
ong. Contributing fines.

Term nus of old road on right bank. Begin bedrock
gorge. Channel type changes to F2.

Many 2+ age cl ass steel head observed. Many steel head
of this size observed throughout renai nder of survey.

Left bank tributary enters over 40" falls.

Left bank erosion 150" high x 200" long. Contributing
fines and boul ders.

Left bank tributary. Flow estimted at <1 gpm Not
accessi ble to anadronmous fish due to high gradient.
Ri ght bank erosion 100" high x 200" | ong.
Contributing fines.

Ri ght bank terrace 15" high x 400" long. Contributing
cobbl es and fi nes.

Left bank erosion 200" high x 100" long. Contributing
gravel and boul ders.



44795’

44952

45550’

45623’

46249

46273'

46653'

47166’

47391

47448

48161

48324'

48557

48869'

48915

Ri ght bank erosion 100" high x 150" | ong.
Contri buting fines.

Left bank terrace 10" high x 150" long. Contributing
gravel and sand.

Begi n 390" | ong boulder cataract. Likely barrier to
squawf i sh col oni zati on

Bl ockage fornmed by ~20' dianeter boulders. Current
forced beneath and between boul ders form ng high-
vel ocity chute.

Left bank erosion 150" high x 150' long. Contributing
fines.

Ri ght bank erosion 100" high x 150" | ong.
Contributing fines.

Ri ght bank erosion 15" high x 200" long. Contributing
fines. Left bank erosion 100" high x 350" | ong.
Contri buting gravel.

Ri ght bank erosion 100" high x 200" | ong.
Contributing fines.

Tom Long Creek enters fromright bank. Muth wetted
and accessible to anadronous fish. Flow estinmted at
~1.5-2.0 cfs.

CCC bi ol ogical inventory site 2.

Ri ght bank erosion 75" high x 100" long. Contributing
fines. Left bank terrace 15 high x 200" |ong.
Contri buting gravel .

Ri ght bank erosion 20" high x 100" long. Contributing
fines.

Ri ght bank erosion 8 high x 75 long. Contributing
cobbl es.

Left bank erosion 50 high x 40' long. Contributing
fines.

Tributary enters right bank. Flow estimted at ~0.5
cfs. Not accessible to anadronmous fish due to steep
gr adi ent .



48944’

49006'

49270’

49568’

49697

50701

51280

51548’

52263

52331'

52842’

53403

53757

54506'

54725

Left bank erosion 40' high x 75 long. Contributing
fines and boul ders.

Ri ght bank erosion 40" high x 100" long. Contributing
fines.

Left bank erosion 20" high x 70" long. Contributing
fines. Right bank erosion 6' high x 150" | ong.
Contri buting fines.

End bedrock gorge. Channel type reverts back to C2.
Left bank erosion 200" high x 100" long. Contributing
fines and cobbl es.

Tributary enters |left bank. Flow estimated at ~1-2
gpm Not accessible to anadronous fish due to | ow
fl ow and steep gradient.

Ri ght bank cut 15" high x 500" long. Contributing
fines and cobbl es.

Access road on |eft bank. Left bank erosion 50" high
x 500" long. Contributing fines.

Ri ght bank terrace cut 10" high x 1350'" | ong.
Contributing fines.

Tributary enters |eft bank. Flow estinmated at ~0.5
cfs. Not accessible to anadronmous fish due to steep
gradient. Landslide on tributary 150' high x 300
long is contributing fines and cobbles to East Branch.

Left bank erosion 40" high x 300" long. Contributing
fines.

Left bank erosion 200" high x 350" long. Contributing
fines and gravel.

Ri ght bank erosion 100' high x 400" | ong.
Contri buting fines.

Left bank erosion 200" high x 400" long. Contributing
fines. Right bank erosion 50" high x 200" | ong.
Contri buting fines.

Left bank erosion 100" high x 150' long. Contributing
fines.

Left bank erosion 1130' |ong by unspecified height.
Contributing fines.



55873

56005’

56395’

56556’

57598’

57771

57856

58740

58762

58938’
60061

60134

60542

61377

61640

Ri ght bank erosion 15 high x 200° long. Contributing
fines.

Left bank erosion 100' high x 200" long. Contributing
fines.

Left bank erosion 50 high x 250" long. Contributing
fines.

Ri ght bank erosion 50° high x 600" long. Contributing
fines.

Left bank erosion 70" high x 200" long. Contributing
fines.

Tributary enters left bank. Flow estimated at ~2 gpm
Not accessible to anadronmous fish due to |ow fl ow and
steep gradi ent.

Ri ght bank erosion 50" high x 300" long. Contributing
fines.

Eel River Sawnm | |s haul road sumrer crossing. G avel
fill with dual 2' x 20" corrugated pipe cul verts.
Cul verts are passable to mgrating fish.

Left bank erosion 50" high x 500" long. Contributing
fines.

CCC bi oi nventory site 3.

Left bank erosion 200" high x 300" long. Replanted
with fir seedlings. Contributing fines.

Ri ght bank erosion 30" high x 200" |long. Replanted
with fir seedlings. Contributing fines. Tributary
enters right bank. Flow estimated at ~0.3 cfs.
Possi bl e anadronmous fish habitat.

A d bridge site; only footings remain. Begin second
bedrock gorge. Channel type changes to Bl-1.

End bedrock gorge. Channel type reverts back to C2.
Left bank cut 10" high x 100" long. Contributing
fines. Right bank erosion 20" high x 250" | ong.
Contributing fines.

Left bank erosion up to 100" high by 600" |ong, partly
revegetated, then 300" high by an additional 600



62019
62340

63305’

63588’

63816'

63965’

64245'

64409’

64751

65033’
65239

65417

65551"

66244

66446’

66628

long. Both contributing fines.
Road access on right bank.

Left bank tributary. Flow estimated at ~1-2 gpm Not
accessi ble to anadronmous fish due to | ow fl ow and
steep gradient.

Ri ght bank erosion 150" high x 200" | ong.

Contri buting fines.

Smal | 100" high x 70" long |left bank slide has felled
~6 small oak and fir into channel and contri buted
fines.

Left bank tributary. Flow estimted at <1 gpm Not
accessi ble to anadronmous fish due to |low fl ow and
steep gradi ent.

Ri ght bank road access. Left bank erosion 100' high x
350" long. Contributing fines.

Left bank tributary enters dry overflow channel. Flow
estimated at ~1-2 gpm Not accessi ble to anadronous
fish due to | ow fl ow and steep gradient.

St andi ng stunps give evidence of historical channel
bei ng oversi zed by about a factor of four (100

i ncreased to 400').

Ri ght bank cut 6' high x 250" long. Contributing
cobbl es.

Left bank road access.

Ri ght bank erosion 100" high x 175" | ong.
Contri buting fines.

Dry right bank tributary. Fresh right bank road cut
fromresidence to stream channel

Left bank cut 10" high x 550" long. Contributing
fines.

Left bank revegetated slide 300" high x 400" |ong.

Ri ght bank erosion 20" high x 100' long. Contributing
fines.

Left bank cobble terrace 5 high x 400" | ong.



66700

66991'

67583

68232

68398’

69061'

69381

69518’

70166’

70166

70673

71644'

72173

72471

73089'

73202

Left bank dry tributary. Right bank erosion 100" high
x 300" long. Contributing fines and cobbl es.

Left bank erosion 200" high x 350" long. Contributing
fines.

Ri ght bank erosion 75" high x 350" long. Contributing
fines.

Left bank erosion 100" high x 300" long. Contributing
fines.

Resi dence with road access on right bank.

Left bank erosion 70' high x 40' long. Contributing
fines.

Ri ght bank erosion 50° high x 150" long. Contributing
fines.

Left bank erosion associated with old road cut. 50
high x 200" long. Contributing fines.

Ri ght bank erosion 100" high x 250" |ong.
Contributing fines and cobbl es.

Left bank tributary. Flow estimted at ~0.3 cfs.
Young- of -t he-year sal noni ds observed in | ower reach,
but upstream passage bl ocked ~100" upstream from
confl uence by 50" falls.

Ri ght bank erosion 100" high x 300" | ong.
Contri buting fines.

Left bank erosion 100° high x 200" long. Contributing
fines.

Left bank erosion 100" high x 200" long. Contributing
fines.

Ri ght bank erosion 75 high x 250' long. Contributing
fines.

Ri ght bank erosion 50" high x 150° long. Contributing
fines.

Left bank tributary. Flow estimted at ~0.3 cfs.

Tenperature 59°F. Young-of -t he-year sal noni ds observed
in tributary.



73931

74177

74697

75092

75487

76053'

76400

76893’

78505’

78654'

78785

78870

79389
79940

80200

80439'

80875

81015’

Ri ght bank erosion 200" high x 400" |ong, nostly
revegetated. Contributing fines.

Ri ght bank tributary. Flow estimated at ~2 gpm  Not
accessi ble to anadronmous fish due to | ow fl ow.

Left bank erosion 100" high x 200" | ong.

Left bank erosion 100" high x 200" long. Contributing
fines.

Ri ght bank erosion 80" high x 175" long. Contributing
fines.

Left bank erosion 125 high x 500" long. Contributing
fines, boulders, and gravel.

Rock weir. Residence on right bank.

Left bank erosion up to 150" high x ~1500" | ong.
Contributing fines.

Ri ght bank erosion 100" high x 200" | ong.
Contri buting boul ders.

Next 2055' of channel inpacted by boul ders and rubbl e
from Noble Butte slide, causing an Bl-1 type channel

Ri ght bank terrace caused by debris from Noble Butte
slide. 15" high x 1150" long. Contributing cobble
and boul ders.

Left bank erosion 200" high x 1070" | ong.
Contri buting fines.

Left bank spring. Fresh silt flows on |eft bank.

Nobl e Butte slide. 800" high x 760" |ong.
Contributing fines, cobbles, and boul ders.

Left bank erosion 100" high x 510' long. Contributing
boul ders.

Ri ght bank spring.

Left bank erosion 200" high x unspecified | ength.
Contributing fines.

Left bank tributary. Flow estimted at ~1-2 gpm Not
accessi ble to anadronopus fish due to | ow fl ow and



81516’

82011'

82319’

82589’

82813'

83035

83091"

83279

83590"

84270’

84612’

84871

85126’

85161"

85626'

85720’

st eep gradient.

Left bank tributary. Flow estimated at ~1-2 gpm Not
accessi ble to anadronpus fish due to | ow fl ow and
steep gradient.

Ri ght bank erosion 150" high x 250" | ong.

Contributing fines and boul ders.

Ri ght bank erosion 70' high x 150" long. Contributing
fines and boul ders.

Pair of right bank erosion sites, 75 high x 125" |ong
and 75 high x 50" long. Contributing fines.

Left bank tributary. Flow estimated at ~1-2 gpm Not
accessi ble to anadronmous fish due to |low fl ow and
steep gradi ent.

Left bank erosion 50' high x 150" long. Contributing
fines.

Left bank tributary. Flow estimted at ~2 gpm Not
accessi bl e to anadronous fish due to | ow fl ow and
steep gradi ent.

Channel type changes to B2.

Left bank erosion 200" high x 450" long. Contributing
fines and boul ders.

Ri ght bank erosion 150" high x 310" | ong.
Contri buting fines.

Ri ght bank tributary. Muth dry. Not accessible to
anadronous fish due to I ow fl ow and steep gradient.

Ri ght bank erosion 100" high x 200" | ong.
Contributing fines and boul ders.

Left bank erosion 60" high x 100" long. Contributing
fines.

Ri ght bank erosion 70" high x 70" long. Contributing
fines and boul ders.

Ri ght bank erosion 150° high x 250" |ong.
Contributing fines and boul ders.

Left bank erosion 70' high x 390" long. Contributing
fines and boul ders.



86113

86694'

86972’
87216’

87307

88017

88900'

89173

89232

89442

89929’

90286’

90735’

90991"

91081'

91592

91948'

Left bank spring.

Ri ght bank erosion 150" high x 100" | ong.
Contributing fines and boulders. Toe is revegetated.

CCC bi oi nventory site 4.

Ri ght bank erosion 100" high x 150" | ong.
Contri buting cobbl e.

Left bank erosion 100' high x 100" long. Contributing
fines.

Left bank erosion 80" high x 200" long. Contributing
fines and cobbl es.

Little Butte

Left bank erosion 150" high x 300" long. Contributing
fines and boul ders.

Left bank tributary. Flow estimted at ~2 gpm Not
accessi ble to anadronpus fish due to | ow fl ow.

Left bank cut 10" high x 250" long. Right bank cut
15" high x 250" long. Both contributing fines.

Next 3688' of channel consists of an area of active
serpentine clay/boul der slunp earth flows. Left bank
slide 50° high x 465" long. Contributing fines.

Ri ght bank slide up to 100" high x 800" | ong.
Contributing fines and boul ders.

Left bank slide up to 200" high x 330" |ong.
Contributing fines and boul ders.

Left bank tributary. Flow estimated at ~0.2 cfs. Not
accessi ble to anadronous fish due to steep gradient.

Ri ght bank slunp 100" high x 500" long. Contributing
fines.

Left bank slide up to 100" high x 400" | ong.
Contributing fines and boul ders.

Ri ght bank slide up to 175" high x 480" | ong.
Contributing fines and boul ders.



92401'

92607

92915’
93157

93397’
93620’
93926’

94478

94753

94880"

95122’

95245’

95706’

95853'

95976

96497

96955

97191

Left bank slide 80" high x 300" long. Contributing
boul ders and fi nes.

Ri ght bank slide 100" high x 1010' long. Contributing
fines and boul ders.

Ri ght bank slide pushing boul ders against |eft bank
bedrock. Channel constricted to ~30'.

Ri ght bank slide inpinges directly on left bank. Not
a barrier.

Rock weir.
Dry right bank tributary.

Left bank erosion 50" high x 100" long. Contributing
fines and boul ders.

Left bank slide 300" high x 510' long. Mbstly
revegetated. Contributing fines, cobbles, and
boul ders.

Ri ght bank erosion 70" high x 200" long. Contributing
fines.

Ri ght bank erosion 30" high x 100' long. Contributing
fines and cobbl es.

Channel type changes to A2.

Ri ght bank erosion 100" high x 150" | ong.
Contri buting fines.

Left bank tributary. Flow estimted at ~1 cfs. Not
accessi ble to anadronous fish due to steep gradient.

A d, nostly revegetated | eft bank slide 100" high x
500" long. Toe cut 15 high x 400" |ong.
Contributing fines and cobbl es.

Ri ght bank erosion 150° high x 380" |ong.
Contributing fines and cobbl es.

Left bank erosion 100" high x 200" long. Contributing
fines.

Left bank slide 200" high x 300" long. Contributing
fines and boul ders.

Left bank erosion 100" high x 100" long. Contributing



97325’

97729

98265’

98409'
98660'

99323'

100272

100676
101161'

101324

101492

101539’

102136’

102378

102502’

102774

103092

fines and cobbl es.

Ri ght bank erosion 100" high x 150" | ong.
Contributing fines and boul ders.

Ri ght bank erosion 50" high x 100" | ong associ ated
with old road cut. Contributing fines. Left bank
erosion 50' high x 100" long. Contributing fines and
boul ders.

Ri ght bank erosion 100" high x 150" | ong.
Contributing fines and gravel.

Bedrock constriction.

Dry left bank tributary.

Ri ght bank erosion 70" high x 200" long. Contributing
fines.

Ri ght bank erosion 70" high x 250' long. Contributing
fines and gravel.

Channel type changes to B3.
Dry left bank tributary.

Ri ght bank erosion 80" high x 250" long. Partly
revegetated. Contributing fines.

Left bank erosion 50" high x 200" long. Contributing
fines.

Channel type reverts to A2.

Left bank erosion 30" high x 100" long. Contributing
fines. Right bank erosion 50" high x 200" | ong.
Contri buting fines.

Left bank erosion 80" high x 150" long. Contributing
fines.

Left bank tributary. Flow estimted at <1 gpm Not
accessi ble to anadromous fish due to |ow fl ow and
steep gradient.

Channel type changes to B3.

Left bank erosion 20" high x 100" long. Contributing
fines.



103357

103898'

104382

104559’
105085’
105212’

105697

106197
106769

107086’

107128

107457

107858’

108689'

108912’

109058"
109110

109255

Ri ght bank erosion 25 high x 750" long. Contributing
fines.

Dry right bank tributary.

Left bank tributary. Flow estimted at <1 gpm Not
accessi ble to anadronous fish due to | ow fl ow and
st eep gradient.

Left bank access road. Flagged: CN 1/16 S9 Bl Rl 1954.
CCC bi oi nventory site 5.

Ri ght bank erosion 10' high x 400" long. Contributing
fines.

Left bank erosion 100" high x 50" long. Contributing
fines.

Dry right bank tributary.

Ri ght bank slunmp 30" high x 70" long. Contributing
fines.

Left bank erosion 70" high x 150" long. Contributing
fines and boul ders.

Ri ght bank erosion 20" high x 70" long. Contributing
fines.

Left bank erosion 20" high x 50" long. Contributing
fines.

Left bank erosion 70" high x 200" long. Mostly
revegetated. Contributing fines and cobbl es.

Left bank erosion 30' high x 100" long. Contributing
fines.

Ri ght bank erosion 100" high x 40" long. Contributing
fines.

Start of 400" |ong boul der cataract. Not a barrier.

Left bank slide 150" high x 150" long. Mostly
revegetated. Contributing fines.

Left bank erosion 80" high x 150" long. Contributing
fines and boul ders.



109509’

109969

Ri ght bank erosion 20" high x 200" long. Contributing
fines.

End of survey at confluence of Elkhorn and Cruso Cabin
Creeks. Flows estimated at ~0.3 cfs for Cruso Cabin
Creek and ~2 cfs for El khorn Creek. Young-of-the-year
sal noni ds observed in both creeks.



LEVEL 11 and LEVEL |1V HABI TAT TYPE KEY:

HABI TAT TYPE LETTER NUVBER
Rl FFLE

Low Gadient Riffle [ LCR] 1.1
H gh Gadient Riffle [ HGR] 1.2
CASCADE

Cascade [ CAS] 2.1
Bedr ock Sheet [ BRS] 2.2
FLATWATER

Pocket Water [ PON 3.1
Gide [ GLD| 3.2
Run [ RUN| 3.3
Step Run [ SRN] 3.4
Edgewat er [ EDW 3.5

MAI' N CHANNEL POOLS

Trench Pool [ TRP] 4.1
M d- Channel Pool [ MCP] 4.2
Channel Confl uence Pool [ CCP] 4.3
St ep Pool [ STP] 4.4
SCOUR POOLS

Cor ner Pool [ CRP] 5.1
Lateral Scour Pool - Log Enhanced [ LSL] 5.2
Lateral Scour Pool - Root WAd Enhanced [ LSR] 5.3
Lateral Scour Pool - Bedrock Formed [ LSBK] 5.4
Lateral Scour Pool - Boul der Forned [ LSBO] 5.5
Pl unge Pool [ PLP] 5.6

BACKWATER POCLS



Secondary Channel Pool

Backwat er Pool - Boul der Forned
Backwat er Pool - Root Wad Forned
Backwat er Pool - Log Forned
Damred Pool

[ SCP]
[ BPB]
[ BPR]
[ BPL]
[ DPL]

90020
GAWN P



