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Abstract

In 1964, the Cearwater National Forest and Bonneville Power Adm nistration
entered into a contractual agreement (Project 84-31) to identify potential
enhancenent projects for anadrnous fish in the Cearwater River Basin. The
primary objectives of this project were to survey potential stream and
identify opportunities to mtigate for the effects of past and present
influences . Selected tributaries of the Lochsa River were determned to be

suitable for this type of project.

Four Lochsa River tributaries on the Lochsa Ranger District were identified as
candidates for habitat mtigation. These streans were \al de, Deadman, | ower
Fish, and Boul der Creeks. These streams were surveyed and analyzed to
determine: 1) limting factors to fish production; 2) the extent and severity
of these limtations, and; 3) the feasibility of elimnating and/or nitigating
these factors. A plan was developed to display appropriate projects and costs
associated with mtigating the inpacts of identified limting factors on fish.
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The Cearwater National Forest (1.8 mllion acres) is located in north
central Idaho and supports some of the nost significant and val uable

sal monid resources in the region. The Forest provides a total of 2,500
acres of spamng, rearing, and mgratory habitats for two anadronmous
species - spring chinook salmon and summer steelhead trout. O this total,
100 acres consist of high quality spawning habitat.

Recent history has documented the extensive hydroelectric devel opnent of
the Colunmbia and Snake Rivers and their major tributaries. This

devel opnent has depleted the basin's and Forest's fish resources. In 1927,
a dam built near Lew ston, ldaho virtually destroyed the run of spring
chinook salnon in the Clearwater River Drainage. In the early 1970's,

Dwor shak Dam on the North Fork of the Clearwater Rver elimnated 60
percent of the Forest’s highest quality habitat for steelhead trout; and

| ower Granite Dam on the Snake River increased the nortality gauntlet to a
total of eight danms on the systemthat fish destined for lIdaho or the ocean
had to negotiate. By the mid 1970's, Ildaho stocks of anadronous fish had
bottomed cut and were perched on the brink of extinction. Since that tine,
accelerated efforts of nitigation and restoration have actuated a trend of
signif icant recovery - especially for steelhead trout.

In 1984, and under the auspices of the Northwest Power Act, the O earwater
National Forest and Bonneville Power Administration entered into a
contractual agreement (Project 84-31) to identify potential enhancenent
projects for anadromous fish in the Cearwater Rver Basin. Four
tributaries of the the Lochsa River were surveyed. These streans were

VWl de Creek, Deadman Creek, lower Fish Creek, and Boulder Creek (Fig. 1).

DESCRIPTICN OF PRCJECT AREA

The four streams drain landfornms that include steep breaklands, colluvial
upl ands, fluvial, mass wasted slopes, and floodplains. Breaklands and

col luvial uplands dom nate these watersheds. The Idaho Batholith dom nates
the geol ogic |andscape. FErosive, granitic soils typify the soil profile.
The streans are third to seventh order tributaries flow ng through a mx of
coni ferous and deciduous vegetation. Al four stream support, or could
potential ly support, populations of steelhead and westslope cutthroat
trout. Lower Fish Creek has been docunented to support |ow popul ations of
chinook salnmon. Deadman and Boul der Creeks could potentialiy support

chi nook sal non.

The headwaters of Walde and Deadman Creek drainages have been extensively
roaded for tinber harvest. The first activity In the Walde Creek drainage
occurred in the 1960%w th the building of a high density |ogging read
system This activity heavily inpacted the Walde Creek systemwith the
construction of numerous roads at 300" elevation contours on erosive

| andtypes. Logging in the upper end of the Deadman Creek drainage began in
the early 1970% The lower road density and nore stable |andforns in the
Deadman Creek drainage have kept inpacts to Deadman Creek |ess severe than
Wl de Creek. The reaches of these streans that provide the fish habitat
are virtually inaccessible by road.
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There are several potential mni n? operations in the Walde Creek drainage.
Damage to fish habibat attributable to past mning operations has been
negligible. Current mning activity is at a relatively low level and is
projected to remain so.

II1.KETEODS

A.

Physical and Biological Sury

The methods used in performng the stream surveys for Wl de, Deadman,
| ower Fish, and Boul der Creeks followed the quidelines established in
the "Stream Survey Narrative - Clearwater National Forest Ccular
Techinque for Miltiple Use Planning Input - 196”. The nost inportant
portion of the survey was to determne factors that were limting
production of anadronous salnonids. Specific attention was PI ven to
Identifying: 1) barriers to upstream mgration by adult steelhead ana
chinook salnon; 2) abundance and availability of large woody debris
k(1>€ dianeter); and, 3) mxture and quality of spawning and rearing

api tat.

In the Boulder Creek drainage, the ngjor survey nethod was

snorkeling. The purpose was to determne the extent of penetration by
steelhead to aid in identifying upstream mgration barriers. Physical
stream features were estimated.

A estimate of continued erosion and in-stream sedi ment |oads was done
for Walde and Deadman Creeks using the WATBAL watershed sinulation
nodel . The model is used to predict inpacts to a watershed system
fromtinber harvest and road construction activities. The inpacts of
erosion, sedimentation, stream flow are predicted from conparisons
with nodelled natural conditions.

In conjunction with WATBAL, the biological conditions of \alde and
Deadman Creeks were estimated using the FISHSED Mbdel (Stowell et al.,
1983).  This nodel uses existing in-stream sediment conditions and
stream channel characteristics to predict the level of fish production
relative to the potential of a given stream

Anal Yses were al so done to evaluate the physical limting factors to
steel head rearing and spawning habitat on smolt production. The
limting factor analysis oversinplifys the conplex factors affecting
fish popul ations. However, it is useful to identify factors which
have the greatest inpact on the fishery.



The following assunptions were used in the limting factor analysis:

*

full seeding of juveniles and biological potential at 10%(i.e.,
full biopotential);

fecundity rates of 6,000 eggs/steelhead (Dworshak National Fish
Hat chery);

13.7 nf spawning gravel/steelhead pair (Burner 1954);:
enbryo survival 30% (Bjornn 1978);

parr survival 20"; (Bjornn 1978);

parr survival over-winter 50X (Everest et al. 1984);
sunmer densities of juvenile steelhead at full biopotential

estimted at 35/100 mof pool area (data fromon the
Cear-water and Nez Perce National Forests).

IV. RESULTS AND DISCUSSION
A.  VALDE CREEK

1.

Pt ical { Biclogical CI I isti G

VWl de Creek, a third order stream enters Pete King Creek from
the north at mle 5.0 (Mirphy and Metsker, 1962). Walde Creek is
approxi mately four mles in length and drains a watershed of
ar)prom mately 5200 acres of National Forest Land. The stream
flows fromnorth to south (Fig. 2).

VMl de Creek currently provides habitas for resident rainbow and
cutthroat trout. Aﬂpr_oxi mately 170 m of spawning gravel and
7965 m of rearing habitat are available. Stream gradient
averages 6% with several short reaches éZOO to 600 averaging
2-3%  The reach of Wlde Creek surveyed averaged 3.0 m wde and
0.15 mdeep. Two steep reaches with cataracts and falls prohibit
upstreammgration of steelhead to the spawning and rearing
habitat In Walde Creek.

Onl'y 10% of the spawning gravei (15 n?) in this reach is in
good condition. Mst of the spawning gravel occurs in small
areas |/2 to 5 nf. Excessive sediment deposits are the primary
cause for this condition. Sediment deposition in pools averages
40% of potential pool volune. Pool quality is fair. The
percentage of sand and smaller size class stream channel
substrate average 20+% the small gravel to small rubble size
class and the large rubble to bedrock size class are equally
represented in the stream channel. Cobble enmbeddedness averages
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PERCENT
SEDIMENT
PRCDUCTICON
ABCVE
NATURAL

COMDITIONS

about 50%5. The pool to riffle ratio is about 30:70. The amount
cf instream debris (>6' dianeter) is rated fair. Bank cover is
prcvided by mature cedar trees, aider, and miscellaneous
deciduous shrubs. Streambank cover is considered good. Benthos
quality is poor.

a. Trends in Sediment Production (As Predicted by VATBAL)

Stream: Walde Creek
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b. Limiting Factor Anaiysis on Potential Smolt Prcduction --

WALDE CREEK
Optimum Physical Habitat Conditions (i.e., 50% pool habitat

with no sediment impacts):

2
Surface Area (m2) X £0% Fool Area x 35 Parr/100m“” x
50% Over-winter Parr Survival = 7965 x .5 x .35 x .5 =
700 =molts prcduced zt 100% biopotential



Spawni Habitat Conditio (i.e., full seeding and
unlimted rearing habitat):

Spawni ng Area ﬁnf) x 13.7nf/ Adult Femmle x 6000

Eggs/ Adult Femal e x 30% Enbryo Survival to Parr x 20%
Sunmer Parr Survival x 50% Over-winter Parr Survival =
175 x 13.7 x 6000 x .3 x .2 x .5 = 2300 potential
snolts produced based on the anmount of available
spawning gravels (raw area)

Rearing Habitat Conditions (i.e., based on estimated
sedi ment inpacts to biopotential):

Surface Area (rr?) x Pool Area (% x 35 Parr/1 oont
Estimated Biopotential (% x 50% Over-winter Parr
Survival = 7965 x .3 x .35 x .59 x .5 = 250 potential
smol ts produced based on current rearing habitat
condi tions

C Limiting Factor Stratificatiop

1)  Principal Limting Factor -- Inaccessible to adult
steel head for spawning. |If the stream were accessible
for spawning, the stream could produce an estimated 250
steel head snelts. Making the area accessible would
have a direct benefit of helping to seed the upper
reaches of the mainsten of Pete King Creek.

a  Secondary Limting Factor(s) -- Deficient pool quality
due to excessive sediment and a |ack of l[arge instream
organic debris (trees). Increasing pool quantity and
quality and reducing the anount of sedinent travelling
in the stream could increase potential smolt production
to an estimated 700 snolts.

Discussion _and Management Opportunities

VWl de Creek is a tributarﬁ/ of Pete King Creek. Pete King Creek
is a myjor tributary to the Lochsa River and enters the Lochsa at
river mle 2.0. Pete King Greek is a r;?q or steelhead rearing
stream provi ding approxi mtely 53,000 nf rearing habitat and

890 nf of spawning gravels. Approximtely 25% of the andromous
fish rearing habitat in the Pete King Creek drainage occurs in
1.25 mle long reach imediately below the confluence of Pete
King Creek and Wl de Creek.

This upper reach of Pete King Creek has a channel gradient of
about 6%n€nd spawning gravels are quite scattered with only 5% of
the 180 of spawning gravel in good condition. This reach is
the highest that adult anadromous sal nonids can currently
penetrate the Pete King Creek system Because of the amount of

10



avail able rearing habitat and the generally poor quality spawning
habitat, we feel this reach is significantly understocked with
young st eel head.

Wl de Creek has one reach approximately one nmle above the
confluence of Walde Creek with Pete King Creek that has an
average gradient of 2-3%and an accunul ation of suitable

steel head spawning gravels. However, three small harriers to
upstream mgration of adult steelhead occur between the reach
with the spawning Gavels and the mouth of Vlde Creek. Access
tc this reach woul d occupy vacant habitat and increase seeding of
the upper reaches of Pete King Creek.

The headwaters of Walde Creek will continue to contribute
significant amounts of sediment to |ower Walde and Pete King
Creek. This is due tc the sedinent fromearly logging and road
construction that eroded and becone trapped in the channel
substrate and behind debris jams. Efforts to trap and renove
sediment in this reach would reduce the amount of sedinent
(t:rrarllsported to, and deposited in, the mains&m of Pete King

eek .

Fish habitat inprovenent opportunities in Wlde Creek arelimted
to inproving upstream access, enhancing existing spawning
grgyels, and reducing the dcwnstream novement of bedl oad

sedi ment .

An excellent opportunity exists to stock \Wlde Creek with
steelhead fry. The upper end of this reach is easily accessible
to hatchery trucks during My.

A .
[

S A B' 1 i ¥ ictios

Deadman Creek, a fifth order streamthat enters the Lochsa R ver
fromthe North at river mle 11.0 is approximately 7.5 n.iies in
length and flows primarily fromnorth to south. Deadman Oreek
drains a watershed of approximtely 12,000 acres of National
Forest Land. Approximately four mles of the [|ower reaches of
Deadman Creek were surveyed (Fig. 2).

This stream current.y provides habitat for steeiilead, resident
rainbow and cutthrogt trout. Approxirately 11¢C oS cf spawning
gravel and 26,60 r” of rearing nab:tat are svailab_e. Streem
gradient ranges frcm 1-6% and averages 2-35. The surveyed
rezches averaged 4.3 n1 wide and .22 m deep.

About 80% of t he s%mi ng gravel (980 nf) in this reach is in
good condition, Mst of the spawning gravel occurs in small
areas /2 to 5 nf. The percentage of sand and smaller size
class stream channel substrate average 20+% the small gravel to

11



2.

PERCENT
SEDIMENT
PRODUCTION
ABOVE
NATURAL
CONDITIONS

small rubble size class is about 45% of the substrate and the
large rubble to bedrock size class is about 35% of the
substrate. Cobble embeddedness averages about 50%. The pool to
riffle ratio is about 30:70. The amount of instream debris (>6!'
diameter) is rated fair. Bank cover is provided by mature
conifer trees, alder, and miscellaneous deciduous shrubs.
Streambank cover is considered good.

Physical | Biological Modelli

a. Trends in Sediment Production (As Predicted by WATBAL)
Stream: Deadman Creek

1000
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Cobble Embeddedness = 59%
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b. Limiting Factor Analysis on Potential Smolt Production --
DEADMAN CREEK

i iti (i.e., 50% pool habitat
with no sediment impacts):
Surface Area (mz) x 50% Pool Area x 35 Parr/100m2 X
50% Over-winter Parr Survival = 26,680 x .5 x .35 x .5
= 2300 smolts produced at 100% biopotential

12



Spawning Habitat Conditions (i.e., full seeding and
unlimited rearing habitat):

Spawning Area (nf) x 13.7nf/Adult Femmle x 6000

Eggs/ Adult Female x 30% Enbryo Survival to Parr x 20%
Summer Parr Survival x 50% Qver-winter Parr Survival =
1180 x 13.7 x 6000 x .3 x .2 x .5 = 15.500 potentia
smelts produced based on the amount of available
spawning gravel 3 (raw area)

Rearing Habitat Conditions (i.e., based on estimated
sediment impacts to biopotential):

Surface Area (n@) x Pool Area (% x 35 Parr /1 oonf
Estimated Biopotential (% x 50% Over-winter Parr
Survival = 26,680 x .3 x .35 x .71 x .5 = 990 potentia
smelts produced based on current rearing habitat

condi tions

c. Limiting Factor Stratification

1)  Principal Liniting Factor -- Deficient pool quality due
to excessive sedinent and a lack of large in& eam
organic debris (trees). Increasing pool quantity and
quality and reducing the amount of sediment travelling
in the stream could increase potential snolt production
froman estimated current production of 990 snmolts to
an estimted 2300 smelts (150+% increase in steel head
smolt production).

a  Secondary Limting Factor(s) -- None identified

imiti actor ement rtunite

Deadman Creek has been directly inpacted by the removal and
transport of cedar products (cedar shakes, shingles, and posts)
within the riparian zone. This process removed large trees from
the riparian zone. Perhaps more significantly, the stream
channel itself was cleared of large debris to allow for the
transport of the cedar products downstream during high water.
This activity occurred over 10 years ago

The riparian zone is still in excellent condition due to the
abundance of other conifers >12" dianeter. Rowever, large debris
recruitment into the stream channel has been |ow because of the
genera: youth and vigor of the conifers in the riparian zone

The shortage of large debris in the stream islljnjtin% the
steel head rearing capacity of the system bK limting habitat
diversity which would provide for nore high quality pools (only
rated as fair, now.

13



Fish habitat Inprovement opportunities in this streamare limted
to inproving pool quality b%/. increasing and stabalizi .nE. | arge
woody, debri's. Access to this streamis limted to hiking only.
Therefore, efforts to in’Brove habi tat diversity by increasing the
anount of |arge woody debris would be labor intensive and limted
to the use of chainsaws, portable w nches, and cable.

An excellent opportunity exists to stock this reach with
steel head fry. The upper end of this reach is easily accessible
to hatchery trucks.

C. LOWER FISH CREEK

Physical and Biological Characteristics

Fish Creek, a seventh order stream enters the Lochsa River from
the North at river mle 25.5. Fish Creek is approximitely 21
mles in length and drains a watershed of a1p|proxi mately 60,000
acres of National Forest |and. The stream flows primarily from
the northwest to the south and southeast (Fig. 3).

The Fish Creek drainage is a relatively pristine watershed. The
fires of 1919 and 1934 burned through the drainage. Logging
first appeared in the headwaters in 1971. The |ower reach of
Fish Creek (lower Fish Creek) averages 11.0 mwide and .45 m
deeL). There is little riparian vegetation overhanging the stream
bank.  Numerous |arge boulders provide deep pools as well as
shade for the fish to hide and escape direct sunlight.

This stream currently provides habitat for steelhead, resident
rai nby and cutthroat trout, and chinook sal mon. Aﬂproxi mat el y
660 m of spawning gravel and 70,800 nf of rearing habitat

are availan?Fe. Mst of the spawning gravel occurs in small areas
/2 to 5 Stream gradient ranges from 2-51 and averages 3%

About 80% of the spawning gravel (550 n?) in this reach is in
good condition. The percentage of sand and smaller size class
stream channel substrate average 5% the small gravel to small
rubble size class is about 20% of the substrate and the large
rubble to bedrock size class is about 75% of the substrate.
Cobbl e enbeddedness averages |ess than 25% The pool to riffle
ratio is about 30:70. The amount of instream debris >6'
dianeter) is nearllé/ non-exi stent. Pool quality is good.
Bankcover is provided by mscellaneous deciduous shrubs.
Streanbank cover is considered poor. Benthos quality is fair.

14
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2.

Physical and Biological Modelling

a.

Because of the lack of sedinent effects on this reach,
estimates of inpacts of sediment production from the extrene
headwaters on fish and fish habitat were not nade.

Lim'tin? Factor Analysis on Potential Smolt Production --
LOAER FISH CREEK

Optimun Physical Habitat Conditions (i.e., 50% pool habitat
with no sediment inpacts):

Surface Area (nf) x 50% Pool Area x 35 Parr/100nf x
50% Qver-winter Parr Survival = 70,800 x .5 x .35 x .5
= 6200 snelts produced at 100% bi opotenti al

Spawning Habitat Conditions (i.e., full seeding and
unlimted rearing habitat):

Spawni ng Area ﬁn‘f) x 13.7nf/ Adult Female x 6000

Eggs/ Adult Female x 30% Enbryo Survival to Parr x 20%
Summer Parr Survival x 50% Over-winter Parr Survival =
660 x 13.7 x 6000 x .3 x .2 x .5 = 8670 potenti al
snelts produced based on the amount of available
spawning gravels (raw area)

Rearing Habitat Conditions (i.e., based on estimated
sediment inpacts to biopotential):

Surface Area (nf) x Pool Area %0 x 35 Parr/100nf x
Estimated Biopotential (% x 50% Over-winter Parr
Survival = 70,800 x .3 x .35 x 1.00 x .5 = 3700
otential nolts produced based on current rearing
abitat conditions.

Limiting Factor Stratification

1) Principal Limting Factor -- Deficient pool quality due
to a lack of large instream organic debris (trees).
Increasing pool quantity and quality could Increase
potential snolt production from an estimated 3700 to
6200 steel head snolts (65t% increase in steelhead snolt
production).

2)  Secondary Limting Factor(s) -- Hone identified

Discussion and Management Opportunities

The riparian zone of |ower Fish Creek is virtually void of nature
conifersand tall deciduous trees/shrubs. The large wildfires in
this drainage prior to 1935 burned and then re-burned through
the riparian zone, consuned the mature conifers, and severely
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disrupted the conifer seed sources for i-e-seeding the riparian
zone. Qther than the catastrophic fires, this reach is pristine
in character (i.e., it has not been inpacted by sediment).

The inpact of the renoval of the riparian zone and a conifer seea
source has been that re-establishment of the conifers is
proceeding at a slow pace with many of the suitable tree sites

al ready occupied by shrubs. As a result of the absent |arge
debris conponent of the riparian zone, shading and insolation of
the stream channel is virtually non-existent in this reach.

Sunmer water tenperatures have been recorded in excess of

20.3 C. This is suspected to occur regularty in this reach and
for extended periods of the daylight hours during the sunmer.
Estimtes of the inpacts on winter water tenperatures, icing, and
fish have not been nade.

BCULLEER CEELK
1. PLysical Biologicai Cl stics

Boul der Creek, a sixth order stream enters the Lochsa River from
the North at river mle 26.5. Boulder Creek is approxinmately 13
mles in length arid drains a watershed of approximtely 28, 000
acres of National Forest land. The stream flows primarily from
the southeast to the northwest. Approximately 7.5 niles of this
stream were sanpled (Fig. 3).

The Boul der Creek drainage is a pristine watershed. Over 90% of
the drainage is in the Selway-Bitterroot WIderness Area. The
fires of 1919 and 1934 burned through the drainage. The stream
averages an estimated 10.7 mwde and .45 m deep. nere is
little riparian vegetation overhanging the stream bank. Numerous
| arge boul ders provide deep pools as well as shade for the fish
to hide and escape direct sunlight.

The primary purpose of the survey was to determne the degree of
penetration by mgrating adult steel head. Snorkelin? was done at
representative reaches to determne if juvenile steelhead were
present or absent. Approximately six mles above the mouth of
Boul der Creek, the presence of juvenile steelhead in the fish
pgpulatéon ceased. Above that point, no juvenile steel head were
observe

At this point a sloping falls (Carnal eta Falls) stops upstream
magration of adult steelhead. This falls is best described as a
steep, smooth cataract rising 25-30" in elevation and extending
approximately 50" in slope distance. An excellent take-off pool
exists at the foot of the falls. However, there are no pockets
for mgrating adult steelhead (or chinook salnon) to escape the
high water velocity travelling over the falls.
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2.

Densities of juvenile steelhead in the sanpled reaches below the
falls were quite law. Few fish of the year were observed.
Spawning gravels were virtually non-existent because of steep
stream gradients.

This stream currently provides habitat for steelhead, resident
rainbow, cutthroat, bull, and brooktrout. Approxinately 40
m of spawning gravel and 103,300 m of rearing habitat are

available. Stream gradient ranges from 2-5; and averages 3%

About 80% of the spawning gravel (90 nf) in this reach is in
good condition, Mst of the spawning gravel occurs in small
areas [/2 to 5 nf. The percentage of sand and smal | er size
class stream channel substrate average 5% the small gravel to
smal | rubble size class is about 40% of the substrate and the
large rubble to bedrock size class is about 55% of the
substrate. Cobbl e enbeddedness averages |ess than 25% The pool
toriffle ratio is about 25:75. The amount of instream debris
(>6* dianeter) is nearly non-existent. Pool quality is good.

Physical and Biological Modelling
a. Because of the lack of sediment effects on this reach,

estimates of inpacts of sediment production from the extreme
headwaters on fish and fish habitat were not nade.

b. Limting Factor Analysis on Potential Smolt Production -
BOULDER CREEK

/ : | (i.e., 50% pool habitat
with no sediment inpacts):

Surface Area (nf) x 50%Pool Area x 35 Parr/100m° X
501 Over-winter Parr Survival = 103,300 x .5 x .35 x .5
=_9050 snolts produced at 100% bi opotenti al

it ; _ (i.e., full seeding and
unlimted rearing habitat):

Spawning Area (nf) x 1 3.7nf/Adult Female x 6000

Eggs/ Adult Female x 30% Enbryo Survival to Parr x 20%
Summer Parr Survival x 50% Over-winter Parr Survival =
140 x 13.7 x 6000 x .3 x .2 x .5 = 1850 potential
snelts produced based on the anount of available
spawning gravels (raw area)
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Rearing Habitat Conditions (i.e., baaed on estinated
sedi ment i npact s t 0 biopotential):
Surface Area () x Pool Area (%) x 35 Parr/100m’
Esti mat ed Eiopotential (% x 50% Cver-wi nter Parr
Survival = 103,300 x .3 x .35 x .59 x .5 = 4500
ﬁotential amol ts produced baaed on current rearing
abitat conditions

C Limting Factor Stratification

1)  Principal Limting Factor -- Inaccessible to adult
steel head for SEamning. If the stream were accessible
for spawning, the stream could produce an estinmated
increase of 2650 steelhead molts. This could increase
estimated steelhead snolt production from a current
| evel of 1800 to 4500 (150+% i ncrease in steel head
snelt production.

2)  Secondary Linitin? Factor(a) -- Deficient pool quality
due to a lack of large instreamorganic debris
(trees). Increasing pool quantity and quality could
increase potential smolt production to an estimated
go50 snolts.

Di scussi on and Managenent Qpportunities

The reach above Carmaleta Falls has abundant high quality

spawni nghabi tat. Gentle stream gradient and expansive

accunul ations of excellent quality spawning gravels typify the
mai nstemof boul der Creek for several niles. It is unknown how
many square meters of high quality anadronous fish spawning
gravel s exi st above the falls. However, it is estimated that
enough high quality spawning gravels exists in this reach to
fully seed the mainstem of Boul der Creek

The riparian zone of Boulder Creek has a limted anount of mature
conifers and tall deciduous trees/shrubs. The large wildfires in
this drainage prior to 1935, burned throu%h the riparian zone and
consumed moat of the mature conifers. Qher than the
catastrophic fires, this reach is pristine in character. The
riparian area is currentIY wel | stocked with sapling size
conifers. It wll probably take another 75-100 years before the
riparian area has filly recovered from the large wildfires.

The inpact of removing the riparian zone has been that |arge
debris conponent of the riparian zone has been reduceds Sunmer
water tenperatures are estinmated to sel domexceed 18.0 C due to
t opogr aphi ¢ shading and the presence of some mature conifers in
the riparian zone. Estimtes of the inpacts on wnter water
temperatures, icing, and fish have not been nade
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Enhancenent Pl an

A list of proposals for steelhead habitat enhancenent prﬂgects foll ows on
page 18. These projects are best estimtes of the work that we could do to
mtigate specific limting factors in each of the surveyed streans.

Projects |ike the renoval of magration barriers accessing spawning gravels
woul d begin to show returns in about five years. The pro{ects to install
structures in the streams to inprove pool quality would also begin to show

benefits in about five years. These types of proLects woul d have al nost
| medi ate inprovements to spawning and rearing habitat.

The project to plant conifers and deciduous trees in |ower Fish Creek woul d
not show benefits to fish habitat quality for many years. This is due to
the time required to grow these seedlings into trees |arge enough to
provi de bank cover and large debris recruitment. It will also take a long
time for these trees to grow large enough to provide insolation and
insulation to noderate water tenperatures in the summer and winter

Planting conifer and deciduous trees in the riparian zone of |ower Fish
Creek woul d speed. the natural recovery of the riparian zone by 30-50 Years,
It would also provide an earlier source of large debris because the planted
deci duous trees grow larger and more rapid than conifers of the same age.

Al the projects, except the fish passage inprovenent in Boul der Creek,
have a high probability of being conpleted wthout conplex planning or
coordination. The Boul der Creek project , however, is entirely within the
Selway-Bitterroot WIderness. A project of this type could be outside the
wi | derness managenent policy of the Forest Service, In addition, the
project is remte and intensive plannln? woul d be involved to inprove fish
passage w thout degrading wlderness values. These factors would require
conplex planning and coordination prior to approval and execution of this
proj ect

The projects proposed in this enhancenent plan could produce an estinated
7150 snelts at an estimted cost of $49,500. Assuming an estimted return
rate of 1,65 adults/100 anolts, 115 adult steelhead could be produced,
Assuning a value of $359)/adult steelhead (Myer, 1982), this would equate

to an estimated dollar value of $41,30Q year”.

V' Estimates of habitat or economic benefits associated with chinook salnon
wve Not been given consideration in this report. Wthout further data to
pport the potential of these streans to support viable popul ations of chinook

salmon, we feel estimates of benefits associated with this species would be

“memature. W do feel that there is a strong possibility that these streans

+»uld support chinook salmon if the escapenent of l|arger nunmbers of chino&

were t 0 OCCUT .
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PROPOSED STEELHEAD HABITAT ENHANCEMENT PROJECTS
Lochsa Ranger District

PROJECT WALDE DEAD- LOWER BOULDER
DESCRIPTION MAN FISH
Fish passage improve- $5000 $7000
ment
Plant conifers and $10,000
deciduous trees 20 ac
Tree felling & place- $3000
ment for debris re- 60 st
cruitment and pool
formation
Install log weirs $5000
15 st
Install sediment $3000
trap 1 st
Purchase suction $2500
dredge to clean 1 unit
sediment traps
Annual maintenance $2000

of sediment traps
(two cleanings/yr)
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APPENDI X

- Anadronous Fish Habitat Survey Summary, Lochsa Ranger District, 1985
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ANADROMOUS FISH HABITAT SURVEY SUMMARY
Lochsa Ranger District, 1985

STREAM
—FEATURES Walde  Deadman  Lower Fish  Boulder
Physical
Mean Gradient (%) 6 3 3 (6]
Mean Width (m) 3.0 4.3 11.0 f10.7]
Mean Depth (m) 0.15 0.22 0.45 [0.45]
Surface Area (m°) 7965 26,660 70,800 [103,300]
Pool to Riffle Ratio 30:70 30:70 30:70 [25:75]
Bank Stability Fair Good Excellent Excellent
<1bstrate
<.25" dia. 20% 20% 5% [5%]
0.25-6.0" dia. 40% 45% 20% [40%]
>6.0" dia. 40% 35% 75% [55%1]
embeddedness 50% 50% <25% <25%
Fabitat
Spawning Gravel (m2) 175 1180 660 [140]
(Good ) 15 980 550 [90]
(Fair) 90 200 110 {50]
(Poor) 70 (] [ g
Pool Quality Fair Fair Good Good
Benthos Quality Poor Fair Fair Fair
Streambank Cover Good Good Poor Poor
Instrean Debris >6" dia. Fair Fair Poor Poor

] = Estimates
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INTRORUCTION

In 1984, and under the auspices of the Northwest Power Act, the C earwater
National Forest and Bonneville Power Admnistration entered into a contractual
agr eement (ProLect 84-31) to identify potential enhancenent projects for
anadronous fish in the Cearwater River Basin. The Lochsa Rver and its
tributaries, nore specifically Squaw, Doe, and Papoose Creeks, provide
excel | ent opportunities for such a project (Fig. 1).

RESCRIPTION OF PROJECT AREA

The Cearwater National Forest ( 1.8 mllion acres) is Located in north central
| daho and supports sone of the most significant and valuable salmonid resources
inthe region (Fig. 2). The Forest provides a total of 2,500 acres of _
SEavvm ng, rearing, and m'grator?; habitats for two anadronous species - spring
chinook salnon and summer steelhead trout. O this total, 100 acres consist of
high quality spawning habitat.

Recent history has docunented the nassive hydroel ectric devel opment of the

Col unbia and Snake Rivers and their major tributaries. This devel opment has
been costly in terms of the basin's and Forest’s fish resources. In 1927, a
dam bui It near Lewi ston, ldaho virtually destroyed the run of spring chinook
salmon in the Cearwater Rver, Drainage. In the early 1970's, Dworshak Dam on
the North Fork of the Clear-hater River elimnated 60 percent of the Forest's
highest quality habitat for steelhead trout and Lower Ganite Dam on the Snake
River increased the gauntlet of dams to eight that anadromous fish from Idaho
had to negotiate. By the md 1970's, Idaho stocks of anadromous fish had
bottomed out and were on the brink of extinction. Since that time, accelerated
efforts of mtigation and restoration have actuated a trend of significant
recovery for steelhead trout. The recovery of chinook salnon, though on the
increase, has bheen nuch slower.

The three streans in which mtigation practices are being proposed drain a
variety of landforns that include glacial valley trains, steep breaklands,

col luvial drift slopes, and alluvial flood plains, Breaklands and alluvial
plains domnate these watersheds. Ganite soils of the |daho Batholith typify
the geology of the area. The streans are all third and fourth order
tributaries, that flow through dense, mxed coniferous stands of western red
cedar, Douglas-fir, Englemann spruce, white pine, ponderosa pine, and |arch.
Few deci duous species are present within the riparian zones. Squaw and Papoose
Creeks support- popul ations of chinook salmon, steelhead trout, bull trout, and
westslope cutthroat. Doe Creek supports popul ations of steelhead trout, bull
trout, and westslope cutthroat.

Tile Squaw Creek drainage and Doe Creek (a tributary of Squaw Creek) drainage
have been heavily developed and inpacted. The first activity in the drainages
occurred in 1953 with the building of a E]amTer road system ~This activity,
however, had only a noderate inpact on the systemand it was not until 1968
when a large nunber of roads were constructed on sl oges greater than 60 percent
that sedinent outputs exceeded the equilibrium threshold. Mirphy and Metsker
(1962) reported that these streans carried a considerable silt [oad follow ng
rains and rapid snow nelts. Forest Service Roads (FSR) 108 and 566 were
constructed on very sensitive land types which caused h major inpact to the
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streams, The roads encroach upon Squaw and Doe Creeks, respectively, in many
areas (Fig. 3). On Squaw Creek several road crossings have occurred in the
past with very little regard to stream habitat (Murphy and Metsker 1962). A
sinilar scenario exists in the Papwose Creek drainage. Logging has been
occurring in this basin since the'early 19507s. PForest Service Road 568
encroaches upon the stream in several areas and causes streambank failure or
completely eliminates the riparign zone between the stream and road., Roed
encroachment and its impacts are not as extensive along the mainstem of Tapoose
Creek in comparison to the road encroachment along Doe and Squaw Creeks,
However, the East Fork of Papoose Creeck has severe and extensive road
encroachment.

Figure 3. Road encroachnent,
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The methods used in performng stream surveys for Papoose, Sguaw, and Doe
Creeks foLlowed the guidelines established In the “Stream Survey Narrative -
Clearwater National Forest Ccular Techinque for Miltiple Use Planning Input -
1976" (Appendix D) . Several techniques were changed or added to neet the
purpose of this project. Reach lengths were varied to create nore homogeneous
reaches froma habitat standpoint and left less hias in the summrized
parameters. The followng criteria were used for breaking reaches: a
significant change in the stream gradient (2% or nore), where a feeder creek
which provided at |east 10% of the flow entered the system where a road
crossed the creek, or where there was a rmgop to e?raphic or geological feature
(i.e. a bedrock face or outcrop, or a well defined draw). As an upper |eve
standard, no reach was to be more than |/2 mle in length. Al station values
were weighted by length for total reach val ues.

Wi le conducting the survey, notes were taken on potential sites for structures
and then marked on a topographic map. The type of structure that would be
effective at the site, whether materials were readily available, location and
the nearest machine access point were recorded, Location of raw materials
needeg Jor structure construction such as boul ders, logs, and rip-rap were also
recorde

Additional techniques and paranmeters were developed to provide information on
existing acting debris, potential debris recruitnment, and riparian vegetation
The objective of collecting data on acting instreamdebris was to determ ne
di fferences between an uninpacted; pristine streamand an inpacted stream In
order for existing acting debris to be recorded it had, to be nore, than
negligibly providing instream habitat, Debris had to be stable and capable of
providing habitat over an extended period of tinme, For this reason, debris
under four inches in diameter which appeared to have been recently added to the
system were not recorded. However, debris of this size which, had obviously
been in the creek channel for several years were recorded. Itens such as
exposed root masses of live standing trees or undercut banks were not counted
unless they had caused the bank to slunp and the root mass had entered the
channel and was actively providing instreamhabitat. Massive anounts of debris
causing one particular effect on a stream channel were recorded as one acting
debris.” Interlocked <debris which had conponent partsaffecting the channel

i ndependent|y of the otherdebris were counted by the conponent part.

The objective of the potential debris recruitnment parameter was to gather dé&a
on trees which, potentially, could enter the stream channel and remain,
effectively providing instream cover. Data gathered for this parameter was
used in conparing an inpacted bank of a streamand its values to an uni npacted
bank of the sane streamand it&values. Care nust be taken in conparing data
for banks to ensure that the banks used in the conparison are not influenced by
natural constraints such as talus slopes or exposed bedrock. Delineation of
trees which may be classified as potential debris recruitment trees was
determned through the use of an angle gauge which utilizes a basal area factor
SBAF) table. Measurenments were taken for each bank every 110 yards. It was
etermned that the mninum size tree desired to provide the optinum anount of
instream habitat is 12 in dianmeter at breast height (DBH. Wth a BAF of 20 a
12 in DBH tree would continue to be tallied up to a distance of 23.3 ft from
the sanpling point. It was decided that this was a desired maximum distance
for a 12 in DBH tree because- the dianeter of the tree 23.3 Et up the bole would
be too small to withstand natural forces and would not stabilize and influence
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the creek for an extended period of time. Trees with DBHS larger than 12 in

woul d provide a mininum dianeter capable of wthstanding these natural forces

further up the bole of the tree and thus could be further away from the point

of sampling. As an exanple, a tree with a 40 in DBH could be up to 77.8 ft

Ekgnwgrgbsanple point and still be tallied as a debris recuritnent tree using a
of 20.

A more finite overview of what riparian vegetation existed was desired so
parameters were devel oped, to reflect what species conprised the domnate and
subdom nate riparian vegetation. Data was collected every 110 yards. For the
domnant riparian vegetation an estimate of the percentage at which each age
class is stocked was recorded. Stocking rates could equal 100% for more than
one age class and therefore are not additive. The percentage for each size
class gives an idea of it's stocking relative to its potential. The age class
parameters are as follows: seedling over 6 in in height and up to 0.9 in DBH,
sapling 1-4 in DBH pole T-8.9 in DBH and saw 9 in plus DBH

Road surveys, independent of the stream surveys, were performed for FSR's 566
108, and 568 which run adLacent to Doe Creek, Squaw Creek, and Papoose Creeks
resfectively (Fig. 1). The road survey identified areas where the road is
failing directly into the streamand rip-rap is needed to protect and
strengthen the area and sections of the road in which insloping, and/or
redefining are needed to effectively buffer the stream Set t ions were

desi gnated as requiring insloping when the road was within five feet of the
stream and/or when it was apparent that road maintenance would directly deliver
material to the stream Wde sections of road with severe encroachnent were
identified to be re-defined to provide for an adequate buffer

A WATBAL anal ysis was performed for each stream WATBAL is a watershed
sinulation nodel which predicts inpacts to a watershed system from various |and
managenent activities such as tinber harvesting and road construction.
Managenent inpacts are conpared with expected natural conditions annually over
time in terns of stream flow slope diversity, sedinent carrying capacity, and
sediment delivery, to provide a general analysis of watershed condition.

In conjunction with WATBAL, a FISHSED analysis was perforned for each stream
FISHSED is a nodel that predicts the effects of sediment on the biologica
potential of streans. A recently developed nodel (Espinosa 1985) was utilized
to determine the effects of quantity and quality of rearing habitat on the

bi ol ogi cal potential of each stream (Rearing Habitat Index, RH). Existing
smelt production was calculated by using the nodel which exhibited the
greastest effect on the individual stream s biological potential

Uilizing the information generated from the aforementioned nodels, a linting
factor analgsis was performed which conpared the effects of rearing habitat and
spamn|n% habitat on the smolt production. The follow ng assunptions were used
inthe limting factor analysis: _ _ . .
full seeding of juveniles and the biological potential at 100% with the
optinmum level of rearing habitat when conmputing potential snmolt production
from avail abl e spawning gravels;

fecundity rates of 6,000 steel head and 4,500 chinook (Dworshak Nationa
Fish Hatchery) ;

15 3quare yards spawning gravel/steelhead pair and |b/chinook pair (Burner
1951);
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energent fry survival, 30% (Bjornn 1978);

parr survival , 20% (Bjornn 1978);

smelt survival over-winter, 50% (Everest et al. 1984) and;

sunmer densities of juvenile steelhead and chinook at full seeding and
existing conditions of 35/100 square meters and 70/100 square neters

respect)|ve|y (data col Lected on the Cearwater and Nez Perce National
Forests).
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RESULIS AND_DISCUSSION

SQUAW CREEK

During the 1984 field season a total of 4.1 mles of Squaw Creek were surveyed
starting fromthe mouth at the Lochsa River and working, upstream The surve
ended where the streamsplits and forms the East and West Forks (Fig. 4). The
stream survey data has been summarized and described below in two sections

R?Eausg éhgre are significant gradient and habitat differences between reaches
-E and F-O

Approxi mately 55%of the area in the Squaw Creek watershed consists of
undifferentiated parent material and 17% of |daho Batholith granites and
gnei sses.  Over 55% of the drainage includes |andform types 60, 61, and 63
These |andforns are predomnately on slopes greater than 60%w th a great
potential for road construction problenms which includes a very high risk of
sediment being delivered to streans.

Devel opment began in the Squaw Creek drainage in 1953. Shortly after this tine
sedi ment outputs began affecting fisheries habitat (sediment production
exceedi ng 45% over natural is considered to be the threshold for inpact on
fisheries hab|taI?: By 1964, devel opment was producing sedi nent which exceeded
the stream stability or equilibrium threshold (the level at which physica
damage is occurring in the stream i.e. channel changes, point bar formation)

of 212% over natural. The nodel indicates that recovery to fish habitat my
begin in 1990, based on past and currently planned activities but, in actuality,
the inpact of road encroachnent on the streamin this drainage and the fact
that some areas still have not stabilized, prevents full recovery.

Overal | cobbl e enbeddedness (enmbeddedness) for Squaw Creek is 46% which
corresponds with the effects predicted in the WATBAL nodel. Both the FI SHSED
and RH nodels predicted simlar effects on the biological potential for
steel head trout, 62% and 63% respectively, Chinook salmon are nmore sensitive
to the effects of sediment, therefore, FISHSED predicts the biologica
potential to be lower at 57%

The large culvert located at the mouth of the West Fork of Squaw Creek (Fig.
4), has been identified as a conplete passage barrier for resident species and
a partial barrier for steelhead. The culvert measures 52 ft in length 11.5 ft
inwdth and 8.25 ft in height. It has a gradient of 3% and the drop from the
lip of the culvert to the surface of the watershelow is 1.9 ft. “The mean flow
for the the West Fork of Squaw Creek during the nonths of My and June, which
woul d cover the majority of the spawning period for both steel head and
cutthroat, is 39 cfs (7 year average). Calculated velocities for a culvert of
this size exceed 8 ft/s. Steelhead can pass up to 50 ft between. resting pools
in velocities up to 7 ft/s and cutthroat nust have velocities |less than 3 ft/s
for this distance. Therefore, the junp plus the velocity barrier presents a
total barrier for both species during the majority of the spawning season

Due to the extent and inpact of the road encroachnment al ong Squaw Creek, a road

survey was conpleted in order to identify problem areas. Forest Service Road
108 runs adjacent to the streamfor virtually the entire length of the stream
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from the mouth up to the forks (Fig. 4). The road survey identified 11 sites
where the roadbank is failing directly into the stream. Furthermore, 2.13
miles of FSR 108 have been identified as requiring insloping and/or
redefining.,

SQUAW CREEK REACHES. A*E

Reaches A-E extend from the mouth of Squaw Creek upstream for 1.3 m11es,,;_»
ending at a wet draw that. comes into the stream from the west (Fxg. 4y, . A mean
gradient of 4.7 was calculated for these reaches, ranging from 4, 0~6 0.

A pool-riffle ratio of 32:68 relnforces the general observatlon that long
stretches of monotypic cascading water 1s prevalent for the reaches (Fig. 5).
Pool quality rated as fair-good 'with an average value of 5.8 (Table 1) . Reach
C, and one fourth of ¥éach D, consisted of water plummetxng over boulders: with
high quality pools (Appendix B). In reach E the stream changed back to ,
shallow, cascading, riffled water ‘with low quality pools, ”

The effect of road encroachment oh the right bank is demonstrated when:
comparing the recruitment tree (potential debris) value of 1.5 for the right
bank with the left bank value of 4.7. Correlated to this is the overall bank
cover value, 1.1, which is also low. The average number of ‘acting debrls,yw
41/mile, is suspected to be low because such a large percentage of area has
been eliminated as a source of debris due to the road encroachment. Overall
bank stability was good with a 1.5 value.

Cobble embeddedness is low in these reaches of the stream with an average of
0.26, ranging from 0.25-0.48. Ranges and averages for width and depth are
shown in Table 1., Bottom material is composed largely of rubble to
boulder-sized material (Table 1). Chinook gravels were measured from the mouth
of Squaw Creek upstream to where Doe Creek entered the system (Fig. 4). A
total of 88 square yards of chinook spawning gravels were measured with 73%
rated good, 15% rated fair, and 12% rated poor (Table 2). A total of 255
square yards of steelhead gravels were measured with 8% rated good, 49% rated
fair, and 437% rated poor (Table 2).

SQUAW CREEK REACHES F-0

Reaches F~0 of Squaw Creek begin at the wet draw that enters the stream channel
from the west and ends at the large culvert where the main channel splits and
forms the East and West Forks (Fig. 4). These reaches total 2,8 miles in
length and have an average gradient of 2.6%.

The majority of the stream, as demonstrated by an overall pool-riffle ratio of
25:75, consists primarily of monotypic reaches of shallow, riffled water with
low quality pools., Overall pool quality is fair, with an average value of 5.2
(Table 1). Occasional higher quality pools do occur, especially in reaches
F-0 where the water cascades over larger substrate material,

Road encroachment is more continuous on Squaw Creek above Doe Creek and only
diverges from the stream in Reach J, where riparian vegetation on the right - .
bank is composed of mixed hardwoods, Elsewhere along these reaches of Squaw
Creek, riparian vegetation is reduced to mostly grass, occasional brush and
infrequent trees on the bank that is experiencing the road encroachment,
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Figure 5. An example of a Squaw Creek reach,
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Table__1_. Ranges and weighted averages of respective parameters for Squaw Creek; 1984 survey.

heneth Ave Ranse Ave Ranse _Bmm;emmm:iuma)_ Ave Fange  Ave Range Ave Range

A—E 47 4-6 58 45-6 9 28 4 68 l 27 28 21 16 6 1 0 0 0 0.2 25-.48 0.5 JW4-.6 28 20-34
1.3 miles
F-0 4 2,6 24 5.2 4,06.2 23 2 75 0 25 24 20 12 13 5 1 O O 0.5 J37-.63 0.5 4-.7 22 1925
2.8 miles

Range Ave Rarge
Pole _Saw __Saw

1.1 1-1.2 1.5 1.4-1.5 4.7 3.6-7.0 1.5 0-2.8 41 12-58 7 3-18 10 2-17 15 3-27 35 2744
F-0
Q8 3-1.2 1,5 1.3-1,62.3 0.4-3.80,7 0-2.3 28 §-100 e 1-17 7 2-17 6 _0-11 18 5-36

1. Gasket effect = cobble embeddedness.

Table__2 . Spawning gravels measured (square yards) for Squaw Creek; 1984 survey.

Beaches Chinook Steglhead
Geod  Fair Beor  Good Fair Beoor
AE A 13 11 20 126 109
Total - 88 Total - 255

Good Fair Poor Good Fair Poor
F-0 0 0 0 71 130 359
Total - 0 Total - 560




Looking at potential debris recruitment tree values of 2.3 for the left bank
and 0.7 for the right bank, it can be seen that the right bank value, which has
eight reaches totaling 2.1 mles experiencing road encroachment, is low in
conparison to the left bank, which has only two reaches totaling 0.7 miles
experiencing road encroachment (Table 1). Both bank values are |owered
slightly due to occasional talus slopes and bedrock faces. Overall, riparian
vegetation is limted, to a small degree, by natural constraints. The road has
obviously inpacted the streamto a far greater extent, which is denonstrated by
the above observations as well as by low riparian vegetation stocking (Table 1)
and a |ow bank cover value of 0.8. This liniting effect, especially on |arger
sized riparian vegetation, is directly responsible for the Iow value of 28
acting debris/mle (Table 1). This lack of debris, in turn, is responsible for
thﬁ | ow percentage of pools present as well as the low quality of existing

pool s.

The stream generally has stable banks with a bank stability value of 1.5
Cobbl e enbeddedness ranges from 0.37-0.63 with an average value of 0.56. The
i ncreased enbeddedness in reaches F-O in conparison to reaches A-E (Table 1) ,
may be because of the lower gradient in these reaches. Bottom materials are
conposed nostly of material larger than small rubble (Table 1).

A total of 560 square yards of steelhead spawning gravels were neasured with
13% rated as good, 23%rated as fair, and 64%rated as poor (Table 2). The
size requirenents for chinook and steelhead spawning habitats are simlar and
chinook could utilize a mgjority of the habitat available to steelhead. The
stream stage |evel would make approximately 20% of the steelhead spawning
gravel s unusable for chinook at their time of spawning, therefore of the 560
square yards of steelhead spawning gravels measured in reaches F-O 448 square
yards are utilizable by chinook.

DCE CREEK

During the 1984 and 1985 field seasons, over four mles (4.05) of Doe Creek
were surveyed starting fromthe mouth of Doe Creek at Squaw Creek, and ending
at the large culvert where the road switches back and begins to clinb,
diverging fromthe streams edge (Fig. 6).

Doe Creek, which is a mgjor tributary to Squaw Creek, has been heavily
develoaed and inpacted. The first activities in Doe Creek occurred in 1953
with the building of a janmmer road system This activity had a noderate amount
of inpact on the systembut it was not until 1968 when a |arge number of roads
were constructed on slopes greater than 60% that sediment outputs exceeded the
equi | brium threshold of 174%

According to the WATBAL nodel, Doe Creek is back in equilibrium at 47% over
natural and recovering slowy. The nodel is not totally sensitive to road

| ocation and is probably over-estinmating that rate of recovery. FSR 566 was
constructed on sone very sensitive landtypes which caused a major inpact to the
stream  Since the nodel does not take into account that the road encroaches on
Doe Creek in many areas, creating a constant sedinent source, full recovery is
not possible.

According to the WATBAL nodel, Doe Creek has not been below the fish habitat
recovery threshold since 1956 (45% over natural for B channels). The stream
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survey idicated that Doe Creek had an average cobble enbeddedness of 43% ( |ess
than 25%is considered optimun). The FISHSED analysis indicated that the

bi ol ogi cal potential is at 65% but since FISHSED is only sensitive to habitat
degradation due to sediment, the biological potential is actually lower than
this. The inpact of the road and subsequent |oss of habitat through renoval of
the riparian area on one side of the stream has |owered the biol ogical
potential of the streamto less than 57% as indicated by the RH rmodel. The

| ocation of the road has effectivelg elimnated the recruitnment of organic
debris to the stream and there has been no devel opnent of quality fish habitat
since the road was constructed.

Forest Service Road 566 runs adjacent to the stream for approximtely four
mles fromthe mouth of Doe Creek, upstream (Fig. 6). Nne individual bank
sites were actively failing into the stream Approximately 1.53 mles of the
road were identified as requiring insloping and/or redefining,

Tributaries also carry sediment into the system from previously roaded and
logged areas. An average embeddedness of 0.43 ( range . 320.62) was neasured for
the length of stream surveyed. Road proximty also was responsible for the |ow
val ues observed for bank cover and stability (.9 and 1. 2 respectively , Table
3). Riparian vegetation was often either non-existent or reduced to grasses
and sparsely stocked brush due to the road encroachnent (Table 3). Cedar was
the nost frequently observed dominant riparian vegetati on; fir, alder and i xed
hardwoods were also comon (Appendix B . The riparian zone exhibited an even
distribution of most age classes, al though mature stands predoninated (Table
3).

The overall ﬁool-riffle ratio is 36:64 with fair pool quality (4.9, Table 3).
Road encroachment has effectively reduced the area, by 45% from which natural
debris recruitment would be expected to occur. The number of acting debris
structures in the stream channel ranged from O-244/mle with an average of
104/mle for each reach (Table 3). The debris recruitnent potential for the
left bank ranged from 1.1-5.7 with a weighted average of 3.0 for the reaches
(Table 3). For the right bank, which continually experienced road
encroachnent, a very | ow value of 0.7 was recorded (Table 3). The difference
b.et\k/]veerll) a\k/erages reflects the drastic effect of the road encroachment on the
right bank.

O the 1,003 sq yds of suitable steelhead spawning habitat observed, 46% was
categorized as poor (Table 4). Lack of good quality spawning ?ra\/el further
supports mg)acts observed by road encroachnent and the |ow biological potential
denonstrated by the FISHSED anal ysis.
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Table___3 . Ranges and weighted averages of respective parameters for Doe Creek; 1984-1985 survey.

Lergth Ave Range Ave Range —Bottom Materials (% Surface Area) = Ave L Range  Ave Range Ave Range

Miles ad Grad P.Q p Rup RIF_ Br Bo LR SR Cg Sg Sa Si M Gasket™ Gasket Depth ith  Width Widt

405 4.2 26 4.9 3.96.3 27 9 64 2 23 26 20 14 8 5 1 1 0 .43 32-.62 .5 W4-0 17 11-2
(2] Debri .. atar; o .

Ave Range Ave Range
Bark Bark Bark Bark Ave Range Ave Rarge Acting Debris Ave Range Ave Range Ave Range Ave Range
i o

Cover Cover Stab Stab 1B IB RB RB  No,/mile Rarge/mile Seed Seed Sap Sap Pole Pole  Saw Saw
.9 S-1.5 1.2 .7-1.8 3.0 1.1-5.7 .7 .2-2.4 104 0-244 12 6-22 12 4-21 6 1-18 25 10-36

1. Gasket effect = cobble embeddedness.

Table__4__. Spawnirng gravels measured (square yards) for Doe Creek; 1984-1985 survey.

Chinook Steelhead
Cood Fair Poorp. Good Fair Poor
0 0 0 276 268 459

Total O Total 1,003



PAPOOSE CREEK

During the 1984 field season, 4.4 miles of Papoose Creek were surveyed. Data
was sunmmarized and di scussed based upon significant change in gradient and/or
where the mainstem forks and forms the East and West Forks of Papoose Creek.
The West Fork was surveyed for 0.65 mles upstream fromthe fork and ended
where the streamtakes on a definite northwesterly direction and a branch
enters fromthe north ( Fig. 7). The streams surveyed in the Papoose Creek
drai nage were summarized and di scussed in the fol | owing manner based on habitat
and gradient changes (Fig. 7):

Papoose Creek Reaches A-D

Papoose Creek Reaches E-H

Papoose Creek Reaches X-J

E. F. Papoose Creek Reaches K-N

W F. Papoose Creek Reaches WA-VB.

The geol ogr of the the Papoose Creek drainage is quite simlar to Squaw Cr eek
with 55%of the area consisting of undifferentiated parent material and 17%
consisting of [daho Batholith granites and gneisses. About 55% of the drainage
consists of landforms with a very high risk of sedinment delivery to streams, as
was true in the Squaw Creek drainage.

Devel opnent began in Papoose Creek in 1955, which i medi ately brought the
drainage above its equiblibium threshold of 191% over natural. Continued
devel opment prevented sediment production fromfalling bel ow the equilibrium
threshold until 1974.

The WATBAL nodel does not predict fish habitat recovery until 1994. Road
stability and encroachment Probl ems, and the fact that very little mtigation
is performed on the privately owned lands in this drainage, wll delay full
recovery to well beyond 1994.

FI SHSED and RH nodel s estimated the biol ogical potential for steelhead to be
78% and 77% respectively. The biological potential for chinook salnon is
estimated to be 70% by the FISHSED nodel .

The road survey performed for Papoose Creek ended where FSR 568 switches back
and diverges fromthe East Fork of Papoose Creek (Fig. 7). The road survey
identifies 3 sites in which the streanbank is failing due to road
encroachnent.  Approxinately 0.69 mle of the road has been identified as
requiring insloping and/or redefining.

PAPOOSE CREEK REACHES A-D

The first 1.17 nmiles of Papoose Creek from the nmouth of the Lochsa River,
reaches A-D (Fig. 7), has a gradient of 2% An overall pool-riffle ratio of
44:56 was determined for the reaches which indicates fairly well balanced
habi tat conponents but overall pool quality is fair at 4.7 (Table 5). Riparian
vegetation was conposed of medium density saw ogs providing a noderate cover
rating of 1.4 (Table 5). Potential debri's recruitment values of 13.9 for the
left bank and 15.2 for the right bank also reflect relatively well stocked
riparian ve?et ation (Table 5). The average value for the nunber of acting
debris, 104/mle (range 20-129/mle) is suspected to be low in conparison to
streams that have not been inpacted. The stream had a great deal of debris
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Table___3__. Ranges and weighted averages of respective parameters for Doe Creek; 1984-1985 survey.

ﬁggggn mt"ggglg (% surface Area) Ave Range
Si_0 M Cﬂ&g&

l.exgch Ave Rarge Ave Range
[ $ 2 R R 22 % d
.05 4.2 2-6 4. 9 3. 9—6.3 27 9 64 2 23 26 20 14 8 5 1 1 0 .43 32-.62

tential Debri . , ;
Ave Range Ave Range

Bark Bark Bark Bark Ave Range Ave Rarge Acting Debris Ave Ranq,e Ave Range Ave

9 W5-1.5 1.2 .7-1.8 3.0 1.1-5.7 .7 .2-2.4 104 0-244 12 6-22 12 4—21 6

1. Gasket effect = cobble enbeddedness.

Table__4_. Spawning gravels measured (square yards) for Doe Creek; 1984-1985 survey.

Chipook Steelhead
good Faix Poorp. Good Fair Boor
0 0 0 216 268 459

Total 0 Total 1,003

Ave

.5

Range

1-18

Range

=7

Ave

25

Ave Range

Gasket Depth Depth Width Width

17 11-=21

Range

10-36
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Table__5 . Ranges and weighted averages of respective parameters for Papoose Creek; 1984

survey.

Length Ave Rarge Ave Rarge —Bottom Materiale (L Surface Area) . Ave L Range  Ave Rarge Ave Range
WWLD_MWM
AD

1.17 ML 2.0 22 4.7 3.0-5.529-15-5 0 11 25 26 20 9 2 2 2 0 .35 25-.44 .5 4= 21 2530
E-H

JIML 4.0 4% S50 3.36.021- 5-74 1 11 27 20 22 9 2 5 2 0 .25 J6-.33 .5 W4-5 2% 22925
I-J

I8ML 7.0 7-7 6.5 5.5-7.512- 5-8 6 16 24 27 17 7 3 0 0 0 .34 25-38 3 3= 14 12-16
K-N

1.39MI 4.0 3-5 4.9 4.4-5.817- 2-8 2 9 22 31 24 9 1 1 1 0 .25 25-.25 4 J3-4 13 11413
WA-WB

HS ML 3.9 34 6,7 6,56,930 - 4-66 & 18 24 25 20 7 1 O 1 0 .08 0=J5 6 4-9 30 2039

{2l Debri . . .

Ave Range Ave Range
Bark Bank Bank Bark Ave Range Ave Rarge ___AcLipge Debris = Ave e Ave Range Ave Range Ave Range

3 D
Lo L4€ AN E/ I

Cover Cover Stab Otab _IB 1B ___RB
AD

1.4 1l.1-1.6 1.4 1-1.5 13.9 8.3-23 15.2 5.8-21 104 20-129 13 3-23 10 1-25 7 3-12 48 17-64
E-H
1.2 1.0-1.5 14 1.3-1.5 3.7 3-5.4 3.2 2.3-5 123 72-187 13 725 20 12-38 18 9-34 46 3948
I-J
1.2 1.1-1.3 1.5 1.5-1.5 3005 3.2 3-3.3 144 124-184 9 810 10 912 4 36 24 23-26
K-N

1.2 1.0-1.4 1.4 1.4-1.5 3.40-7.0 3.7 .4-6.8 150 103-190 13 10-16 17 921 16 9-27 41 36-46
WA-WB

Lo l0-ld 1.8 1o lafedl8.4,327,30 3,0 4,5-5,5 109 104-113 8 __6=9 L J0=12 19 __9=30 025866

1. Gasket effect = cobble enbeddedness.



pulled from the channel during a 1975 barrier removal project. Al though there
I's some mass wasting occurring in reaches B and C, overall bank stability is
reasonably high, with an average of 1.39.

A total of 767 yards of chinook spamniq? gravel s were neasured in these reaches
with 30%  rated good, 49% rated fair, and 21%rated poor. In addition to this
614 square yards of steelhead spawning gravels were neasured, of which 2% rated
good, 43% rated fair, and 55% rated poor (Table 6). Since discharge would be
greater during the steel head spawning season, the spawning habitat value for
steelhead is In addition to the chinook SEamning gravels.  Bottom materia
conquut|%n, ranges and averages for width, depth, and enbeddedness are shown
in Table 5.

PAPOOSE CREEK REACHES E-H

Reaches E-11, 0.79 mles, extend upstream from a large established debris jam
to where the streamdivides and forns the East and West Forks (Fig. 7). An
avera?e gradient of 4% was neasured for these reaches. The road encroaches
nore frequently and the affected areas increase in length. Road encroachment
in reaches E-H is also reflected in a reduced value for potential debris
recruitment for the right bank where a 3.2 averaﬁe value was determned in
conparison to the right bank value of 15.2 for the group of reaches A-D,

I medi atel y downstream where road encroachnent was less frequent (Table 5).

The more frequent road encroachment may also be responsible for the decline in
an average bank cover value of 1.2 observed for reaches E-H as opposed to a 1.4
value for reaches A-D.

The majority of the streamin these reaches is shallow nonotopic, cascading
water In which the pools are generally fair in quality with an average val ue of
5.1. A pool-riffle ratio of 26:74 indicates a high degree of riffles (Table
5).

Mass wasting occurs for 50 ft in length in reach G  Exposed bedrock and
deconposed granite are failing into the streamat this site. COverall, bank
stability rated high with a value of 1.4 (Table 5). The banks in reaches E-H
are taller and opportunities for enhancement structures are greater as conpared
to reaches A-D (Table 5). The nunber of acting debris structures with an
average of 123/mle is simlar to the value for reaches A-D. Again, this value
IS suspected to be lower in conparison to an uninpacted stream Bottom
material conposition, ranges and averages for wdth, depth, and embeddedness
are displayed in Table 5.

A total of 864 square yards of chinook spawning gravels were neasured in
reaches E-H with 26% rated good, 33%rated fair, 41%rated poor (Table 6). In
addition to this, 199 square yards of steelhead spawning gravels were measured
with 3% rated good, 37%rated fair, and 60% rated poor ?Table 6).

PAPOOSE CREEK - East Fork ( REACHES I-J)

The East Fork of Papoose Creek was surveyed for 1.77 mles upstream from the

poi nt where ]t.d|ver9es fromthe West Fork. The survey ended where a draw and
creek, conprising 50% of the stream flow at this point, enter the system from
the northwest (Firg. 7). For discussion purposes, the length of the East Fork
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Table__6_. Spawning gravels measured (square yards) for Papoose Creek; 1984 survey.

Reaches Chineok. — Steglhead =
Good Fair Poor Good Fair Poor
AD 232 376 159 14 263 337
Total < 767 Total - 614
Good Eair Poor Good Fair Poor
E-H 221 290 353 bl 74 120
Teral - 864 Total - 199
Good Eair Poop Cood Faip Poop.
I=J 0 0 0 Q 52 165
Total - 0O Total - 217
Good Fair Poor Good Fair Poor
_k-Rt 0 0 0 16 101 _269
Zotal =0 Total - 386
Cood Fair Poor Good Fair Poor
WA K 42 40 0 2 129
Zotal <176 Total - 1229 ==
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that was surveyed has been broken into 2 parts based upon change of gradient.
The lower portion of the East Fork, reaches | and J (Fig. 7), extends fromits
confluence with the West Fork, upstream for 0.38 mles to where a large natural
| og weir exists.

In reaches | and J the stream consists primarily of cascading water with very
few pools. An overall pool-riffle ratio of 17:83 exists in these reaches

Pool quality rated as good with a value of 6.5 (Table 5). The predom nance of
pool s exist where water plunges over and around bedrock.

The road lies imediately adjacent to the creek and encroachnent is so severe
that the streanbank and roadbank are one in the same. The right streambank has
a great deal of bedrock for nearly [/2 of these reaches. The conbination of
these factors account for the [ow bank cover value of 1.2 as well as a low
average value for left bank and right bank potential debris recruitnent trees,
0.3 and 3.2, respectively. Stocking levels for riparian vegetation (Table 5>
are also believed to be lowin conparison to a streamnot so heavily inpacted
bY road encroachnent. Bank stability is high with a value of 1.5. " The val ue
of 144/mle for acting debris is deceiving in that nost of what is present is
smal | and non-extensive, having only mnimal influence on the stream habitat
Bottom material distribution reflects the steeper gradient by show ng an
increase in larger bottom materials (Table 5).

Steel head spawning gravels totaled 217 square yards with 24% rated as fair and
76% rated as poor (Table 6). UWilization of the East Fork of Papoose Creek as
a spawning ground by chinook is believed to be mnimal, therefore all spawning
gravel s neasured were expressed as steelhead spawning gravels. Ranges and
averages for width, depth, and enbeddedness are shown in Table 5

PAPCCSE CREEK - East Fork ( REACHES K-N)

The remaining 1.39 mles of the East Fork that were surveyed, reaches K-N (Fig.
7), have an average gradient of 4% The road meanders and is not always
directly at the stream edge, however, it still heavily inpacts the stream The
bank cover value of 1.2 and potential debris recruitnent values for the |eft
bank, 3.4, and right bank, 3.7, are low and reflect the road encroachnent.

A pool-riffle ratio of 19:81, an average depth of 0.4 ft and a fair pool

quality value of 4.9 continue to denonstrate that the stream overall is

shallow, riffled water with infrequent, low quality pools. Hgher quality
pool s exist where debris has entered the channel and is causing sone scouring
The avera?e nunber of acting debris is 150/mle with more debris collecting and
acting effectively in the first one-half of reach M (Fig. 7). Bedrock appears
off and on throughout the streambed and is suspected to lie rather close to the
surface when it is not actually exposed. Stocking of mature riparian
vegetation has increased (Table 5) conpared to Reaches [-J, this is partially
due to a decrease in the amount of bedrock appearing on the right bank and al so
due to the fact that the road encroaches |ess frequently on the stream

Bottom materials distribution (Table 5) indicates a shift towards smaller
substrate materials. This occurs because of a slighter gradient, and is
further reflected in the amount of spawning gravels neasured. Steel head
spawning gravels totaled 386 square yards with 4% rated good, 26% rated fair,
and 70% rated poor (Table 6). Ranges and averages for wdth, depth, and
enbeddedness are shown in Table 5.
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PAPOCSE CREEK - West Fork - ( REACHES WA AND WB)

The West Fork of Papoose Creek was surveyed for 0.65 mile upstream from where
it nerges with the East Fork (Fi?. 7). An average gradient of 3.5% was
measured in these reaches. A falls with three tiers and deep plunge pools
exists 0.3 mle Uﬁ into the Wst Fork. The falls do not present a nigration
probl em because there are large deep pools above and bel ow each tier and each
tier only requires a 2 ft maxinumvertical junp

Pool quality rated as %ood_overall with an average value of 6.7. Pool quality
IS susPected to be higher in these reaches due to |ess devel opment. Al though
the value for the average number of acting debris in reaches WA-WB, log/mle

is simlar to the previous reaches, lack of stream cleaning Projects has |eft
hi gher guality natural debris in these reaches. The pool-riffle ratio is
34:66. There are, however, a few long, monotypic, riffled sections that could
use some deflector logs to create pools. Construction of log weirs would be
difficult because of the extensive amount of bedrock on the right bank and poor
access.

The presence of bedrock results in a good stable bank, reflected in the bank
stability value of 1.6. The extensive Eresence of steep bedrock faces
however, is responsible for the |ow bank cover value of 1.2. The riparian
vegetation stocking percentages (Table 5) are higher for larger size classes
than previous downstream reaches. Conbined with the fact that perhaps 30% of
all of the streambank is bedrock (60% of right bank), often devoid or with
scarce vegetative growh, one can further appreciate the effects of the
presence and often close proximty of the road, as well as the barrier renova
project of 1975 on the downstream reaches of the mainstem and the reaches on
the East Fork. Overall, less streanbank is suitable for growth of riparian
vegetation; when suitable sites are available, the vegetation is stocked
heavier than in those reaches that have been inpacted. Potential debris
recruitnent tree values are 5.6 for the left bank and 5.0 for the right bank
and are higher than all reaches in Papoose Creek, except for reaches A-D.

The na%opity of substrate materials upstream of the falls showed an even
distribution of large rubble, small rubble, and coarse gravels (Table 5). The
lack of sections with honogeneous coarse gravel substrate of acceptable size is
the reason for the |ow values of both steelhead and chinook spawning gravels.
One hundred and seventy-six square yards of chinook spawning gravels were
measured with 53% rated good, 24% fair, and 23% poor (Table 6). For steelhead)
a total of 179 square_gards of spawning gravels were neasured with 28% rated as
fair and 72% as poor (Table 6).
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SUMMARY

Devel opment in the Squaw, Doe and Papoose Creek drainages has had a severe

| ongterm inpact on the fish habitat in these streams. Sedinent production from
| ogging and road building and the renmoval of riparian areas have affected all
aspects of the fish’s biological needs including spawiing and rearing habitat.
The overal | result has been to substantially | ower the biological potential of
these streams from their former pristine condition.

The stream surveys document this inpact with the low quality ratings for Fools,
pool -riffle-run ratios skewed heavily towards riffled water, often | ow val ues
for acting debris (especially in areas experiencing continuous road
encroachment), low values for potential debris recruitnent trees on the bank
experiencing road encroachment, and the |ow val ues for stocking of riparian
vegetation across all age classes (Tables 1,3,5). Table 7 further denonstrates
the inpact of road encroachnment on potential and acting debris. Squaw and Doe
Creeks have the highest percentages of encroachment per mle of streamand al so
exhibit soale of the |owest values for both potential and acting debris. The
East Fork of Papoose Creek in reaches | and J is the exception to this (Table
7). It exhibited one of the highest levels of acting debris with 100% of the
l'ength experiencing road encroachnent. Survey data Indicated that even though
the nunber of acting debris is high, in reality the quality and size of the
debris are very low in this reach when conpared to other reaches

Note in Squaw Creek, Reaches A-E and F-O that the right bank potential debris
is very low due to the road encroachnment occurring on this side. Even though
the left bank potentials are considerably higher and could feasibl heLB
contribute to the nunber of acting debris in the stream the actual nunpers of
debris remain low (Table 7). This is indicative of the inpact of stream
cleanup and sal vage operations that have occurred in the past.

Thonpson (1972) considered an optimum pool-riffle ratio to be 50:50. This is
an oversinplification of linmting factors, since many interrelated factors work
in conjunction , especially rearing habitat qualitrz to reduce the overal
biological potential of a stream The loss of quality resting pools created bY
instream debris, combined with inadequate instreamcover reduces the quality o
avai lable spawning and rearing areas for all species. The limting factor
analYS|s may be a sinplistic view of the conplex factors affecting fish

popul ations (Table 8) but serves as a guide In pointing out factors which have
the greatest inpact on the fishery.

In all streams examined, estimted potential production under optimumrearing
conditions far exceeds the existing situation (Table 8). The lowest potentia
for increase is exhibited in lower Doe Creek with a 2.4 fold increase for
steelhead and a high in the Wst Fork of Squaw Creek with a 3.4 fold increase
for steelhead. These large estimated increases are fairly realistic in view of
the fact that the amount of actual rearing habitat is the driving force in the
analysis.  The survey indicated that conpounding |ow pool-riffle ratios in all
the streams surveyed was the |ow pool qualities, therefore, the estimited
existing snolt production may actually be high.

Spawning habitat played a secondary effect in the analysis. It was only in the
West Fork of Squaw Creek for steelhead and the mainstem of Squaw Creek for

chi nook t hat spamninP habi tat appears to be limting over rearing habitat
(Table 8). This analysis does not take into account that in alnost al
situations, the amounts of suitable spawning gravel by stream were nostly of
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Tabie____7_. Camparision of potential debris, acting debris, and miles of road encroachment by stream, 1984.
—Patential Debris . Acting Miles of Road
Squaw AE 4.7 1.5 3.10 41 .65 S0%
Squaw F-0 2.3 0.7 1.50 28 1.48 53%
Doe A-N 3.0 0.7 1.85 104 1.53 38&
Papoose A-D 13.9 15.2 14.50 104 0 (074
Papoose E-1 3.7 3.2 3.50 123 .10 13%
EF Papoose I-J 0.3 3.2 1.75 144 .38 100%
EF Papoose K-N 3.4 3.7 3.55 150 21 15%
WF_Papgose WAWB 5.6 5.0 2,30 109 0 0%

* Road within 5 ft of stream.
** Total miles of encroachment divided by total miles of stream surveyed.
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Tabla__8 . Limiting Factor Analysis.

Existing Pot. Smolt Prod. Rearing Ave. Biological Existing
Gravel w/Full Seed. ani Habitat Length) Width Potential Smolt Pot. Smolt Prod. 2
Steeam  (Sq. Ydsa)  ExisC, Gravels, X (Miles) (fr) (2) Prod, _w/Qor, Bear, Hab,'
Steelhead
Doe Creek 1,003 12,060 36 4.0 17 57 1,215 2,955
Doe Creek
Upstream of 56 720 27 1.3 12 65 229 644
culver
All of Doe
Crk canbined 12,780 1.608 3.599
Squaw Creek as 9,720 27 4.1 2 61 1,369 4,224
Squaw Cr, WF R 1.080 19 3,0 1Q 18 378 1,288
Squaw Creek
Sambined 10,980 1.738 Sl
Rapoose Cr, 44,520 29 4.4 21 18 1.267 3,948
Grand Total 68,280 5,113 13,058
Chinodk
Squaw Creek 740 6,210 27 4.1 2 59 2,672 8,447
Papagse Cr,  1.807 15.255 29 4.1 21 20 3.206 1.89%
Grand Total 21,465 5,878 16,343

1. Assumes unlimited rearing habitat.
2. Agsumes spaming habitat and seeding, not limiting.
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very poor quality  Therefore spawning habitat may be playing a more inportant
role Pn qun'iting the fi shery than is exhibited by the gna yS|gs.

The FISHSED and RH anal yses for each stream estimated simlar reductions in

bi ol ogi cal potential independent of each other; indicating that |ack of
quantity and quality rearing habitat, and sedinentation of spawning and rearing
habitat are both affecting production.

The road surveys performed for FSR's 108, 566, and 568 which run al ongside
Squaw, Doe, and Papoose Creeks respectively, reveal 23 sites where the
streanbank is failing resulting fromthe road encroachment and will require 602
square yards of rip-rap (Table 9). The survey also identifies 4.35 mles of
road that wll reguire insloping and/or redefining of the road width to
elimnate direct delivery of sediments origi natin? from road maintenance
practices (Table 9). The road survey clearly reflects the extrene, direct

I npact and influences that roads built within the riparian area create. In
conjunction with the road surveys, the stream surveys effectively denonstrate
the loss of diversity of instream habitat directly associated with the
elimnation of a buffer riparian. FEradication of a riparian zone equates
directly into a loss of sites in which future debris can be recruited into a
gﬁream channel, which in turn equates directly into a loss of instream habitat
iversity.

The proposed enhancement work on Squaw, Doe, and Papoose Creeks are designed to
eleviate and mtigate for the respective road encroachnents and inpacts, as
wel | as diversify instream habitat and inprove the productive capabilities of
the streams. Redefining the road width, 1nsloping and rip-rapping failures
will create a buffer which will prevent the deposition of sedinent into the
drainage. The instream structures (Tables 10-12) will increase the existing
rearing habitat by elim'natinﬂ the current inadequate pool-riffle ratios
(Tabl es 1,3,5? and creating the optimal situation with a pool-riffle ratio of
5:50. Overall instream cover will be increased, thus increasing the quality
of available spawning gravels. Mny structures will collect and/or scour out
new spawning gravels thereby increasing the amount of spawning habitat.
Ren(tj)val of passage barriers will extend fish distribution and increase fish
product ion.

Estimated costs for conpleting the proposed instream habitat structures,
streambank stabilization and road rip-rapping, barrier renoval, and road
reconstruction projects are $102,083 for Sguaw Creek, $53,805 for Doe Creek,
and $58,393 for Papoose Creek (Tables 9 and 13).

A benefit/cost ratio was calculated for all work on Squaw, Doe and Papoose
Creeks at a 4% discount rate. In addition to the above estimtes (Table 9 and
13), additional maintenance costs were figured in the calculation. In years
three and four a structural maintenance cost was included at $3,000 and $1,500,
respectively , and a $20,000 road reconstruction cost in years ten and twenty.
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Tabie_ 9 . Estimated road reconstruction costs.

Length of Road beiny

Ins loped/Redefined

and Resurfaced with Amount of Rip—Rap Culvert Passage Barrier
Gresk _ Crushed Gravels  Cost-  Required (Sq ¥ds) Cost®  Remcval Cost Total Cost_
Doe 1.53 $ 31,172 254 $ 3,37 800 $ 35,348
Squaw 2.13 43,397 323 4,293 30,000 77,690
Papcose .09 14,058 25 332 0 14,390
Grand Total $ 127,428

1. Insloping/redefining and resurfacing with crushed gravels cost $20,374/mile,
2. Delivery and placement of Rip-Rap cost $13.29/cubic yard.

Table_10_. Potential habitat erhancement structures in Squaw Creek, 1984 survey, by reach.

Reach A-E Reach F-0

Structure Type No. No, Total
Boulder Reach 9 2 11
Deflector Log 10 29 39
Root Wad 1 3 4
Log Weir 3 38 41
Bedrock Poql 1 0 1
Total 24 12 %

Table_l1_. Potential habitat enhancerent structures in Doe Creek, 1984 survey, by reach.

Reach A-N
Structure Type No.
Boulder Reach 0
Deflector Log 31
Root Wad 1
Log Weir 34
Bedrock Pool Q.
Total 66
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Table _12_. Potential hapitat enhancerent structures in Papoose Creek, 1984 swrvey, by reach.

Peach A-D Reach E-H Peach I-J Reach X-N Reach WA-WB
Stoucture Tvpe 1o, Mo, No. Mo No, Total
Boulder Reach 0 6 6 15 1 28
Deflector Log 1 10 7 13 3 34
Root Wad 2 6 0 3 1 12
Log Weir 5 10 6 25 2 48
Bedzock Poal 0 Q. 0 5 0 S
Total g 32 9 61 7 127
Table__}3_. Estimated costs of instream habitat enhancerent.
Length of Stream No. of Proposed Persormel Travel and Materials Construction

QMMN&)_WW

™ . I 1 I ; ]

4.05 66 $ 4,302 $ 205 $ 912 $ 13,033 $ 18,457
Squaw 4.1 % 5,703 206 1,208 17,276 24,393
Papoose 3,73 127 10,801 742 31,500 44,003
Grapd Jotal S & 853
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It was assumed that all instream structures have a longevity of 30 years, based
on past experience. Values of increase in smolt production (Table 8) were

cal culated by converting snolts to returning adults (smolt to return adult
survival of 1.65% for steelhead and 0.60% for chinook) and multiplying the
result by $550/chinook and $359/steel head (Meyer 1982). It was assuned that
only halt of the yearly benefit would be realized in year five and the full

benefits would be realized in year 6-30.

enefit = $1,082.601 = 4.5
Present Val ue Cost = $ 236,057 1
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ADDERDUM

During the 1985 fieid geason, the 1ustreoan eniancerent work that was proposed
tor Squaw and Doe Creeks as weil as the streambank stabilizaticn project for
Squaw, Doe, and Puapoose Creeis (FSK”s 108, 566, and 568 respectively) wele
completed with the use of USDA Forest Service funds., All of the proposed
enhancerent stivctures (Tables 10-12) weie not pecessar.jy built; final nunbe:s
and types of stiuctures were changed on a site by site basis te weet individuai
site materisil ovailabilities during construction, Sixty-six instream habitat
structures within Dee Creek and 113 stiuctures within Squaw Creek were
installed (Tabie 1&4). 1Materiais for log welirs were obtalned from areas across
the streum’s respective roads :uther than bauiing the logs in. Poulders were
havied to eacl: propused site from a single cowron sovurce, Additional bouiders,
when availab'!e, weve utilized from the veoad edge. Also, additicnal beculiders
were citen acquired upen encavation of several sites, Root wads were acquired
Lzow the tiparian zcne where past logging practices left thew exposed and easy
to acquire, cv else from alon, the road edge where they were pusbed and left
intact wnen the 1oads were constructed. Figures 8-15 show ceverzl types of
structures 1nscailed 1n 1685,

Al tie ¢1te oi the iarge culvert on Lee Creek (Fig.le), which pased a partial
passage barrier tor steelhead znd a complete barrier for rvesident species, two
successive 10y weirs were harnd constructed (Fig. 17) (Tab.e 15). Since the
simiting tactor ataiyses (Table ¢) dewonstrated that once :earlng habitat was
ennanced anc elevated te the cptinun 50G:50 pecol-riffle ratio on Squaw Creek,
spawhiling havitat tor chinook woulc becone a limiting factor and the addition ot
spdWning srave.s would be required. Upon cowpletieorn of ail Lnstream habitat
corstruction and strengtiheving tiie streambank, ail of the disturbed streambanks
and pewiy added iip-rap were sceded wath a grass miature to accelerate
ve.etative growtn and stabilication,

Corts ol instiean habitut eniancement tcteled $22,462 for Coe Creek and $25,32¢
tor sguae Jreex (Tebles 10 and 16), Streambenk stabilization and road

Lip=rappin, costs totaled 38,001 for Doe, Squaw, and Papoocse Crecks (FSR™s 560,
1ChH, and THo respectiveliy).
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Taole_l4_.Campleted instream hap:tat ennancement structures ror Squaw and Doe Creeks, 1985.

e Stuucture. Type and . Mo, Conskructed .

Upstieama Root Loy Deflector Boujder feagh Boulder Total Ne. of
Crees. . V.. Wad_ _ Meir . Tag Yo, Doulders  Weir _ Stocrures
Doe 1 18 22 13 &/69 4 66
Squw Q3% 2025 ... 26/1]9 - 113
Terad o . Lo 22 49 .__. .38 _ . __ 34263 ) 179

Table__15_. Actual cost of culvert barrier removal for Doe Creek, 19€5.

do. of Canpleted Personnel Construction
Creel . Structures  Salary  and Services . Toral Cosk
Dogs 2 ~3$1,920 $.119 $ 2,039

Table__16_. #Actual instream habitat enhancement costs,

Lergth of Strean Mo. of Corpleted Persommel Travel and Materials and Comstruction

Creek  Treated (Miles) _  Structures Salary Transportation  Supplies  and Services  Torai

Doe 4.05 66 $ 6,755 $ 589 $ 2,009 $ 11,070 $ 20,42
quaw 4,1 112 .18 664 2,266 12,617 25,32
Grand Total 4o 15
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Figure 8. Back-braced defiector log.

Fijure 9, Boeulder-braced detlector log.
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Figure 10. Root wad,

Figure 11, Boulder reach under construction,

63



Figure 12, Poulder weir with spawning gravels,

Figure 13, log weir,
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Fijvre 14, Log weir with log in downstreas pool,

o downslican e,




Fig. 16. Doe Crveek, before.

Fir. 17, Doe Crechk, after.
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Squaw Creek-Ranges and weighted averages of respective parameters by reach; 1984 survey.

POOL
h Crad l, P Run r _Bo SR__Co S Sa S1 O M Gask,
A 5.0 5.0 32 1 67 2 23 32 21 177 3 2 0 0 0 .33
B 4.5 6.0 31 2 67 O0 30 29 21 15 4 1 O O O .25
C 6.0 6.9 40 1 59 G 45 25 14 9 3 0 0 O 0 O
D 4.0 6.5 26 14 60 0 21 27 26 18 9 1 O 0O O .25
E 4.0 4.5 14 1 8 0 10 26 26 26 10 2 1 0 O .48
F 2.0 4.5 9 1 9 0 14 30 282 5 1 0 0 0 .50
G 2.0 5.3 20 2 78 0 16 31 24 19 7 2 1 0O O .5
H 3.0 5.4 3 1 65 0 28 30 20 13 7 1 1 0 0 .47
1 3.0 6.2 32 1 67 0 3 29 21 10 3 1 2 0 0 .50
J 2.0 3.7 28 2 70 0 10 25 25 23 13 3 1 0 O .5
K 2.0 5.5 14 1 8 0 9 22 20 20 21 7 1 0 O .47
L 2.0 4.3 19 2 79 0 6 13 21 25 21 12 1 1 O .50
M 30 40 26 2 74 0 21 20 23 17 & S5 0 O O .63
N 2.0 5.3 27 2 71 0 29 1811 1815 9 0O O O .5
0 4.0 6,2 25 3 72 13719 12 12 14 S 0.0 0 .37

Squaw Creek-Rarges and weighted averages of respective parameters by reach; 1984 survey.

~SPAWNING FABITAT _
LENGTH DEPTH WIDTH BANK BAMK CQHINOK  STEFLHEAD POT. DEB, ACTING DOM. SUBD(M. STOCKING
W&M GE P G F P _IB BB Debris/MiRip __ Rip_  Seed Sap Pole Saw
1.2 1.4 641310 0 018 3.6 2.8 58 Cedar Mixed 6 7 13 39
Hrdwood s, '
Fir
B 344 5 31 1.0 1.5 0 0 1 0 00 3.7 1.0 56 Cedar 18 17 27 32
C 463 4 29 1.0 1.5 0 0 0 012 9 4.5 0 42 Cedar 7 14 19 27
D 449 4 27 1.0 1.5 0 0 0 152710 7.0 2.5 12 Cedar 5 8 11 44
E 500 ) 20 1.2 1.5 0 0 0 5872 4,6 1.0 39 Cedar Mixed 3 2 3 131
Hrdwood s
F 477 .7 25 1.1 1.5 0 0 0 0 249 3.8 2.3 18 Cedar 4 3 3 36
G 344 oS 23 1.2 1.3 0 0 0 0 2 8 1.7 0.3 15 Cedar 1 17 0 27
H 716 .6 21 0.7 1.5 0 00 013 4 13 0 12 3 6 1 14
I 623 .6 20 0.5 150 00 03318 2.8 0 23 6 5 7 5
J 428 .5 21 1.0 1.5 0 0 O 4 439 3.0 0.5 25 11 8 6 13
K 440 N 20 0.8 1.4 0 0O 418119 0.8 0 44 Fir 7 1 8 8
L 513 .6 20 1.1 1.3 0 0 0 633858 1.8 1.3 100 2 2 4 13
M 234 S 20 0.6 1.5 0 0 O 0 4 8 2.0 0.5 8 3 2 11 5
N 477 oS 23 0.5 1.6 0 0 O 0 223 43 0 22 Cedar 17 13 8 34
Q. 3 _ .6 19 0.2 1.2 0.0 0Q 01433 0.4 24 8 10 b} 718
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Doe Creek-Ranges and weighted averages of respective parameters by reach; 1984-1985 survey.

Pool
Reach Grad, Qual, P Rm Ri PBr Bo LR SR C S Sa Si O M Gask,
A 6 4.4 33 1 66 0 30 25 18 13 1o 3 1 0o O .38
B 4 4.6 16 0 & 0 21 26 25 16 8 &4 0 O O .45
C 3 4.8 23 1 76 0 18 21 22 19 13 6 1 0 0 .5
D 4 6.3 26 1 73 0 21 24 22 15 8 9 01 O .38
E 3 5.0 16 1 & 1 12 19 23 23 12 8 1 1 0 .32
F 3 5.3 32 2 66 0 3521 20 14 6 &4 O O O .45
G 6 5.7 26 2 72 1 3 221912 9 4 00 0 .%0
H 3 4.5 34 1 65 036 25 1711 6 5 00 0 .
I 4 4.6 40 1 59 2 37 25 1611 6 3 0 0 0 .44
J 6 5.0 41 1 58 1 39 26 17 8 6 3 00 0 .3
K 5 5.8 3 2 63 0 26181919 9 9 11 0 .62
L 6 5.6 22 22 5% 3 S5 3% 20 12 11 10 0 3 0 .50
M 3 4.5 16 35 49 1 16 36 20 13 9 3 0 2 0 .37
N 2 3.9 23 32 45 1 19 26 25 15 8 4 1.1 .0 .37
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Doe Creek-Rarges and weighted averages of respective parameters by reach; 1984-1985 survey.

Acting
Length Depth Width Bank Bank &mm_m Pat, Deb, Debris DM SUBDOM. — STOXDG
S G F 18 B /Mile Rip  Rip Seed Sap Pole Saw
A 620 S 20 0.8 0.7 0 7 48 3.4 0.2 71 Cedar Mixed 21 21 2 27
Mixed Hrdwoods
Hrdwds
B 508 oS5 15 0.6 0.9 4 12 42 1.1 0.6 76 Cedar Ald 10 8 5 10
Ald Cedar
c 481 .7 21 0.7 0.9 65 37 52 3.5 0.5 66 Cedar Mixed 10 10 12 27
Grasses
D 394 .5 19 0.8 1.4 21 27 78 2.5 .6 170 Cedar Mixed 12 10 6 30
Hardwoods
Fir
E 555 R 18 0.8 0.8 54 18 27 3.4 0.2 38 Cedar Mixed 6 6 1 2
Hrdwoods
Grass, Fir
F 350 R 18 1.0 1.0 S0 10 24 5.7 0.9 0 Cedar Fir 8 4 20
Fir Mixed
Cedar
G 422 4 19 0.8 1.0 0 36 27 4.9 0 33 Cedar Fir 10 11 7 36
Ald, Fir
H 302 L0021 0.9 1.2 o 11 23 3.8 2.4 58 Cedar Mixed 9 11 5 28
Hrdwoods
Fir
I 501 S 19 0.7 1.2 0 2 29 4.0 1.5 46 Cedar Mixed 9 10 3 27
Hrdwoods
- Fir,Spruce
J 699 4 17 0.5 1.2 4 3 12 2.7 1.1 93 Cedar Grass, Fir
Mixed, Spruce
K 464 S5 11 1.1 14 27 32 20 24 1.9 102 Ald Cedar,Ald
Fir Spruce
L 550 .5 14 1.2 1.8 0 14 12 3.2 0 189 Mixed Spruce
Hrdwds
M 433 4 15 14 1.5 9 11 25 1.8 0.3 244 Mixed Spruce
Rrdwds
N 853 5] 14 1.5 1.5 42 48 40 1.3 0.6 1% Mixed Spruce
Txcheds
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Papoose Creek-Ranges and weighted averages of respective parameters by reach; 1984 survey.

POCL
h Grad P r X z M
A 2 3.0 18 15 67 1 22 32 25 12 4 2 1 1 25
B 2 5.5 32 26 48 0 4 23 30 25 10 3 2 3 .38
C 2 5.3 35 14 51 1 3 21 3 2 1 2 1 2 31
D 2 46 28 14 58 1 14 24 31 16 9 2 2 1 RIA
E 4 57 2, 6 0 0 32529 27 11 2 2 1 .33
F 4 6.0 25 3 72 0 7 23 32 26 10 1 1 O A7
G 4 33 15 6 79 1 1529 30 17 7 1 0 O .25
H 4 5.4 23 S 72 1 18 32 2515 8 1 0 O 25
1 7 5.5 10 7 & 1017 28 246 12 7 2 O O 38
J 7 7.5 15 3 & 2 14 21 29 22 8 4 O O .25
K 4 5.8 15 2 & 5 14 19 29 24 7 2 0 O .25
L 4 46 16 2 8& 1 8 24 31 2611 1 0 O .25
M 3 4.8 15 3 & 0 S5 1& 35 2811 2 0O 1 .25
N 5 44 20 1 79 3 11 28 30 20 6 1 0 1 .25
WA 3 6.9 27 6 67 4 17 26 26 20 8 1 0 O .15
W4 6,5 33 2 65 5 17 .23 25 20 & 1 © 1 0 _

PAPOCSE CREEX-Rarges and weighted averages of respective parameters by reach; 1984 survey.

A 440 R 28 1.6 1.5 2 77 8 0 & 23 14323 20 Cedar 23 8 4

B 440 oS 25 1.6 1.3 16 66 39 4 66 74 9.8 12.5 124 Cedar Mixed 3 1 3
Hrdwoods

C 660 RA 30 14 1.0 145125 6610 107171 8.3 5.8 128 Cedar 8 6

D 517 o7 27 1.1 1.4 69 108 55 0 43 69 23.4 21.3 129 Cedar 18 25

E 323 ) 22 13 1.3 103 91 58 3 29 35 5.4 3.1 131 Cedar 8 12

F 330 o5 22 1.0 1.5 8 75 78 2 31 36 3.7 5.0 1& Cedar 7 12

G 440 4 25 1.1 1.3 19 78130 0 7 28 3.0 2.3 72 Cedar 25 38

H 2% S5 25 1.5 1.3 15 46 8 0 7 21 4.3 2.7 120 Cedar 13 19

1 453 3 12 1.1 1.5 0O 0 0 O 52 165 0.5 3.3 124 Cedar 8 12

J 220 3 16 1.3 1.5 0 0 0O 38 69 O 3.0 18 Cedar 10 9

K 481 RA 11 1.0 1.4 0 O 0 8 43 151 O 6.8 154 Cedar 16 21

L 550 3 13 1.0 1.4 0 0 0 2 32 54 4.0 3.4 166 Cedar 10 19

M 648 3 14 1.4 1.5 0 0 0 4 23 49 2.5 43 1% Cadar 11 21

N 770 RA 13 1.3 1.4 0 0 02 3 15 7.0 0.4 103 Cedar 13 9

WA 506 .8 30 1.0 1.5 43 27 35 0 37 4 7.3 5.5 104 Cedar 6 12

WB 639 A 30 1.3 1.6 51 15 5 0 13 8 4.3 4.5 113 Cedar Mixed 9 10
Hrdwoods

71



Salaries $8,717
Non-expendable Equipment and Material 7777
Expendable Equipment and Material 575
Operations and Maintenance 3,758
[A77-F o 1 V=Y Ve L.
Total $13,050

*Removed at the Supervisors Office
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STREAM SURVEY NARRATIVE --

CLEARWATER NATIONAL FOREST OCULAR TECHNIQUE

FOR MULTIPLE USE PLANNING INPUT

1976

STREAM ORDERS

We will use the following description of Stream Orders in relation
to aquatic habitat. This description is not synonymous with the

dendritic numbering system used by hydrologists.

First Order - Small intermittent streams that have a defined channel
whose flow is not perennial. Such streams can be important for spawn-

ing purposes during high water periods.

Second Order - Small perennial streams that flow less than 10 C.F.S.

at peak discharge, and whose channel width is less than 4 feet.
These streams can provide good spawning and rearing habitat for

brook, cutthroat, and steelhead trout.

Third Order - Medium stream channels range in width from 4 to 10

feet, and whose discharges range from 50 to 200 C.F.S.

Fourth Order - Large stream channels range in width from 10 to

50 feet, and whose discharges range from 50 to 250 C.F.S.

Fifth Order - Rivers, channel width and discharge are in excess of
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50 feet and 250 C.F.S., respectively.

All streams are important; they are part of a drainage network.
Our most significant fishery resources on the Clearwater will be
contained in Stream Orders 3-5; however, water quality in Stream
Orders 1 and 2 will largely determine the quality of habitat in
larger Stream Orders. Smaller streams are most likely to be the

first that are heavily impacted by development activity.

STATION

Each station will be a 0.25 mile in length (1320 feet, and 440
yards, and 400 meters); summarize and record your observations

for each 0.25 mile station. Try to locate your first station either
at the mouth of a stream or in its headwaters area -- if access is
available. Try to survey as much of the stream as possible; at
least cover significant portions of the upper, middle, and lower
sections of the drainage. Record your stations on U.S.G.S. maps,

7.5 minute series (topographic).

Sub-record observations of the following parameters in a field note-
book per 110 yards segment of each 0.25 mile station; average

quality ratings for the four segments and record as value for the

station.

Parameters
Pool Quality

Bank Cover
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Bank Stability

Bottom Materials
Pool-Riffle-Run Ratio
Gasket Effect

Benthos Quality

MEAN GRADIENT

Determine stream gradient with Sunnto clinometer four times per
station; average for the station and record; determine gradient
100 feet upstream and downstream from your point of observation

and then average; determine gradient at the start and end of

your station -- and at equal intervals between these points --

i.e., 147 yards. Gradient is an important physical parameter;

the slope or gradient of a stream interacting with the land

type and geology of the area will largely determine the con-
figuration of a stream (both longitudinal and cross-sectional);
these relationships will determine the magnitude of meandering
(sinuosity) downcutting, (dissecting or degrading) and aggradation
(deposition) which in turn will determine the habitat profile of

a stream -- Pool-Run-Riffle ratios.

WIDTH AND DEPTH

Measure these physical parameters at the same points that gradients
are determined (four measurements). Width is measured from edge
of wetted surface to opposite edge; measure depth (in inches) at
guarter intervals -- i.e., %, %, and % distances across the

channel and then compute the average depth.
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The depth readings are averaged by addition and division by 4
which gives weight to zero depths at bank points. Compute the

averages for the 0.25 mile section and record on data form.

POOL QUALITY

We will use the Region One qualitative rating scheme. Three char-
acteristics are important in determing quality: size, depth,

and cover.

SIZE

Rate 3 - if pool is much longer or wider than average width of stream
within 100 feet above and below the point of observation.

Rate 2 - if pool is about as wide or long as the average width of
stream within 100 feet above and below the point of observation.

Rate 1 - if pool is much shorter or narrower than average width of

stream within 100 feet above and below point of observation.

DEPTH

Rate 3 - if deepest part of pool is greater than three (3) feet.
Rate 2 - if deepest part of pool is between two and three feet deep.

Rate 1 - if deepest part of pool is less than two (2) feet.

COVER consists of many types and forms: undercut banks, logs, boulders,
overhanging riparian vegetation, roots, rippled water surface, and

submerged vegetation.
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A Ffinal classification is based on a composite rating of all three

characteristics:
TOTAL RATING POOL CLASS QUALITY
8-9 ! Excellent
6-7 2 Good
5 3 Fair
3-4 4 Marginal

Keep in mind that your pool quality evaluation for a station will be
an overall perspective or composite rating for all pools within that

section. Record the total rating figure for each 0.25 mile station.

BANK COVER (Riparian Zone Vegetation)
Stream-side vegetation provides shelter, shade, nutrients and substrate
for forage organisms (terrestrial insects) for fish. Cover will
usually consist of the following elements:

1. Trees (conifers and herbaceous)

2. Tall shrubs, taller than two feet

3. Low shrubs, less than two feet

4. Forbs

5. Grasses
For the types of plants to be effective as cover, they must be located
within % of their total height of the streambank. Streambank cover

will be evaluated as a composite rating for both banks according to
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to the following schemes:

Rate 2 - if bank are medium or heavily covered with trees and tall
shrubs. Shrubs extensively overhang the edge of the channel.
Crown-Canopy: opening ratio = 70:30 or greater (conifers and/or

tall herbaceous trees)

Rate 1.5 - if banks have scattered (moderate spacing) trees and tall
shrubs.  Shrubs moderately overhang the edge of the channel.
Crown-Canopy: opening ratio = less than 70:30 but greater than 50:50.
Rate 1.0 - if banks are medium to heavily covered with grass and
forbs, and/or low shrubs -- or only one bank is medium (heavily) or
moderately covered with trees and/or tall shrubs. If banks are
medium to heavily covered with low shrubs. If one bank is medium

or moderately covered with trees and/or tall shrubs and the other
with overhangings, dense low shrubs. Crown - Canopy: opening ratio
= less than 50:50 but greater than 30:70.

Rate 0.5 - if banks are covered with scattered grass and forbs, or
are predominantly exposed. Shrubs are widely spaced with no overhanging

features. Crown-Canopy: opening ratio = less than 30:70.

BANK STABILITY

This qualitative parameter is difficult to define. Our ecological
interest here is extremely unstable areas -- natural or unnatural --
that would function as significant erosion sources. Unstable stream -
banks are usually characterized by finely-textured soils and as poorly

vegetated areas in vertical profile. Stable banks are usually associ-
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ated with densely vegetated areas with large or solid rock interspersed.

Look for evidence of channel side slumping. Overgrazing by cattle or

sheep allotments usually results in significantly decreased bank

stability. The bank stability rating is a composite evaluation for

both

Rate 2.
Rate 1.
Rate 1.

Rate O.

ban

2.0

1.5

1.0

0.5

ks for each station:

- if both banks are totally stable throughout the section.
- if 50% or more of both banks are stable.

- if less than 50% stable.

- if totally unstable.

BOTTOM MATERIALS

Estimate the percentage of the streambed area composed of the following

elements for each station:

Organic
1.

Debris (0) - undecomposed, sticks, leaves, logs or other woody

and herbaceous material.

2. Much (M) - decomposed organic material, usually black in color.
Inorganic

1. Silt (Si) - fine sediments with little grittiness.

2. Sand (Sa) - particles smaller than 0.25 inches (6.35mm) diameter.

3. Small Gravel (SG) - 0.25 to 1.0 inches.

4. Coarse Gravel (CG) - 1.0 to 3.0 inches.

5. Small Rubble (SR) - 3.0 to 6.0 inches.

6. Large Rubble (LR) - 6.0 to 12.0 inches.

7. Boulders (Bo) - greater than 12.0 inches.

80



8. Bedrock (Br) - large masses of solid rock.

Heterogeneity (without excesses) in bottom materials is what is re-
quired for good fish habitat. Large cobbles (rubble - 6 to 12

inches) in riffle areas provide excellent aquatic insect habitat.

Fine to coarse gravel (0.25 to 3.0 inches) without excessive amounts

of sand and/or silt interspersed provides good spawning materials

for resident salmonids. Small rubble (3 to 6 inches) provides good
spawning habitat for steelhead trout, Chinook salmon, and large Adfluvial
Salmonids (lake-run fish). Excessive amounts of sand and/or silt

characterize less-productive, degraded stream ecosystems.

POOL: RUN: RIFFLE RATIO
This ratio provides an index of fish habitat heterogeneity in a stream
system. Estimation of the ratio considers habitat type frequency and
magnitude. It is the partition of the total stream area into these
three habitat types.
A 1:1:1 ratio is generally accepted as providing a good fish
habitat physical profile. Pools -- relatively deep, slack water
areas provide cover and resting zones; riffles -- shallow, turbu-
lent water areas with moderate to rapid water velocities function
as feeding and spawning areas.
Runs -- these are transitional areas -- intermediate between pools
and riffles in physical profile -- runs can be characterized as
moderately deep areas of laminar flow ( minimum of turbulence) with
slight to moderate water velocities. Runs function as feeding, resting,

and spawning areas.
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MIGRATION BLOCKS

Several criteria are utilized to evaluate migration barriers. First

of all you must determine if fish passage is required. Knowledge of
species composition in the drainage will assist you in this determin-
ation -- i.e., brook trout migrate short distances; passage usually

not required; kokanee and fluvial cutthroat trout migrate relatively

long distances, passage usually required. Knowledge of the species

will also assist you in determing if passage is required at high water
(spring) -- cutthroat (spring spawners) -- or at low water (fall) --
kokanee, mountain whitefish (late fall), and dolly varden (fall spawners).
Migration blocks affect passage by creating jump, velocity, and simply
physical barriers. A velocity greater than 4 feet per second will effect-
ively block passage for most resident salmonid species -- cutthroat,
kokanee, rainbow, brook, and small dolly varden. Larger fish such as
steelhead and salmon can negotiate velocities up to 6 feet per second. A
jump of 1.5 - 3.0 feet will also prevent passage of most smaller resident
species, whereas steelhead and salmon can make it over barriers of 6-10
feet in height provided an adequate "take-off" pool is located below the
barrier. Most surveys will be conducted during the low water periods; try
to visualize the barrier at high water -- i.e., high water will probably
eliminate at least 1 foot and perhaps 2 feet in a jump barrier and increase

the velocity from 2 to 4.0 feet per second.
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Evaluate unnatural barriers such as log jams for their stability, and
if they are providing and/or enhancing habitat. Log jams that are
well anchored in the streambed or streambank and are not likely to

go out during spring runoff -- and are providing needed cover and
shade or are functioning as effective sediment traps should not be

removed as they will tend to degrade water quality.

COBBLE IMBEDDEDNESS (Gasket Effect)

This is a relative index that measures the extent that a cobble

(3-12 inches in diameter) is surrounded by fine and coarse sediments

(any particle less than 0.25 inch sieve size). The more sediment

that surrounds and is compacted around the cobble, the less habitat

there will be for aquatic insects (less surface area, less cover).

Try to visualize a '"gasket" of sediment surrounding the cobble. The

magnitude of imbeddedness will be assessed as follows:

No effect: Cobble easily moved - resting and surrounded by large
substrate (greater than 0.25 inch).

Y, gasket: Cobble still easily moved; however, % of surface area
surrounded by sand and fine material.

% gasket: Cobble difficult to move with hand or foot; % of surface
area lost to sand and fine material.

% gasket: Cobble very difficult to move; % of surface area lost
to sand and fine material.

Full gasket: Cobble almost impossible to dislocate from streambed;
surface area needed for aquatic insect habitat completely
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choked off or eliminated; "gasket" of sediment even with

upper surface of cobble.

To evaluate the amount of surface area lost to "gasket" effect -- try
to visualize a "full gasket" effect where sediments surrounding the
cobble are even with the upper surface of the cobble; remember the
underside and edge of the cobble provide the bulk of the habitat for
most aquatic insects -- use that as a baseline for assessing the magni-
tude of effect. Evaluate "gasket effect"” only for riffle and run

habitat types.

FISH SPECIES OBSERVED (SIZE)

It will be difficult to assess species composition without sampling
with a fish shocker, net, explosives, or angling gear. Brook trout
(white border zone on fins) kokanee (bright red spawning livery) are
easily identified by sight. If time permits, try to secure an identi-
fication sample by sport angling but do not expend more than one (1)
hour during a stream survey day on sport angling for identification.
IT you are unable to identify the species present, just list -- "fish
observed - unidentified” and describe their size -- fry, less than 1.5

inches; fingerlings, 1.5 to 6 inches; adults, greater than 6 inches.

SPAWNING HABITAT

AVAILABILITY AND QUALITY

This is one of the most important components of the stream survey report.

Good spawning habitat is generally characterized by three basic com-
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ponents (specific requirements will vary according to the species):
1) the proper size of streambed substrate (spawning gravels) free
of excessive sand and fine sediments; the proper gravel size for
smaller salmonids (6-24 inches) will range from Q.25 - 2.5 inches;
optimum size will range from 0.50- --50 inches; larger fish such
as salmon and steelhead require larger sized gravel - range, 0.25-

6.0 inches; optimum, 1.50 - 4.0 inches. Gravel size is the Ffirst

element you should "key" on in delineating spawning habitat.

Estimate the surface area (pace-off or measure with tape) of each
station that has available spawning habitat and record as total square
yards; 1f a portion of the area is blocked by a migration barrier,

estimate the percent pf the area that is available and non-available;

a complete block in a lower section will render anything above that
point as non-available; however, list and describe additional upstream
blocks, estimate available area within a specific section.

2) Proximity of cover and resting pools; desirable spawning habitat
will contain -- within a distance of 100 feet up or downstream --

pool areas of sufficient depth (greater than 2 feet) and cover (under-
cut banks, boulders, logs) to provide shelter and rest.

3) Moderate current velocities; current velocities of 0.5 - 4.0 feet
per second are considered optimum and desirable for spawning activity

and incubation requirements.

Spawning habitat that provides all three components should be rated

as '"‘good" quality habitat.
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Habitat that shows proper gravel size but no or poor quality pool areas
and borderline velocities should be rated as "fair"; if the habitat
meets the pool and velocity criteria -- but the gravels show signs of
sediment impacts -- "cemented" effect, gravels are difficult to move;
- % gasket effect, rate as "fair'. Rate as "fair" if gravel

size is borderline -- e.g., small fish, predominantly 3-inch gravel.
Rate as poor when sediment impacts are excessive -- % to full gasket
effect, gravels nearly impossible to move by hand or foot; or proper
gravel size and quality are present but area is completely exposed
without any nearby pool areas for resting and cover -- and current
velocities are excessive (greater than 4 feet per second). Evaluate
the total spawning area within the section into the three quality

categories.

Since stream surveys will be conducted during low flow periods, esti-

mates of spawning habitat for spring spawners will be difficult.

Try to locate the high water channel mark as a point of reference.

Then estimate the spawning areas within the high water marks that will

likely remain watered until mid-July.

Spring Spawners Fall Spawners
Cutthroat Trout Spring Chinook Salmon
Steelhead Trout Dolly Varden Trout
Resident Rainbow Trout Brook Trout

White fish
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BENTHOS QUALITY (Sample only in riffles)

Benthos is defined as stream bottom organisms -- usually larval stages ,
of aquatic insects (nymphs) in lotic environments. In Batholith

streams, we are dealing with low fertility (productivity) and depau-

perate benthic fauna, low diversity and relatively small size. As

far as preferred forage species are concerned, we should look for

four types (major groups) of aquatic insect larvae:

(1) May flies, Emphemeroptera:

A. 3-tailed, long, slender, rarely 2.

B. Elongated body, but variable.

(2) Stoneflies, Plecoptera:
A. Body form depressed.

B. Two-tailed, long.
(3) Caddisflies, Tricoptera:

A.  Living in portable cases - made of sticks and small pebbles.

(4) Trueflies, Diptera
In our streams, usually simuliids -- black flies, gnats;
A. Body soft, socklike - widest near posterior third.
B. Larvae attached to stones, vegetation or other objects,

in swiftest part of streams.
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If all four types are present at an abundance level of 10-15
organisms per 6 to 12 inch cobble (N= 10 for cobbles) in a section,
rate as excellent quality "3"; if three of four types are present
at the previous abundance level, rate as good "2.5"; if 2 of 4

are present at the same abundance level, rate as fair "2"; also

if all are present at an abundance level of 5-10 organisms per

6-12 cobble, rate as fair. If only one type is present at 5-10
organisms per cobble, rate as a 1.5 (marginal). If only one type
is present at a level of 3-5 organisms or less organisms per cobble,

rate poor "1".

EROSION SOURCES (Magnitude)

Identify as to type:
A. Lateral bank erosion (natural or un-natural)
B. Road fill failure
c. Cutbank failure
D. Culvert failure
E. Grazing allotment
(1) bank sloughing, stomping
F. Road encroachment - no buffer strip - direct contact
between stream and road fill. Channel constriction via

streamside road.

Describe magnitude, i.e., excessive, large, number of failures per

section; estimate length of streambank subjected to lateral bank
erosion. Estimate area of exposed cutslope surface. Estimate length
of lateral bank erosion. If time permits, measure the magnitude of

severe impact areas.
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ADDITIONAL OBSERVATIONS

Utilize this section for general comments or for more detailed infor-
mation on any of the block items on the stream survey forms. You
might use this section to describe or identify the riparian zone and
submerged vegetation. A description of the land type or geology of
the area would be helpful. Observation on sport angling pressure
could also be included. Also include your catch per unit effort

data obtained during sport fishing sampling.

AIR - WATER TEMPERATURE

1. Take at station #l, record time. Re-measure at two-hour

intervals during length of survey.

STREAM VELOCITY (If no headrod or current meter is available)

1. Measure once at mouth or at start of major stream section,
using float, timed interval technique.
A, Film canister makes an excellent float.
B. Time over a lo-foot distance.
C. Avoid current patterns with back eddies, or severe
turbulence.
D. Repeat measurement two times; average the three observations.

E. Calculate velocity and record as feet per second.
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LENGTH OF STREAM AND/OR RIPARIAN ZONE ALTERATIONS (Developed watersheds)

A. Estimate distance on both channel sides where the stream
has been altered in some fashion, e.g., channel change, road
encroachment, extensive rip-rapping, dredging.

B. No buffer strips left (crown-canopy) during logging operations
on both sides of channel.

C. One side has a buffer strip.

D. Buffer strips lack "integrity" and heterogeneity (bi-level
configuration).
1. Crown-canopy: opening ratio reduced beyond 70:30 level,

100 feet horizontal distance from channel edge.

2. Estimate crown-canopy opening ratios in logged-over

areas for both sides of channel.

CHANNEL AND ADJACENT LANDFORM CONFIGURATION

Record by station as: V-shaped = "V"
U-shaped = "U"

Wide-bottom = "W"

Abbreviation List for Fish Species

CT = Cutthroat Trout

SHT = Steelhead Trout
BT = Brook Trout

DVT = Dolly Varden Trout
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RRB = Resident Rairbov Trcut
D = Kokanee Salmon
CHS = Chinook Salmon

WF = Whitefish

AG = Artic Grayling
SU = Sucker

D = Date
RSS = Red-sided Shiner
SC = Sculpin
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I, ACKICIL DGR TS

In addition to :chose people wentioned in the 1084 Aunual Report we would
especiasLy Like to thank D and B Drilling and Blacting of Dayton, ‘lachington,
for a job well done.

II, ILIRODUCTION:

The 1684 Eldcrade Creelr Fish Passage Annual Report, by Murphy and Espinosa,
detailed project origination, objectives, cdeseription of the project area,
methods and materiails used in 1984 and the results, conclusions and
reccimendations, based on our 1984 acccmpiisiment. Page 16, "V Swmary and
Recommendations", outlined specific areas which reguired further luprovenient
(refer to Appendix D). Generally, these récommendations called for improving
lenzth, widsh, and depoh of the pools created in 1984. These recommsndations
were the basis for extending the project into 1935,

In 1965, an additional $13,000 was allocated for tie Eldorado Creelk Barrier
Removal Project Humber 84~8, Agreement Number DE~A179-84BP-16535, Modification
Mumber 1i001. The action brought the total project funding to $30,668.

The following report is a description of the 1935 nethodologies, resuits and
conclusions.

ITT, HETZ0DRS AND AT

ERTALS,

To test the accuracy of our reconmendations for furcher work, we agaln
concrached the services of De. John F. Orsborn, a Hycraulle Engineer and Fish
Passage Consultant, from lashington State University at Puilman, Wazhington. A
copy of Dr. Orsborn's report is presented in Appendix C. Dr. Osborn's analysis
azreed with reconmendations for Sites #1 and #2. At Site #2, Dr. Crsborn
sugpested enlarging Pool A to include the area that Pocl B was ©o occupy and
sheerr off tine face elininating the need for Pocl C (refer to 1984 Annusl Report
and Appendix €). At Site Huaper 4, Dir. Orsborn reccumendad elinmlilating tne
ledge where rocic weirs were placed to form Pools B and C. Tais action wouid
eliminate the need for these weirs (refer to 1984 Annual Feport and Appendix
C).

Based on cur 1984 results &nd our Limitablons on the Forest, we declded o
contract the 1985 drilling and blasting. A contract for $11,080 was awarded o
D and B Drilling and Blasting, owned and operated by William Rowling of Dayton,
Washington.

Iv. RESULTS AMND DTSCUSSTON:
Site Numbers 1, 2, 3, and 4, were treated according to Dr. Orsborn's plan.

At Site Number 1, five pools were created. Pool parameters are shown in detail
in Appendix I. With only a few minor exceptions the created pools met or
exceeded Dr. Orsborns design standards. Appendix E presents a schematic
drawing of the results at Site Number 1. Figures 1 through T, photograpns of
Site Humbaer 1 show the site during peak runcff in 1985 and alsc the results of
our 1985 work. Please note that the pool lettering between 1934 and 1935 is
not comparable, refer to Appendix I.

93



94

sk



. -

Figures 3 and 4. Upper and lower photos show resicual rock being removed from




Fizures 5 and 6. Ui shows Poois D

and E, Site Humoer
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Figure 7.

Photo shows Pool B and rock being removed from Pool A.
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At Site Humber 2, all of Dr. Orsbora's suggested goals were exceeded. Pool A
was deepened and widened significantly and the drop to Pool B reduced. Pool B
was deepend, widened and lengthened. Pool C was deepened and the rock weir
made more permanent. Pool parameters are shown in detail in Appendix I and
schematically in Appendix F. Figures 8 through 15 are photographs showing Site
Number 2 during spring runoff in 1985 and the site after the 1985 blasting.

At Site Number 3, Eldoraco Falls, Dr, Orsborn's modified plans called for
creating one large pool at the top and "facing" off the falls. The results
matched the plan well. Pool A was widened to 3.7 meters, lengthened to 4.5
meters and deepened to 0.5 meters (refer to Pocl Parameters Appendix I).
Appendix G shows the results schematically. Figures 16 through 24 are
photographs of Site Humber 3 during spring runoff in 1985 and the results of
the 1985 blasting.
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Figures 8 and 9. Upper and icwer photos show Site 2 during high water in June,

Lyas:




5 % £,

Figures 10 and 11. Upper and lower photos show Site Humber 2 during
in June, 1985.
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Ths blasting at Site [luaber 4 was uipor. Tie work concisted of eliminating a
snelf vnere 2 cocle welis weire made in 1904 Lo ersate Peuso D and C (rafer to
1004 Annual Repgert), - Sliminating the shelf would effeccively Link Pocls A and
D anc a.ininave cine need 2t the rock welrs.  Tae results vuere eiacoly as
planned (refer to Appendix [, Pool Parameters and Appendix H, a scuenavic of
the results at Site Number 4). Figures 25 through 28 are photograpins showing
Site Huucer 4 during spring runoff in 1685 and after the 1385 bizssing.

V. SUMMARY ALD_RECCMMENDATIONS:

Corrective ascticns taken in 1905 have eliminaced high and low flow upstream
pigration barriers for anadromous fish at ail 4 sites in Eldorado Cieel:, he
resuics obtained in 1965 are were compietely satisfactory. Ho furthel worik is
necessary.
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Photo chows Site Humber 3, Zidoradc Falls just after b_asting.
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Fizures 26 and 27. Upper and ilouer photos show barriar 4 after the shelf has

-

been trimmed.
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VI. A4PPZLHDICES:
A. Vicinivy iap
B. Project Area lap

isn Passzge Consultanc, Dr. J. R. Orsbdorn

v

C. Report by
D. Summary and Reconmendacions based on 1984 Resuits
E. Scinematic of Site hwuncer 1

F. Schematic of Site Nunver 2

G. Schemnatic of Site humver 3

i1, Schematic of Site xumoer &

L. Pool Pacameters

J. Summary of Expenditures
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APPENDIX C

BrrRIEE. ANALYSIS ON
LLIDORADO cRELL,
CREOKED FORAK AND
SKLLL, QUARTZ AND
ISPBELLAA CREELS

CLERE WATEE. NBTL. FOREST™

frepared Hor :
AL ESPMOSH
FORES] FISHERIES BroLoG/sy
12730 Highwmy /2
OKOFINO, 1D B3544

Frepared by
Ve F. OBSBORN, PE.
Mo 420 Moargezad -
Perl/rrary, WH /b3

Hugusl 34, 1935

Frchase - No-
HO-O0276~5~ L£77
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FPROTECT 54/

ORSEBARN,, J- Vol
CLEARWATER. NATL. FORES])

g, 2, 285

JATERFALL ANALYSIS 2N -  (Barriers b migmZon)
/. Crocked Fork o7 Locksa7Tic ;
2. frdorads Creck ; ard
S Sk, Cpaan? ana Lsabeta Crecfs.

INTRODLIC TION

Jhis coork soas A—cco-»}éés%ed in 0 /ééases :
/. A rewew oF rhe é/a.r??;éy end wwarriald
Iods#rcalsrns |\made gt fhe sites o2
Crooked Fork and Ebsrado Creat wo
/7984; and
2. 7he recemme ndalisns ror wdflﬁ»’){f
7Be arriess (/bdzé»Zéz// S el zpeans
| ?ﬂ(y/‘dﬁm éy Kokanee 17 Skull, CQaaﬂ?
and Zsabela Creeks.

Fleld visits were made Yo 74e Lldoredo (qoak
Sites on /444; . IR, 985 arnd e (Ceoked
Fork sites sere psited. o7 /zaf. B, 755
The Skul, 4742;7 and. Zsaqbetia, Creet.
rZes m fhe b yor /%;yer Dis7rc were.
visited- on Aug. 35, /1755
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CLERRUWATER M. F. . ORSBORN, T
LORTERFALL ANALYS/S 8/3/ /85 2y

ELDORADO CREEK. S/IJES — Ferce .p/'sé'/;:f'

Reter /o Fllorads Creek sk Fzssage Ppnua/ ﬁ%ﬂrf
éy /}74/¢ and E.;é/}?a:}a. , dated MNoy. 28, /984,
7or detals oF sife condidions and /984 work).
Cee Abpendix C For Orsboms reperl of fug. 7,/984) -
(/5/'/)_7 7he /754 771/177/617})/ Systry, Bvrras
/ (Vowes? ur Creek) 76 (Aéjéesf) waere ‘”’é

/éar%'a@ nodiized due 7o Nmilitisns &%

e porlate ayuding bowen?” and e
Fraslyred charactzr of Hhe basatt rock .

Plans for completing the scheduk oF mod feadims
were dijscuyssed on stte alcach oF He vbur
bamiers. A7 Si7E Ne./, The /engths , widps
and depths, and owlCr elevalons, were 7
de adjuysled m ke sowr /dzfs W Hhe.
(eFt bank . Finl ConfiguraZions were o
dP/eﬂd (n dezoil) on how 7He rock brote as
a result of rutue é/as/}by by @ combalty:
Ther /s erogs space. um e cobper Shelf aren
(P A, Orsborn,’ p-3p). e tewer chute.
aZnd. /éﬁa/ﬁ) Som /éa/})ié Vel X Zeea’&.aﬁ
&n% enluge 7nenZ and. e Consihudldr o
Yhe resting peol along rhe side o Fhe ot
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CLEARWATER. N. F- ORSBORN, TF.
WATER FALL ANALYS/S 8/3//85 %4.

Because of 7be Fratilyrsd 7artue oF e
yock, Seme ourHlew S5 778y Aave 7o

be Constructed oF 770Z0ted /dys grchored /o
Hhe bedmck wil cakls, or concrese St
weys may need A be. Cons vl -

At SIZEMe.2 s ubsrbears The Folsw
mediSaalens are Heeded (See /.f}’g,d vn, 84):
t. Cu? noteh (slst) in oversisw
Seclon From pos/ / fo /éaa/ 3;
2. fnlage (dowtte, atleast) Hhe srze
of bos/ Ne.3, especially lenghs etk
3. Wider oéd)wel/ 47:% ard msSad 2?:)
/87 wers 7 tebrng conro/
/w/ depth and ersiyy obsss ; and
4. & swre 7'&2"5 /44&};; mp deols 3
and 6 are Yree of shlaih rocks,uhich
cserent /ea,b/ny Ash , and have j;o%” :
TTE N6.B, nown as Llobyad fadé, needs
W existing Changes 7o complre. spe
werk
/. Enmype fe /aa/ wahbrch wds St
P /B ; and
2. Lluf e ownstam sisbe oFHfe
Aalfs /&%Ca@ Y /()}/é/v/e /e?é/qf
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CLERRUWATER. N.JF- ORSBIORN, 7~
WATER FALL ANALYSIS 8/5,/85 /)

Zn addidsn, o adddions/ 57?&: /w'//a;;é
/éy/é)we /d.s'sge Swesess :
Y. Sernoue jbe .?,é'.s% 120k st He
S o Center ar rHe e 07 e
A2l And
2. pace e fargest sraiZbte soct
Hhad Can b fandted 72 @ FHaZ
Lerm 2osmss jhbe s durtt %
S22/ S e bwnsheam /5&&/ abo?”
sne 75t |
Imall reck was //dced Ay hand wn /99L and
did 7t Skl da//);/a o Aew-
anchored [(og wear Sl (or gabeor Shuetbye)
MUYKL hold bellery and wovld de casier
S Lomstnel wihowl teary Epuibmeanl.
lare showld be saten Yo @Sswrk haZ- 758.
e SHudleye dbes ol Ccreare 2 ns/aa?- |
Chute barrier abunshean. . Fa /&f /5
flaced Fo orm Hhe sl oF the cloumsthean posl
Fhe log should be placed s a sbt cut in e
bed AHBLEY. e /&y s Shotdd fave a
Asteh Fo Comcentrate THhe flow (WX /2)
and be anchored 20t Fables aro znchor
Lolts s epoxiad ancher Yots .
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CLEARWATER. N.F. ORSBORN, I L.
WATERFALL ANALYSE » 3/ 55 22

At SyrE No. 4, where e barrer Sas been
Created by lapge boulders rodmg in b He Srteam
Som fhe road Fil, most oF He cvort bas
been c’om/é/ezfsd . ke nam /ad/ Aol needs
B be moreased and e o/em/s//‘ze oF Hhe.
/éa&/ smeregsed.

CROOIED fOLK SiTES — Fowed DisHay”

é’ém/é/z‘cava}.s Clue 75 znusaal rect éfezézye.
al Some Siles vy 94 s YPe e reasor
Zr V/’.s;t;y Stes (Barrars) 2 -7 » IS

S SITE M2 (Nb.7 yuot nisited) eyt
Separatz alternarve
S, were ajseulsed -
&) Exewase zf.s#ezw) /;

(D) LnLopge the oxisting
Chee

@)&w;ﬁe Aoy (45)
S0t Faee in e Tl )
oo/ dm{é%le»&‘/" S

@)’ Zostall a by weirar”
e % end o e /
o russe Fhe foo/ and
Sedeae e sivmp ST
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CLEAR. WA?E@_ MN.E. ORSBORN, J.F.
LUATER FALL AMALYS/S : 9/5// 85 67/4

Frroritses were Ser snibe afernatve
T4 0alsns, A Sbsarvalens oF Ao
Pondisions #p b rmade @FFer cach ryarscalon.
&brnecessary 0 FroaZsns were s Se.
A& V22 S :
) gésiﬁa’dw /éaa/ @)
(2) Sguare e )%7&&; (A?)/
(3 H Abe Sbunsrtarmm Lo (73)
&) #)327 #Pe /a] e ; 4&%4)
& fﬂ/dye e cture. (A2

| S/7Es 3B-7 tad been vnodsHed 140 /252,
and 74r She nesrt parZ /2152‘ oeeded Seme.
adiustments. ‘SwE N6 5

P12 1 HsSborn /??mz" *) s eom/é/ed'ecL

acesrding 75 flan in 98¢ anad #d ot 776ed

% be adjusted. At _SI7E Mb.& (p.rz, atb)
She centnl pa Slb id e Sbald e
75472 /dyas and weatnsss 1 Sbe Jrpnle.
Aedrillng had been accompblisted andHe.
overdd flon of a&’zsz&»&zzi Soakad adspurte .

*Mppendit Bin Kramer, K7, FK. 7huphy and A
Lsprmesa. n.d. spper Cunled 7ork /754 Lart7es~
Zwovd Hroreet. /&MWZ‘ &7 Papect Z€-Ar79-

BLBP - 16935 (1984-I)
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CLEAR.WATEL N.F. ORSBIRN, 7.,
WATER FALL ANALYS/S 8/& /65 Y

A SizE NO.T7 (A1) Fbe mmodfied biasing

() loes foad " been gpited any Dwerted .
Foo/ #estoniy g s Heeded 1y e cenpe/
/9:9&/ (A B 1y FLqure &7 o o /75/.52
but Sewvn) plommea Chasges aere St
D T Coprand Few condiZions 22
g Srvlldlal /}/zéy/'q. :

HBe V- Lok Bepm sosjatbd Hoswnsrbeamr wirs
iZially washed 27 A%M s s

/éasf /7/'7/ because A?j/fd)?a/-/é/dcd
9ot wWas Used ard 7L Keyed . ZF s
JeLoymrernded AaZ e berm be retvub
z/5/)7f Sererw /ﬁ'/e’r@é/}yf yon)s o 79L,

one 100k Aigh. THis berm wed/

yaise e louwer Lo and Aé;,é/a/e.
feapivg condilims aZ He FoysrtrEs

N SITENS.].

SKYLL, CQUARTZ AMD ISABELLA CREELS—
Canyiern ZVsrrrel
V4

/Z‘My& Deeds # be /»//’dlé/ @7 Spme sttes

b Hhese Shme orecks #or Lokaves Som
e Dwsrshat Seservar 75/?:‘406 e
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CLERR LUATER. M. . ORSBLRN, Vf
LA TER FALL AUALYSIS = /3,/35- %

Hawning area.. 4ot or be beras e
drmed by e wedyig of @ Husty oF
Lospe boulters #hZo @ 70w bedrook
reach oF clanpe) Aryowiing fas Lecy
Calsed Ly He LonsthuZey oF e /oadk
besite Skul and Prarrb Geeks. A2
Some oF fhe barier S5tes, g recds
road ExXcayatcn tave been busted
Into She orheams and bave Forméd e,
Sarriers. ey ape the ssure of e problms .
(Somi lar #0 Barrier No. 4 on Eldorads )
Jhe Fress- isbesres b2, ZisHreZ”
Brabgst ard Hishrct Baster were snte
| Site yist (g Jo, H85).  Pedmynary
Coreieons , 1F needed, were iscisse
QT each st s redizcaZsy /b/d/zs
cvere i a3 7hbe DsrbcZ 5/:9’/07/.5'2‘
Sketrhed ProditicaZoms ard woted
drellng Jatlerms as recommendba 4y He.
blaste). AdficaZisns al- each site.
@w}’/}ﬂ 44?2152‘”775):;‘" were yveaed
@2nd Zscussed oz serera/ sewmZaze.
cnits Ledre Fond secommmrerdelionr
cere A2 el
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CLEARLVATER. N.F. ORSBoRN, JL.
LWATER FALL AMALYSIS £/3,/85

%

SKULL CREEK

asrrér Aé/ (/oewest barrer 5 Fbe .75‘2«‘9)7; —
She Fapbess downsheam) o5 3//‘6444/ e al
Severa/ shers. pe D - c,-&%p sreps-
sarge Loy boulder/s Q ) -
Sz(//mZed é/ severny/ 2’5 %y D

. Tefmtside  {x TP
oFf She Md)mi/yé /5 w \ Té}'}

lecgged wail rock Lo MA::\
/Z/asyz/:ed Ao Fhe "AREA" '\ o S

> S
/vaaéwy eelye: Ottber aﬁ(} RIGHT
rvad rock /s fang T A BN

72 /S d”f//f P! j/ It_\ )

pooL
w7 abowe. the siyeam, LEFT N ohd
andy;é add 5 He k“,:"”“j[ REZ;D |
height of Hhe barrier SKETCH DF eur
Sl = cuder: i O 5
fa% .

ja;;esz‘ed revisions ineludde . (Gee Skieh)
W mstal) 7nere rocks downstream D)
78 rajse he /bw/ teve/ and lecrzase
e éezféz‘ oF e crest barrier;
(2) Clear sal Fhe sblash rocks onHe
Ve side. oF e Chanmel 7o /mbrove
ea//h 7 CondiZimns , d;:‘e(.
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CLEPRLATER. N-F- ORSBORM, I
UMTERFALL ANALYS/S | /3,85 oy

2 53age Condidons o 7T /)7éra1/e.

%sdméé SHher
(3) blast e Key rock ard move
4/7e ﬂ/msréwm Vrocks (X)Y /nto
/&o/ area Yo 7orm a new SEres
oF Srmaller 57%&5 as s ex/st
Gownstream on rhe right (9ood steps).

Darrrer /V 2 /- 019 /37434;” ) 75

Somlat” /i jemezty % Barrer No./,
except fhal 7he reach of SsHeam gé

Stream oF BaryerNo.2 /s §2‘e¢ef'

S 75 mmlveye .s.sd/e.
?b fdlﬂff/‘é/f/ 2 viclude -
L) placing spaced LorsE @ @%
@ roce o7 lide zuw% Hhe
Ex/s7ing Taock den&;@m %

@ Clearing 7he aé/ %

70 7%e /97%" 7%6
€ ZWI) 7%& eres? &/em- c
e st side ; and %% ‘;;"“"
@, /mvy 5 6 LARGE. a% @
D réck ypsrream betiecn DD
Ao crest ofrbe basmer ’ @ pﬁ -

end. e nalarr/ rect berm /z./sz" qb;;%’cm- Chamel
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CLEARWATER. N. F. ORSBORAN, . [~

WATERFALL ANALYSIS 8/3/6s 7

50, He C;es/' Fce. showl! be rnade. a5
vertical as /édjsié/e, and e /é/a/?ﬁéw/
Shonld be’ entarged (Cleared o754 ksh

and ober cycess rocks).

fter e reht” crestss /swepd, e o/
LbsHeam will become Frzster and.
;fi/éwe/; because 7He shzambed il de
Sreepey. Aaang He ihpgeE s (D
gﬁej’m OF e vesr~ el /é/v/z%e,
/esszy aces gnd L8y Passaze-

1S Fhan now EXISZ

Garrver No.3 - /'asz" remove forze, Lrown reot.
Barrer po.# - No chang<
No.5 - Remove Aalfo7 big rock om
Cres? 67 7L é@pz
Larrmer No.b - ALike Lbarviér Mo.Z, éxcu;éé
nel" sp clease 7p FhHe road (Zesse, arve yock);
@ Clear right- passage. ;
(2 Rasse a’mé;'eam /éw/ teve! il é%
) Check fuassaze wnddz"du.; Y
/F_NECESSARY,
B Blast Fhe certer Doulder and lefHe.
1est” 8P He borddears adjust. Check
Sp see. ;¥ abarrier fasbem Lreattd Lfstraon.
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CLEAR UWAHTER N.F. o SEoEN, TL.
UBTER. FALL PNALYSIS ~ 55,/85 2,

In absteam Secliow 64 rfemwe L7 rock
next Yo bed rock .

Orkber botental/ éarzéﬁ wbsryream » Sty
V7. Leye /617 For sb5ervaZion ., because.
Hhe styream J‘L‘a%éens considesndly.

QUART Z CLEE KL

Berrrer Mo/ s S50 raain Fon ssages — -
ONe on e fer Siat o7 7he adoAal ook .
The right passage Seems b Fenclioning

)2’ &9. The /Y (demman-) /W
/éds.saye fas a rock /*29147/5/0}; on rpe.
Tighl Side ahich Tnusl be rernwved. Je.
/érﬂ/"uww Aeflecls She on/ and Caises
Hbe Kokaree ¥» 7/)7/5 n a ebSsarenied
narnes”

st whsHean at- lpber S, No./, excavart.
She Lt side of Fbe riht” esZ betweern.
He o farge rocks.  Aso Toove e Sote
Yellon rock (/2/52" %és#edm/ D070 g 720224
m 7he fotr crest 74 /wza@ Blockt
e How
Tl Nb.Z adias Conscdered 75 77?2‘ be a barrier
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CLERR UNHTER. M. F- DESBORA, T L
LB TEL FPLL ANALYSIS 5/3//85 /%

7%e. va/r /éd/‘Z‘ el &//7&” /Ié, 3/ &4/4/‘é
Creck Comsisrh oF e yemnarnts oF @n o&
rock slde restong 677 /k/eya@{y eroded
bedpwok. Dre o #be é&w//ex/? o7 b
Larer 2 Ads abcided S Consthirel-

a chame/ ond Zewnskeam folaing foo/
d/ﬂ??f e /47 cdze oF e dariervr bedrock. .

/I/d//'l‘é(ldzio-).ys 72 d/&l/e/o/é
7. éy/bass oo/s and. ‘

. N
?mmc/ re shetun 17 o ;(". 25 ('\ %’))\
?z/eme. m she Sherth- [ D#creroGeneds
. A MAN
A BARRIER.
The fokance arnll O L
prodably net be.abe ¥ Ny
PPN ELow

#5 fold in The turd - G’,‘-:’
”/&»yﬂﬂ/m czssr—é o/ a;;mojwav)'
She Frsl kve/ O )' 2
oF e mai Q@ 1w 4% w?(

Aﬂ. 72 éz_/ 4)72 \% %/
Wl Fal & -
b the ety (80 @ O

Cut poo/ on He Ko o rase. Aot
Lt Tre ivereased  Lypass chamel...... as needoe.

#hw dewn Yhe mew N VEN OF QUPRTZ
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CLEARUBTER. N.F- OESBOLN, I L.
WA TER.FHLL ANALYSIS | 88,55 %,

Shewld be a,a/efuaz‘e S atbasl SHhom 75
Tnve S e /éaa/ and arownd e

bz rrrer Usthg e T channel. Tre.
Entemce Yo Fhe ned Chamel 75 m e

oake. oF an /1re jm Shorene ernd

7y Save s Save /PLs tempoved—<ach Your
jklsf /br/&)’ S e g/ mf/ﬂ% ol
0 order v InainZak /4554/e A oae) don
752 phure. a;m’/w/ Shame/.

OABLELLA CEEAZ.

ThE only Larrersvte 1siZed 532 Lonbatl
Gt 225 2f a.//aee abbere e jfore
Sedrok bark oysHhiors e cbawre/
T2 i a /Aarzé)z//affya* w0 At some.
Arath coere sbserved Doassing abagHe
Lase. o She fFt bink [fasT gear,
Zetring Aigher passage o) AOnAiZons .

7he. reasrangement oFF rocks 7o form a.
/455456 way down e rL7hL Side. = He
chanve! wias Shsoussed, s was e renoe/
oF some large. Woody debrrs wwanch fad
elogged a poassage /é/.sz‘ L al
e chame!” Constzolon .
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Corrective actions taien in 1984 ac 4 rock varriers in Eldorado Cieek nave
faciiitated upstream passage of cininook salmon and steelhead trcut. Barrier
Number 4 is considered essentially corrected and will require no futher weri
witn explosives. Soae pcol perms at Site Humber 4 may require additional
reinrorcement with larger subsirate materials. Thisz site wiil be evaluataed
after spring run-cff. If additional wori is needed, neavy equipment will be
contracted to complzie thie jou.

. 2 o
i- P R Ta T Y 3 .
.

1. Pooi A - Increase depth and reduce drop
2. Pool B - Increase length and depth
3. Pool C - Adequzate
4, Pool D - Increase length and depth
Sive Mumber 2:
1. Pooi A - Increase width, deptn and crop
2. Poci B - Increase depth
+ 3. Poci C - Increase depth
4, Pool D - Increase width
5. Pcol E - Increase width
Site B - 3:
1. Pool A - Increase depth and lessen drop
2. Pooci D - Constiuct
3. Pooi C - Optional construciion
4, Pool D - Adequate

Correction of pool berms (placement of larser substirate
materials).

Barrier iumbers 2 and 3 are considered partially corrected. Totzl cor:ection
will involve enhancement of the pools created in 1954 (Table I), tc comply with
design standards (Appendix C).

Corrective actions at Site Humber 3 are considered incomplete. Those taken in

1984, were successful. However, to totally correct this barrier, 1 or 2 pools
wiil be required aiong with elemination of the splash rock.
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Site no. 1 /
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and width
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APPENDIX E
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oy & @ 5 é“t)ﬂm Drop
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x
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Site no. 4

Boulder
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Site no. 4
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A.

APPIMNDIX I

Compairison of Designhed and Heasuied
Pooi Paianeters oy Site
After 1935 Blasting

Q4 sl 1.
MMHQLL- .

1. 1 A% {upstrean)
a. Lenzth
v, Width

c. Depth
-~

G. Drop to Pool B
2. Pgol 3%

a. Length

b. Width

c. Depth

d. Drop to Pool C

3. Pool C%

&. Length
b. didth
¢c. Deptn
d. Dirop to Pcor D

4. Pool D¥

a. Lensth
. Widih
c. Degth
d. Drop to Pool E

5. 200l E# (not designed)
. Lengta
b. WYidth

c. Depth
d. Drop to Hain Channei

2.2k
1.34
0.5it
c.3l

OO OO

2.8M
1.6M
0.4M
1.4M

3.2M
2.1M
0.7M
0.8M

3.2M
1.9M
0.5M
0.5M

3.9M
2.3M
0.5M
0.3M

5.5M
2.6M
0.5M
0.2M

'!'l-ga :r-s-nb

complete
complete
adequate
adequate

complete
complete
complete
complete

complete
complete
adequate
complete

complete
complete
adequate
complete

complete
complete
adequate
complete

* 1985 Pools are differentthan 1984 in location and lettering A-B-C etc.

#6).
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Poci 1 (upstrezm)

a. Lengtn

S. didth

¢. Depta

d. Drop to Pocl 2
Pool 2

a. Length

b, WHidth

¢. Debnth

d. Drop tc Pool C

Poc. C (cesizned this year)

a.
2.
C.
d.

Length
Widtn
Depta
Drop tc Pool D

Beol D (natural)

a. Length

b. ‘Width

c. Depta

d. Drcp to Pooi E
Pool E (natural)

a. Length

b. Width

c. Depth .
d. Drop to Main Channel

[eNoNoNe)

134

Treagaens

couiprete
coniniete
adequste
adequate

coumplete
complete
compiete
comp-ete

coimpiete
complete
adequate
compiete

adequate
adequate
adequace
adequace

adequate
adeguate
adequate
adequate



D'

it haaber
1. Pool A% Deszizned
a. Length 3.4
b. ¥idth 2.21
c. Depth 0.6i
d. Drop to Pool B 1.0M
2. Pool #2 (combined with A)
3. Pool i#3 (now a trough from A-3)
4. Pool B (natural)
a. Length 0
b. Uidth 0
c. Depta 0
d. Diop Lo idain Channel 0
5. Pool B (created by excess rock)#
a. Lengtn 0
v. idth 0
¢. Depth 0
d. Drop to Pooli B 0
Site jut 7
1. Pool A (not treated 1985) Designed
a. Length
b. VYidth
c. Deptn
d. Drop to Pool B
2. 1B and
a. Lengtn 0
L. idth 4]
c. Deptn c
0

d. Drop to Main Cnannel

Expect it willi not exist in Surmer 1986.
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4.2 conplete
3.44 comapiete
0.5ii adequaze
0.95ii complete
T.1H adequate

11,404 adequate
1.4% adequate
0.1k adequate
3.7TH HA
2.5H A

. 0.9M HA
NA NA
2.3M HA
0.9M NA
0.4 HA
0.2M HA
4.9l comp:ete
1.3 caiiplete
1.2¢ complete
0.0M complete



APPERDIX J

SUFH OF =4PEIDITURES

1c64 1985
Sz.aries $ 7,350 $ 4,503
Suppi ies 2,100 1,155
Contiracts 500 12,180
Overhead _1,52C 1,300

Total $11,460 319,208

Allocated 817,668 $13,020
Used 11,460 19,208

5 6,208 held over -$ 6,188 paid frou '34 holdover
Total Costs $30,§68

Total Aliocated 30,538

ot Used 5 20
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I. INTRODUCTIO:

In 1984, and under the auspices of the Northwest Power Planning Council, the
Clear-water National Forest and the Bonneville Power Administration entered into
an agreement (Project #84-31) to identify potential enhancement projects for
anadromous fish in the Clearwater River Basin. Eldorado Creek provides an
excellent opportunity for such a project.

A. Project Overview:

This document describes the reasons for and recommended methods of, enhancing
anadromous fish habitat in Eldorado Creek. Enhancement is recomnended for both
impacted and natural reaches in main Eldorado Creek and six of its major
tributaries: Fan, Trout, Lunch, Four-Bit, Dollar, and Six-Bit Creeks.
Enhancement activities will benefit spawning habitat (2.5 acres) and rearing
habitat (54 to 64 acres). Smolt production capability is expected to increase
by 200 percent. To achieve this goal it is estimated that a total of 346 fish
habitat improvement structures will be necessary. It is estimated that the
project will take 4 years, at an estimated total cost of $86,775.

This proposal is part of a canprehensive effort by the Clearwater National
Forest to improve the quantity and %uality of anadromous fish habitat. With
the cooperation and guidance of the Bonneville Power Administration, intensive
habitat improvement projects have been successfully completed on several of the
tributaries of the Clearwater River. This proposal represents a continued
commitment to this program.

B. Project Objectives:

The ultimate objective is to increase the productive capability of the Eldorado
Drainage for anadromous fish. The secondary objective is to partially mitigate
the juvenile and adult anadromous fish losses accrued through hydroelectric
development in the Columbia and Snake River Systems. Enhancement is designed
to ameliorate the limiting factors in both spawning and rearing habitat with
the selective placement of in-stream structures.

1. Increase productive capacity and overall utilization of the
existing ‘habitat (12 miles in Eldorado Creek and 5.1 miles of tributaries).

a. Increase the standing crop of salmonids by 200 percent.
2. Improve 2.5 acres of spawning habitat (2.0 main Eldorado and 0.5
in tributaries), %/ reducm% in situ sediment levels by 50 percent and
increasing available cover by 50 percent.

) ~ 3. Improve 54 to 64 acres (40 to 50 in main Eldorado and 14 in the
tributaries) of summer and winter rearing habitat.
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increase the overall productive capacity of the habitat by
50 percent.

4. Increase the diversity of the rearing habitat.

a. Increase the surface area of pool and "pocket water" habitat
types by 30 percent.

II. DESCR:IPTION OF THE PROJ
“A. ai riptl

Eldorado Creek drainage is contained entirely within the administrative
boundary of Pierce Ranger District, Clearwater National Forest (Appendix A).
Eldorado Creek is a 6th order tributary of Lolo Creek, an important anadromous
fishery. The drainage contains 48 square miles or 30,620 acres. Elevation
ranges from 2,850 feet at the Lol0 Creek confluence to 5,480 feet at the
headwaters near Pete Forks Junction. Main Eldorado Creek is 18 miles long.
Major tributaries to Eldorado Creek include; Cedar, Fan, Trout, Lunch,
Four-bit, Dollar, Six-bit, and Austin Creeks.

Soils consist mainly of silt-loams with subsoil decomposed granitics and
gniesses. The granitic subsoil is ver?/ erosive. Landtypes include moderate
relief rolling uplands and mountain slopelands. Habitat types include western
red cedar/pachistima on dryer, shallow soils and subalpine fir/pachistima on
well drained ridges (Daubermire, 1984). Mixed stands of western red cedar,
Engelmann Spruce, Douglas-fir, grand fir, and white pine are found alon%
Eldorado Creek and its tributaries. A large meadow complex exists in the
headwaters of Eldorado Creek. This enviromnt was formed and is maintained by
poor cold air drainage creating a “frost pocket” situation. Vegetation in this
meadow complex is primarily sedges, poa, lady fern, willow, and alder.

B. Fish_Papulations:

Historically, anadromous fish utilized the spawning and rearing habitats of the
Eldorado Creek watershed. The Lewis and Clark Expedition observed what they
called "salmon-trout” in Eldorado Creek near its confluence with Dollar Creek.
Since their observations were made in early June, it is very likely that the
fish were spawning steelhead trout. Natural rock barriers riear stream mile 0.5
and low summer flaws would have completely blocked spring chinook salmon from
upstream habitats. Eldorado Creek is, however, large enough to support
populations of chinook salmon.

Since that time, populations of anadromous fish in Idaho have experienced
catastrophic changes; mostly associated with the hydro-electric development of
the Columbia and Snake River systems. Populations have precipitously declined
over a sustained period of time.
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=1 1927, 2 daw culit near Lewictien, Idance virctuaily cdestroyed tne run of &iing
ciincoil saiuon in tae Clearvicter drainage «nd on. the Feirest., In he eairly
i€70's, Ducirshiak Dad oo tile Snake River increased Liie mortaliily jauatlec to a
cctar of eignt dams on the system that fisiy destined for Idahio or the ocezn aad
L0 negotiace. DBy tie amid 1970's, Icano stociks of anzdremous iisn hed cottomed
oui and Were nerciied on tne vring of extinction. Since that tiuwe, acceleraced

afferts of wltization and itestuiracion unave actuated a trend of cignificant
recovery-—especiarly for steelilead trout (Figure I).

Despite sucii iooses and Zrobienis, Icailc stocks uiave saown an aiiazing resiliency
in the face cf ciwonic, cevastating impacis. nace:nt trends in escapament
incicate tnav tiie prognosis foit stesihead trout is optimistic (Figure I). The
1685 run for Wwild steeincad to the C_eaiwater Zasin has teen predicted at
1C-15,000fisi=~2in escapeilent level that aas not been seen since tie late 1500's
and early 1970's (Figuire I). If this iun materializes, it would be sufficient
co fuily seed zll wne rearcing hatitat within the Basin.

The situacion for ciinoosk salmon is wuch different and the prognosis renains

rtain. Zscapement trends nave iemained static--novering near 2,000 fisi
duiing the iast few years (Figure I). Populations of chinook saimon in the
Basin are at or near the nminimum level of viapility in many drainages. In scme
Ciearwieter tributailes, the runs have beccauie extinet. It is mandatory for
stock survival thel dounstreau incrtality prooiems are resoived within the next
few years.

:

In aadition to iapacts emanating fraua power cevelcopment, habitat has been
degracded or lost wurougi varicus land rianagement activitias. Such is the case
in Eldecraco Creeit: Road construction and logging oractices have had a 0ig
influence on itne aacunt of cediment encering Eldorado Creek. Logging in tae
Drainage tegan in 1930. It ic estimeted that 100 miilion boaid feet will be
narvested witinin the neut 10 years. Consiruction of rorest rcad #500, whica
para..els Eldorado, in the 1650's substantially altered the configuation of the
channel in critical areas and erfectively dlccked the upsiream migration of
steelheac. During construction, larjze riprap was side-cast into a natural side
channei that fish utiiized to by-pass a difficult, steep gradient reach.
Apparently at scme fiows, a few extradordinary fish aave been able to negctiate
Ciis uppermost barrier. Gccasionar reporis of steelhead in the upper i-eaches
of Zidorado iiave beeh received.

In 1933, bioiogzists fi'ca the dez Perce T.ibe sampied the fish pcpuiations of
Eidoradc. They observed oaiy ore species——iestsiope cutthroat--at aii three
sample Locations (Fuiler et al, 1984). However, juvenile age ciasses of
rainbow-steelhead tirout have been observed in Eldorado Creek (Stoweiil and
Hurphy, pers. conmt., 1964). In 1973 and 1983, the Idaho Departuient of Fish and
Gamne reieasec "3"-stocic steeinead iy fitom Dworsiai idational Ficsh Hatcnery intce
the ugper reach of Eidorado near Doliait Creek. ' In 1333, 625,000 fry were
stgcked. Thne first ieturns cf this piant shouid be otserved in tane spring of
1947. :
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HiZctoricaily, the game fisn communiiy of Eildorado consicted cf a sympatric
copuiaticn of sumer steernead trout (B-stceit) and westsliope cutthroat trout.
The release of spring cinincok salmon {Rapid River stocl:) into Eldoraco will
constitute a newr intrcduction, although chinook are native to the Loio Creek
system. Anadromous and nonanadromous (basicaily cutthroat trout) fish stocks
nave successrully co-existed in the Basin for eons. Research conducted in the
Locisa River sub-vasin 21as shown tnat salmon, steelhead, and cutthroat
distribute and segregate themselves to minimize competitive interaction
(Everest, 1969). No significant adverse impacts to the existing fish conmunity
are anticipated upon introduction of chincok salmon.

C. FEish Habitat:

Table I dispiays tihe drainage averages for important fish habitat parameters as
decermined by "Tne Ciearwater Hational Forest Ocular Stream Survey."

Parameter Yalue
Cobble Embeddedness 50%
Width _ 29.7 feet
Depth 1.5 feet
Gradient 1.4%
Pcol:Riffle:Run 43:4:53

In 1634, the Cleziwater National Fcrest and the Bonneviile Power Administration
entered into an agreement (i001-DE-A19-5U4BP16535 Project #84-6), to correct
four anadramous fish migration barriers in Eldcrado Creek, (Appendix H). All
four barriers were within 3/4 mile of the mouth of Eldorado Creek. The
barriers will be totally corrected by the Fall of 1985.

III. SH LTAT EVA 10H:

For the purpose of this report and its supporting analysis we have divided
Eldorado Creek into three major sections: Section "A", lower Eldorado; Section
"B", mid-Eldorado; and Section "C", upper Eldcrado. Section "A" includes all
of the Cedar Creek drainage and that portion of main Eldorado from the Cedar
Creek confluence to the mouth of Eldorado Creek (1.5 miles). Section "B"
extends from the Cedar Creck confluence upstream 7.5 miles to the Lunch Creek
confluence. Secticn "B" contains these tributaries; Fan, Trout, and Lunch
Creeks. Section "C" extends 3 miles fram the Lunch Cireek confluence to the
Dollar Creek bridge. This section contains 2 major tributaries, Doilar and
Four Bit Creeks. Refer to Appendix E.
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There are 3 main sections to this evaluation:

1. The WATBAL summary (current watershed condition based on projected
sediment input and transport);

2. The fish habitat evaluation including ocular stream survey data
detailing fish habitat quality, and the “RI Channel Stability Survey" detailing
channel and bank stability, and,;

3. A summary of managementimplications based on the surveys and
computer models.

A, UATSAL Suymmary:

WATBAL is a computer analysis system developed for the purpose of determining
watershed stability. The system identifies and describes impacts to a
watershed system from various land management activities such as timber
harvesting and road construction. Management impacts are compared with
expected natural conditions annually over time, in terms of stream flow, slope
diversity, sediment carrying capacity, and sediment delivery, to provide a
general analysis of watershed condition. WATBAL models current conditions and
stability, and simulates potential impacts over time. The system also computes
flood frequency and can assess changes in flaw patterns and modifications in
peak flows. hen used as part of the planning process for various land
management activities, the system can help to minimize sediment production and
maintain water quality.

An analysis of the Eldorado Creek watershed and its tributaries was completed
in 1984. The results show the adverse effects of past logging and road
construction within the drainage. Sediment loads are 2 to 4 times higher than
under natural conditions. Cobble embeddedness, a measure of the amount of
instream sediment and the extent to which this sediment covers up cobble-sized
rocks on the stream bottom, is as high as 100 percent within significant
portions of the middle reach (B) where the majority of spawning gravel is
located. Therefore, field data from habitat surveys have confirmed sediment
conditions predicted from WATBAL. Table | summarizes this analysis.
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Projected Percent Sediment

tream(s) Ar Year latur i g
1. (Cé)lrgg;g%% [():r%igﬁ)ge 1980 116%
2. Lower Eldorado 1980 60%

Including Cedar Cr. (A)
3. Middle Eldorado (B) 1980 157%
4. Fan Creek 1980 258%
5. Trout Creek 1980 408%
6. Lunch Creek 1980 454%
7. Four-bit Creek 1980 58%
8. Upper Eldorado (C) 1980 29%
5. Dollar Creek 1980 37%
10. Six-bit Creek 1980 5%

Table Il clearly supports the conclusion that mid-Eldorado (B) section has
received the heaviest sediment inputs from management related activities in the
drainage.

Four-Bit, Trout, Far, Lunch, and Cedar Creeks show the greatest impacts from
timber harvest and associated activities.
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Historically all of the important tributaries sustained major impacts from
increased sedimenation, as indicated by Table IlI.

~ado Creek Tributaries

Percent Sediment Increase

Stream Year Over Natural (R Yr. X)
1. Trout Creek 1978 393%
2. Fan Creek 1975 366%
3. Lunch Creek 1979 842%
4. Six-bit Creek 1972 232%
5. Cedar Creek 1959 393%
6. Dollar Creek 1957 357%

These conditions clearly indicate that the placement of in-stream habitat
structures might reduce sediment levels by channeling and directing flows
(e.g., log weirs, large organic debris, boulder clusters), and subsequently,
Improve aquatic habitat.

3. Ocular Stream Survey and Channel Stability

In September 1984, Eldorado Creek was surveyed from the Dollar Creek bridge
(SE1/4, section 12, T. 34 N., R. 6 E.) to its confluence with Lolo Creek
(NE1/4, section 18, T. 34 N., R. 6 E.). A total of 12 miles were surveyed.
The 6 major tributaries included in this analysis were surveyed during a 5 year
period (6/73 to 7/83). Each survey consisted of two parts; first the
"Clearwater Forest Ocular Stream Habitat Survey” and second the “RI Stream
Reach Inventory and Channel Stability Evaluation.”

1. (Qcular) Stream Habitat Survey

The Clearwater Ocular Stream Habitat Survey technique is designed to quantify
specific stream parameters which are important components to the life cycle of
salmonids. These parameters are: pool quality (low 0.5 - high 3.0), percent
pool:riffle:run, average percent of bottom materials, average cobble )
embeddedness, bank cover quality (low 0.5 - high 2.0) and quantity and quality
of spawning habitat (square yards; good; fair; and poor). Included in the
oculdagr estimate are 4 measured parameters; stream length, width, depth and
gradient.
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a. Fai 1 tion A: Section A (refer tc Appencdix E),
extends 1.5 mi.es from the mouta or Eidorado Creeik upstrean to the confluence
oi Cecar Cireex. Taolie IV dispiays the resuits of the survey.

Pacaueter Quantity

Available Habitat 5.2 acres

Stream Length 1.5 miles

Mean Depth 0.9 feet

Mean Width 28.6 feet

Mean Gradient _ 4.4 percent

Major Bottom Material Components

(small gravel through boulders) 90 percent

Pool:Riffle:Run 14.71:15

Mean Cobble embeddedness 25 percent .

Bank Cover Rating (0.5-2.0) 1.0

Pool Quality Rating (0.5-8.0) 7.0

Spawning Habitat:

Square Yards Percent
Steelhead Chinook Steelhead Chinook

good 24.0 0 52 0
rair 14.0 45.0 30 38
poor 8.5 117.0 18 2
Totals 46.5 162 100 100

Section A is a high gradient high energy reach. Bottom materials are large and
cobble embeddedness is low. The pool:riffle:run ratio is skewed to riffle.
Spawning habitat totals 0.2 percent of the total habitat available in this
reach. The bank cover rating is low while the pool quality rating is high.
This section contains the 4 migration barriers mentioned earlier.

b. Main Eldorado Section B: Section B (refer to Appendix E),

extends 7.5 miles from the Cedar Creek confluence to the Lunch Creek
confluence. Table V displays the results of the ocular stream survey.
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Teple V
Main Eldorado - Section B - Results, Ocular Stream Survey

arameser 13t i
Available Habitat 24.4 acres
Stream Length 7.5 miles
Mean Depth 0.81 feet
Mean Width 26.8 feet
Mean Gradient 1.4 percent
Major Bottom Material Components

SS“'[ through large rubble) 89 percent
Pool:Riffle:Run 16:42: 42

Mean Cobble embeddedness
Bank Cover Rating (0.5-2.0) 1
Pool Quality Rating (0.5-8.0) 5

3
.4
Spawning Habitat:

Steelhead Chinook Steelhead Chinook
ood 1053 975 29 23
air 1587 2415 45 58
poor —916 800 : 26 19
Totals 3556 4190 100 100

Section B is a low %rad_ient highly variable reach (refer to Figures 2 through
5). Two percent of this section is spawning 'habitat. Bottom materials are
mid-sized and cobble embeddedness is significantly higher than Section "A".

Pool frequency 216%) is low and pool quality (5.4) is fair. The bank cover
rating is poor (1.3).

c. Eldorado - Section C: Section C (refer to Appendix),

extends 3.0 displays from the Lunch Creek confluence to the Dollar Creek bridge.
Table VI displays the results of the ocular stream survey.
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Figures 4 and 5. Upper and lower photos show variability in Section B,




Iable VI

Vain Eidorado =~ Section C = Resuite, Ocular Stresn Survey

Available Habitat

Stiweam Lengih

ilean Depta

Mean Width

Hean Giadient

MHajor Dottom iaterial Components
" (muek to sand)

Quantlty

1.1 acres
3.0 niles
1.5 feet

29,7 feet

1.4 percent

92 percent

Pooi:Riffle:Run 43:0U4:53

liean Cobble Irbeddedness 100 percent

Bani: Cover Rating (0.5-2,0) 1.1

Pool Quality Rating (0.5-8.0) 5.9

Spawning Habitat:

square Yaprds Percent
Steelhead Chinook Steelhead Cininook

good 0 0 0 0
fair 0 0 0 0
poor 151_ O 100 0
Totals 151 0 100 0

Section C is a flat, greatly meandering, deep channeled reach., Hydrologically
this reach acts as a filter trap for sediment entering upper tidorado Creek,
The stream banks are low and are over-flowed during peak flows. Bottom
material includes all of the finer materials., Spawning habitat is essentially
non-existent. Pool quality and bank cover ratings are fair. A lack of pool
cover was noted by the survey créw. Riffies are essentially absent.

d. Limiting Factor Ansivsis - Mainstem Fldorado:

Sumier Rearing Habitat -~ Steelhead Trout
Quantity

18 miles

95,040 £t. %.29.7 (wean width)
2,822,688 rt°

202,239 m~ (64.3 acres)

’

i i

o]
Surmer Pool Habitat = 262,239 @, x J43 (pool habitat type)
= 112 ’ 763 ﬁ'ic' D)
Surmer Density of = 30 x .62 = 19 fish/100 m

Juvenile Steelhead

(Parr) at full seeding
and existing conditions
(50% cobble embeddedness)
(FISHSED)
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Surmerr Production of Steelhead P

= 21,424 Parr

)
&}
U\
1]

Vincer rortairicy

21,425 x .50 (extrapolated)

1

S v Proauction = 10,712
based on reairing ‘
hapitat

Sgawning Havitoeo - Eldorade Cireelt and Tribucaries - Steelhead Tirout
2

-

o)

Total Anount of Spauning Habitat (yds®) = 4008.0 yds™

Feecundivy = 6,0C0 x 257 = 1,002,000 eggs (Ducrsnak Stock)

Zmergent fry = 480,600 fry
(30 survival - existing concitions)

Parr (209 survival = 96,12C)

Smolt Production = 43,060
(over-winter survival - 50%)
based on spawning hapitat

Conciusicn: 1In relation to spawning nabitat, swmer rearing habitat is
imiting production in Eldorado Creek. A similar scenario was constructed for
spiring chinook salmon and the conciusion remains the same - rearing nabitat is
Limiting.

1 Although there are 8 major
tributaries to Eldorado Cree“, dear and Austin Creeks are not considered in
our evaiuatlon or in our pirroject proposal. Austin Creek is too small
support anadromous ©ion. Aiuhoubd Cedar Creek is 6.0 miies long with three
major ti-ibutaries cf its cown, uner@ is no suitable spawning habitat foir
ahadiromous [isi,

The six wajor tributairies anaiyzed for potential ennancement are: ran, Trout,
Lunch, Four-Bit, Dc.lar, and Six-Bit Creeks. Ocular Stream habitat surveys
were conducted on these streams over a 5 year period from 1979 through 1683.
The following is a synopsie of these surveys, presenting the significant data,
detailing the factors limiting anadromous fisn proeduction.
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S a thira crder stream with a

1) Fan Creel:: Fan Creel is a ¢
imedaiace gitadient (2.255) and a tOuui lengthh of 2.50 miles. The total heabitat
gvailebie o anadiawous flsh s appr ximauv;j 2.0 acres. Tavlie VII presents
the limiting factors in Faa Creek.

19:41.:37
50 percent

Pocl:Riffle:iun
Cobole mabeddednes
Spawning Habitat:

[
[0

LN —

0 2004
2 fair
5.5 poor

Total T5

Tne pool firequency is belcw cptimwa by 14 percent and cobblie emoeauecn 33 1is
nign. There is aiso a definite lacik of spawning habitat.

2) Trout Cireek: Trout Creek is a third order stream with a
teep gradient of 5.0 percent and a tocal length of 2.3 miies. The total
nabicat available to anadiomous fish is 2.2 acres. Table VIII presents the
limiting factors in Trout Cresl.

Table VIII
Ocular Survey - Limiting Facicrs - Trout Creek

Pool:2iffle:Run 7:44:29
Cobble embeddedness 50 peicent
Spevning Habitat:

wn —

.

Square Yards

3 good
14 feir
20 poor
Tocal 32

Cobcle empeddecness is moderately hizh and the pool frequency iz &% below
optiauii., Spawning nabitat ic relatively abundant, however 30 percent is in
fair and poor bOﬂULb;Oﬂ.

3) Lunch Cieeii: Lunch Cfee< is a third order stream, with
a fairly steep giradlenc (4.07)) and a total lenginh of 1 mile. The total amount
of habitat available to anadromous fish is 0.3 acres. Table IX presencs the

ziuiting factors in Lunch Cireek.
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_ " Table IX ,
Qcular Survey -~ Limiting Factors ~ Lunch Creele

1. Pool : Riffle: Run 28:34.:38
2. Cobble embeddedness 78 percent
3. Spawning Habitat :
7 ood
17 air
14 poor
Total 38

Cobble embeddedness is extremely high, 78 percent. The pool frequency is 7
percent below optimum. Spawning habitat is 82 percent fair and poor.

_ _ 4) Four-bit Creek: Four-bit Creek is a third order stream,
with a fairly steep gradient (4.3%) and a total length of 2.8 miles. Taple X
presents the limiting factors in Four-bit Creek. The total amount of habitat
available to anadromous fish is 2.6 acres. Table X presents the factors
limiting fisheries in Four-Bit Creek.

. Table X .
Ocular_Survey - Limiting Factors - Four-Bit Creek
1. Pool:Riffle:Run 26:42:32
2. Cobble Embeddedness 50 percent
3. Spawning Habitat:
Square Yards

12 ood

23 air

25 poor

Total 60

The primary limiting factors in Four-bit Creek include the moderately hi%h
cobble embeddedness (50%) and the low quality of the spawning habitat, 8
percent in fair and poor condition.

_ ~ 5) Dollar Creek: Dollar Creek is a fourth order stream
with a low gradient of 2 percent and a total length of 3.3 miles. Thereis a
total of 4.1 acres of habitat available to anadromous fish. The
pool:riffleirun ratio is 42:4:54. The R_rima_ry limiting factor in Dollar Creek
Is the increasing cobble embeddedness, which iS now at 55 percent. Copble
embeddedness in 1981 was 50 percent. There is a total of 82 square yards of
spawning habitat, of which 43 percent is rated as good and 57 percent rated as
fair.
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_ 6) Six-bit Creek: Sjx-bit Creek is a third order stream
with a moderate gradient (2.6%) and a total length of 2.5 miles. There is a
total of 1.6 acres of habitat available to anadromous fish. The
ool rifflerun  ratio  is  (39:32:29). Cobble embeddedness is again the primary
imiting factor at 52 percent.

Table X1 is a summary of the biological potential of steelhead trout and
chinook salmon based on the relationship between habitat quality and cobble
embeddedness :

| Table XI

Biological Potential of Anadromous Fish
Based on Cobble Embeddedness
In_ Major Eldorado Creek Tributaries

Biological Potential®

Iributary E%bbt)iogdedness '?trg(althead M
Fan Creek 50% 59% 49%
Trout Creek 50% 5% 49%
Lunch Creek 75% 40% 35%
Four-bit Creek 50% 59% 49%
Dollar Creek 55%

Six-bit Creek 52%

1 Determined from FISHSED, Stowell et al., 1983.

2. Channel Stability Survey:

The "R1 Stream Reach Inventory and Channel Stability" technique blends the
relative stabili_t?/ indicators_for upper banks, lower banks and bottom material
into an over ail reach stability index; excellent, good, fair, and poor. Table
X1l displays the items rated using this technique.
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Table XII

Ky NUMBER ON FIELD CARDS

Item Rated

(Moss and Algae)

1 1

' i

t 1

| |

! !

|  Landform Slope 1

1 1

' L

| ilass Vasting or Failure |

| (existing or potential 2

1 ]

| !

I Debris Ja Potential !
Upper Banks - | (Floatable Objects) i3

| !

| Vezetative Bank !

! Protection |4

i !

] ]

1 H

| !

| Channel Capacity | 5

1 !
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In summara/, the survey identifieshe ma%nitude of the hydraulic forces that
work to detach and transport both™ organi€ and inorganic components within a
watershed system. Finally, the inventory catagorizes how resistant these
components are t0 stream flow energies.

Eldorado Creek was rated as fair for overall channel stability, reflecting the
land management activities that have taken place within the watershed during
the last 30 years. The potential for on site erosion of the channel with down
stream sediment damage is evident. Normal high water conditions are causing
undercutting and increasing sedimentation. Stream flows are stong enough to
carry debris downstream, decreasing bank protection and increasing the
Botentlal for debris jams. ~Accumulations of considerable amounts of sediment
ehind these obstructions is evident. The deposition of small gravels, sand,
and silt is occurring with moderate frequency.” pPool habitat is decreasing
accordingly.

All six tributaries; Fan, Trout, Lunch, Four-bit, Dollar, and Six-bit Creeks
were rated fair overall for channel stability. The primary problem involved
increased sedimentation. Numerous observations were made of small debris jams
catching fine sediment, raising the water level and resulting in bank cutting
and bank failure. The frequency of raw banks and unstable nature of the
channels with high sediment |oads, resulted in the fair rating (refer to
Figures 8 through 13).

c. Analysis of Limiting Factors and Management Implications:

The results of the analysis show that Eldorado Creek is currently a good
resident fishery with the potential to be a good producer of anadromous fish
smolts, despite the decrease in habitat, quality related to the timber
management activities. ThrogPhout the drainage improvements (can be made in
these areas; quantity and quality of spawning habitat, quantity of cobble
e][nkt;edﬂedness, quantity and quality of instream cover, and quantity and quality
of bank cover.

One of the historic timber management activities, which has had a direct effect
on the quantity and quality of fish habitat in Eldorado Creek, is the salvage
of western red cedar, which have blown down and entered the aquatic system.
With the knowledge that instream cover is a limiting factor throughout the
Eldorado drainage the retention of this source of large organic debris becomes
very important.

157



Figures 8 and 9. Upper and Lower photos show cobble embeddedness in Trout
Creek.
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igures 10 and 11. Upper and lower photos show accumulating sediments and
de

bris in Fan Creek.

Do
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Figures 12 and 13. Upper and lower phoics show sedimentation in Lunch Creek.
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Seciion MAM of the Eldcrado Cieelr is not typical of the rest of the systen,
cobbie enbeddedness is _cw (257), giradient is nigh (4.47), the peol:rifflie:ru
ratio.is skawed tc riffle (72%) and btottom materials are large with high
cccurence of bed rock. For these reasons the limiting factors in this section
differ scnawnat focm other sections in the Eldorade systew. Those factors
which limit fish production in Section "A" include:

¢ Stream bank instability in this section is a result
of the ClOoe oroximity of road fills to the main channel. Tiis has
resulted in direct sedimentation and migration barriers.

:Riffle:Ragio: Seventy-two percent of the available habitat is
rlffle. The overall habitat use could be improved by modifying this
condition (adding diversity).

Gl by
.

£ Forty-eight percent of the spawning habitat
’o* ""cexheaa trout and 100 percent of the spawning nabitat for chinocok
salmon is in fair or poor condition. Improvement in the qua¢1uj of

spawning habitat is possible through a reuuctlon of 51ue specilic cobble
embeddedness.

Section 73" is the longest reach in the Eldorado drainage (7.5 miles).
ngn contains most . of the problems cormon in Eldorado Creek. Since this reach
contains the majority of the spawning habitat in iain Eldorado Creek (96%) the

quartity and quality of fish habitat is very important. Tnose facficrs limiiing
fish producticn in Section "B" include:

Section

Cobble Embeddedness: Cobble eumbeddedness averages 50% over the entire
reacn.

At this level of cobble enibeddedness, biological potential for
salmon is reduced by 41 percent and 51 percent,

steelhead tirout and chinook
respectively.

Pooi qualiity is suo-optlnal as both pool depth
Pooli frequency is 16 percent throughout this

and poo.i cover are I"ab‘:‘d iou,
reaci.

: e Sevenny-one percenu of the spawning habitat
for steelhead trou* and TT gercent of the spawning habitat for chinock
salmon is in fair tc poor condition. This is primarily the reault of the
moderately high cobble embeddedness.
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Section "C!" is essentially devoid of spawning habitat and has a cobble
embeddedness of 100 percent (i.e. a sand bottom). However, gradient and depth
in this meandering system led to the conclusion that this reach could be a

highly productive rearing habitat for chinook salmon. Those factors which
might limit this goal include:

Pocl Quality: Although pool frequency averages 43 percent throughout this

reach, pool depth was usually limited. Instream cover, primarily in pools,
was generally lacking.

L] Stream banks were generaily unstable, which had a
alsﬂlflcant effect on the availability of bank cover.

E. ect ibutaries 1dor

Fan Creek lacks adequate spawning habitat and cobble embeddedness is fairly

high. Management emphasis should be directed toward rearing anadromous fish.
Those factors limiting rearing habitat include:

ity:The introduction of moderately large amounts of
small woody material has acted as sediment traps, resulting in several
negative effects on stream habitat. The increase in sediment has decreased
pool depth and eliminated pool cover. The availability of spawning habitat

is also decreased. Although not constant in Fan Creek this problem is of a
frequency worth noting.

Pool Quantity and Quaiity: Pool frequency averages 19 percent in Fan Creek
and as described above pool quality is not optimum.

Cobble Embeddedness Cobble embeddedness is 50 percent which lowers
biological potential for salmonids significantly (refer to Table IX).

Trout Creek is typical of the majority of the tributaries to Eldorado Creek.
The pool:riffle:run ratio (27:43:30) is adequate, cobble embeddedness is 50
percent; 80 percent of the spawning habitat is in fair or poor condition and

stream bank stability is a concern. Those factors limiting fish production
include :

: Pool frequency is adequate although not ideal 27 percent of
the available habitat. Pool quality is law (refer to Fan Creek -
Streambank Stability).

Cobble Embeddedness: The cobble embeddedness level (50%) has a significant
effect on fish production (refer to Table IX).

ing Habitat Qualijty: Reduced quality of spawning habitat is a direct
result of the moderately high level of cobble embeddedness.

Stream Bank Stability: Stream banks are in fair condition.
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Lunch Creek is also typical of the majority of the tributaries to Eldorado
Creek except that the gradient is high (4.0%) and the cobble embeddedness is
very high (78%). The pool ratio is 8 percent below optimum. The availability
of spawning habitat is good, however, condition classes are low. We would
expect the high cobble embeddedness to have a serious effect on the quantity
and quality of spawning habitat. The primary factor limiting fish production
is:

Cobble Embecddedness: Biological potential for salmonids is seriously
reduced by the high cobble embeddedness in Lunch Creek (refer to Table
IX). This level of sedimentation also has the negative effect on fish
habitat outlined under “Stream Bank Stability - Fan Creek".

Four-bit Creek is a classic Eldorado Creek tributary with the exception of its
high gradient (4.3%). Eighty percent of the spawning habitat is in fair or
poor condition and the cobble embeddedness is 50 percent. Those factors
limiting fish production include:

iearn £ ility: Similar to the situaticn in Fan Creek.

Cobble Embeddedness: Hoderately high embeddedness has a negative effect on
biological potential of salmonids (refer to Table IX).

Spawning Habitat Quaiity: The relative condition of the spawning habitat
Is due to the moderately high cobble embeddedness.

Dollar Creek contains the largest amount of habitat of all of the tributaries
we are considering in Eldorado Creek (4.1 acres). The majority of the spawning
habitat is in fair condition (57%). The relatively low gradient (2%) has
resulted in a lack of riffle habitat (4%). Cobble embeddedness is moderatley
high and increasing, due to timber management activities. The primary
importance of Dollar Creek is spawning habitat for steelhead trout and rearing
habitat for chinook salmon. Those factors influencing production of salmonids
include :

Cobble Embeddedness: Cobble embeddednes is moderately high (55%) and
increasing. The effects on the biological potential of selected salmonids
Is presented in Table IX.

Spayp e H-hitat+ Need ity Fifty-seven percent of the spaWning nabitat is
in fair condition, however, there is no poor spawning habitat.

Six-bit Creek is also a classic Eldorado Creek tributary. Cobble embeddedness
Is moderately high (52%), the pool:riffle:run ratio is adequate (39:32:29) and
89 percent of the spawning habitat is in fair to poor condition. Those factors
limiting fish production include:

Cobbie Fmbeddedn ss: The moderately high embeddedness has a negative
effect on the biological potential of salmonids (Table IX).
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Jus The majority of the spawning habitat is in fair
and poor ccndi'i n, ¢S peicent. This is a primary resuit of the moderately

Stiream denk stability has been ne; zatively effected

vy the Increased aed_nenv ;oac. Specific areas of rau banks do eyiszt on a
rodeiate [irequency.

fnadicomous Tish habitat in Eldorado Creek and six of its tributaries can be

improved through techniques de51gnea to ameliorate the iimiting factors. In
summiary these facctors include; the quancity and quality of spawning nabvitat,
mederately hl;& Co very high levels of cobble embeddedness, quantity and

quality of pocl habitat, quantity and quality of bank cover and instream cover
and low poocl frequencies.

IV.

The introduction of in stream structures and planting of deciduous stocks have
been seliected as the treaiments of choice for Eldorado Creek. Specifically in
stirean structures sucihh as log weirs and boulders can ciean and sort graveis,
crreate pools and add in:tream cover. Deciduous stocks can be used for both
overnead cover and sviteam bank stabilization. Research on in stream
structures, to date, nas empnasized the associated fish poruiaticn dynamics
rather than quantifying physical channel changes. However, physical changes in
cihannes morophology are necessary to ameloriate the factors limiting fish
population potential. Based on our analysis of limiting factors for mainstem
Eidorado, the project will Xkey on rearing habitat. Seconaarlly, we shall
attempt to enhance the quality of spawning habitat.

B.

Utiiizing a system developed by Forest Fisheriecs
Biologist, Al Espinosa, stream reaches wera identified within the three main
sections of Elidorado Creek, that were both suited to and could benefit from 'in
stieam ennancetent. This system provides guidelines for 1aent1fj¢ng channel
cheracteristics which aire su1Led tc a particular type of in stieam
enhancement. The system ailso provides guidelines for relating stream botton
characteristics to specific structure types to achieve the desired results.

1. Section "an:
The two primary goals for enhancement in this section are; 1) improve

streambank stabiiity and 2) increase pool frequency. In—strean enhancement
opportunities are limited, in this section, due to: the steep gradient,
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Irequency of vedrock cutercps, and iimited equipment access. Treatmencs
selected Toi Section "AM inciuce several log weirs, large sinzle boulders,
feiled riparian co“;*c.s anc oirean stabilization thirough ceciduous pianting.
nefer to Table XIIL for a sumary of tie enhancément progesed foir Section MAM,
Refer to project map in Apnendix E, for the locations of the proposed
ennancament in this section.

The four primary goals for enhancement in this section are: 1) improve
streambanic stabiiity, c) recuce cobble embedcedness, 3) improve pool f:oquenoj,
anag 4) daprove pool quaiity. A seccndary Zoai wili ve to improve tihie quantity
and quaility of spawning navitat. Tireatnient seiected for Section "B'" inciudes:
warse Qin;;e coulders, root wadc, log and boulder weirs, partial trectmenct of
debrris jer “o, felied riparian conifers and decicuous pianting. Refer to Tabie
ALll for a detailed sumary of the proposed enhancement for Section ngr,  Refer
Co project map in Appendix E for locations of proposed enhancement.

-

3. Section CH.

The prliary goals for ennancament in this section are: 1) 1mp*ove stireambank
stability, 2) improve pool quality, and 3) improve in-stiream and streambani
covo.. Treatments selacted for tﬂlo section include: felled riparian trees,
ntroduction of organic debris in poois, and deciduous planting. Refer to
Tao-o XIII for detailed swmary of the proposed enhancement for Section "C'U.

-

Refer to project map in Appendix E for locations of proposed enhancement.

Tatle XIII

Phases T and IT:

Rezecir A1 - 2 Log weirs
A2 - 10 large boulders . )
XHo- 8-10 feiled and cabled conifers throughcut the section.
- deciducus planting chroughnout the secticn for stieam
vani improvement,

Section B:

Reacn E1 -~ 30 large boulders and 5 root wads
B2 - 2 log weirs and 1 boulder weir
B3 - 1 log weir and 1 boulder weir
B4 -~ 3 log weirs and 1 boulder weir
B5 - 1 log weir and 1 boulder weir
B6 - 25 large boulders and 5 root wads
BT - 1 log weir and 1 boulder weir
B6 - 2 iog weirs, possibly handmade
XX - 2 debris jams will be partially removed
- = 30 riparian conifers fellied and cabled
throughout this section
- deciduous planting throughout this section for pool

cover - 50 poois
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Reacn C1 - 20 feried zand cabied riperian tirees
- POOl enuancenent, introduction of organic cover
- deciducus planting foir pool cover, 50 poolis

1. 8 log weirs

2. 3 log weirs witi wings

3. 5 boulder weii's

4, 60 iarze Loulders

5. 00 anchored larze conifers

6. 20 anchored root wads

T. 1.5 miies of riparian enhancement, deciduous planting
3. 100 pools, bank coveir, decicuous planting

9. U4C instrean structures, pooL cover

10. Iotais:

a. 204 siructures
b. 100 poois planted
c. 1.5 miles of stream stabiliized

Based on our analysis of limiting factors, enhiancement of tributary habitat
wiil key on spawning habitat and habitat for O+ steeihead and sa:mon. The
treatment selectea ror each of the § Eicdorado Creek trioutaries are hand made
iog weirs, Refer to Table XIV. The primary goals for the tributaries include:
1) reduce existing cobble embeddecness, 2) improve pool frequency and quarity,
and 3) increase tihe quantity and quality of spawning nabitat. Refer to maps in
Appendix G for specifics concerning treatable areas of each tripbutary.
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an)l T

Surmary of the Enhancement Proposal for
Six Eldorado Creek Tributaries

tream ITT
Acres of
Strean 1 i;;:g Sux;m:r uquare Yax ds of Treatable 1‘ of’f
Fan Cr.2 6/79 3.0 7.5 0.90 15
Trout Cr. 2 6/79 2.2 42 0.70 14
Lunca Cr.°  6/79 0.3 - 0.26 35
Four-Bit Cr.' &/79 2.6 60 0.70 9
Dollar Cr.'  8/81 B.1 82 2.50 28
Six-Bit Cr.' 7/83 1.6 63 0.80 1

# All handmade log weirs.

1. Year 1 of the tributary project - 64 structures
2. Year 2 of the tributary project -~ __78 structures
142 Total
C. Scheduling of Project Activities:

The proposed Eldorado Creek enhancement project will take 4 years to complete
i.e. 4 phases are required to accomplish the proposed enhancement. phase |
will involve the construction and placement of in-stream structures in main
Eldorado Creek. Phase Il will involve ail of the necessary deciduous planting
along main Eldorado Creek. Phase Ill includes construction of in-stream
structures in Four-Bit, Dollar, and Six-bit Creeks. pPhase 4 includes the
construction of instream structures in Fan, Trout, and Lunch Creeks. Refer to
Tables XIIl and XIV for specifics.

D. Costs and Qutputs:

The proposed Eldorado Creek Fish Habitat Improvement Project will take 4 years
to complete at a total cost of $86,775 or an average of $21,700 per year. A
total of 346 structures, 1.5 miles of riparian zone improvement and cover
enhancement of 100 pools are planned. Average cost per structure is
approximately $175, average cost per mile of riparian improvement is $12,600
and the average cost of pool improvement is $200. Refer to Table XV for
specifics on time frames, cost/phase and expected outputs.
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Costs and Outputs per Phase of the
- . . ? . 4 3

aco Cre

o8 cer +
Phase Tining Costs tputs
I vear 1 340,475 240 stiructures
I year 2 $18,850 1.5 miles planted
100 pools planted
11 year 3 $12,360 64 structures
v year 4 $15,070 78 structures

Refer to Appendix B and C for specific cost breakdowns.

E. Project Benefits:

The removal of the fish passage barriers at stream mile 0.7 will open up 47.3
acres of rearing habitat for summer steelhead trout and spring chinook salmon
in mainstream Eldorado Creek. The tributary network will add 14.3 acres of
rearing habitat for steelhead. The tributary streams are too small for salmon
spawning and rearing. The existing quality of Eldorado's rearing habitat is
capable of producing 10,712 steelhead and 24,00 salmon smolts per annum. The
tributaries will add 3,752 steelhead smolts at their present quality level.
Therefore, the Eldorado system, before any instream enhancement, can produce
(if fully seeded) a total of 14,474 steelhead and 24,000 salmon smolts
annually.

Upon implementation and completion of the instream enhancement, we have
projected an increase of 50 percent in the productive capacity of the rearing
habitat. With the advent of full seeding, this increase in habitat quality
would produce an additional 8,131 steelhead and 12,000 chinook salmon smolts.
Total projected production for the Eldorado system would then equal 22,605
steelhead and 36,000 chinook smolts annually.

The net increase of 8,131 steelhead and 12,000 chinook smolts was subjected to
the economic analysis utilizated in the Forest planning process. The. net smolt
increase taken over a 20 year period translates to a total net economic value
for steelhead of $1.58 MM dollars and $2.15 MM dollars for spring chinook. The
total net economic value of the project would then equal $3.73 MM dollars.
These values are undiscounted dollars. When factors for present value and
discount rate (4%) are applied, the total net discounted value equals $2.54 MM
dollars.  We have assumed an effective life span of 20 years for the
enhancement sructures.
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Tie totai cost of tue project has been estimated at 293,775, inciuding
maincenance. Tre veneflu/coct racio is pitojected at:

- 2701:1

or a ratio of venefits pger cost of $27.10.
V. Sumaiv:

The objective of the proposed Eldorado Creek Habitat Improvement Project is to
improve the productive capability of 12 miles in Eldorado Creek and 5 .1 miles
in six selected tributaries. A total of 54 to 64 acres of summer and winter
r-earing habitat would be enhanced over a 4 year period. in addition, 2.5 acres
of anadromous spawning habitat would be improved for spring chinook salmon and
steelhead trout.

Current conditions throughout the Eldorado Creek rearinG system indicate that
pool frequency, pool quality, bank stability, and cobble embeddedness are areas
where enhancement efforts should be concentrated. In-stream structures

' designed to ameloriate these factors were chosen as the treatment of choice for
the Eldorado Drainage. Reintroduction of streamside cover was also indicated.

A total of 346 structues, 1.5 miles of riparian zone, and 100 pools will be
constructed or planted under this proposal at a total cost of $93,775. Average
annual cost is $21,700. Average cost per Structure is $175. The benefif cos
ratio for the proposal is 27.1 to 1.

VI Apvendices:

Vicinity Map

Cost analysis for main Eldorado.
Cost analysis for six selected tributaries.
Main Eldorado Project Area.

Main Eldorado Project Map

Selected Eldorado Tributaries Project Area
Selected Eldorado Tributaries Project Map
1. Six-bit Creek

2. Dollar Creek

3. Lunch Creekand Four-bit Creek

4. Fan Creek and Trout Creek
H. Map of Eldorado Creek Fish Passage Barriers
Implementation Phase

1. Mainstem Eldorado Creek (FY 85)

®mMmoUo W
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BUDGET FOR ENHANCEMENT STRUCTURES

Phase I:

Personnel Days Cost/Day
| - GS/11 Forest Fisheries Bilogist 10 $120

| - GS/9 District Biologist 30 $100

{ = G35 Crew Leader 50 $55

2 = GS/4 Crew 50 $100
Transportation:

FOR MAIN ELDORADO

I - 1/2 ton P.U. @ $.22 mile for 50 miles/cay x 50 days

[ done

Professional Faller
12 Yard Dump Truck
966 Front End Loader
Rubber Tired Skidder
Crawler Backhoe
Move In and Out

Supplies:

Drift Pins
Hardware Cloth
Fence Wire
Staples

Hog Nose Clips
Cable Clamps
Wedges

Gas and Oil

Wader s

Arm length gloves
Aluminum wader cleets

3 days @ $250/day

32 hours @ $40/hour
32 hours @ $35/hour
24 hours @ $35/hour
160 hours @ $95/hour

100 @ $l/each

2 rolls @ $413/each
20 rolls @ $75/roll
1 box @ $25/box

5 boxes @ $2/box
150 @ $1.05/each

2 @ $10/each

3 pair @ $65/pair
8 pair @ $20/pair
5 pair @ $40/pair
Qverhead:

12 percent

TOTAL
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Cost

$1,200
$3,000
$2,750
$5,000

$550

$750
$1,280
$1,120
$840
$15,200
$1,200

$100
$826
$1,500
$25
$10
$160
$20
$50
$195
$160
$200

84, 340
$40,475



Budget for
Riparian Zone and Pool Habitat
Enhancement of Main Eldorado Creek

Phase II:
Personnei Days Cost/Day
1 - GS/11 Forest Fisheries Siologist 3 $120
1 - GS/9 District Biologist 10 $100
1 - GS/5 Crew Leader 35 $55
1 - GS/4 Assistant Crew Leader 35 $50
2 - GS/3 Crew 35 $90
Iransportation:
1 -1/2 Ton P.U. @ 224/mi. for 50 miles/day x 35 days
Quaking Aspen 7,000 @ $.39/each
Streambank Willow 7,000 @ $.79/each
verh
12 percent

TOTAL
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cost
$360
$1,000
$1,925
31,750
$3,150

$385

$2,730
$5,530

$2,020
$18,850



Budget for Enhancement of
Six Eldorado Creek Tributaries

Phases I:T a
Peiconnel Days Cost/Day Cost
(2 year project period)
1 - GS/11 Forest Fisneries Biologist 10 $120 $1,200
1 - G3/9 District Biologist 20 5100 $2,000
1 - GS/9 Crew Leader 100 $55 $5,500
2 - GS/4 Crew 100 $100 $10,000
1 - 1/2 Ton P.U. @ $.22/mile for 50 miles x 100 days  $1,100
Supplies:
Hardware Cloth 2 rolls $41 sl/each $826
Fence iire 43 rolls $75/each $3,225
Staples 1 box $25/box $25
Hoy lNose Clips 5 boxes $2/box $10
Wedges 2 $10/each $20
Rubber Gloves 8 pair $20/pair $160
Chest Waders 6 pair $65/pair $390
Gas and 0il $50

Qverhead:

12 percent $2,940

TOTAL $27,450*

* Year 1 of the project $12,360 (45%
Year 2 of the project $15,090 (55%)
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* Appendix G-1

SIX-BIT CREEK
16 Acres of Habitat
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Appendix G-2
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APPENDIX |

Eldorado Creek
implementation of the Plan for Enhancement
of Key Anadromous Fish Habitat in the
Clearwater River Basin

FY 85
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In 1635, tue Pierce Rangeir District, Cleaiwater ilaticnal Forest, began
iiplementacion of the Eldeirado Cireex Anacrcmous Fish llabitat Enhancenent Plan.
Althouglh the pian wasc not in "final! form, it was complete ehougii to provide
guidance for habitat ennancemsent. Funding for the project was provided by the
U. S. Feoirest Service througzh tie MAnadronous Fish Habitat Initiative" passed by
Congiress in FY 35, A total of $26,000 was allocated by the Forest Supervisor's
Office for implementation of Phase I of the plan.
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Timing involved scheduling four major project activities: layout, gathering and
localizing support materiais, construction and mitigation. Project laycut
Degan in eariy June and ran tarcugh tie first weelr in July. Activities
assecciated wich the pnase include: locating sources of support materials,
iocating ieaches, locating structure sites within reaches, and organizing the
reciainder of the project. During project layout we determined the decidious
pianting and pool enhanceiment in Reach C were a low priority. Tiie remainder of
July was spent zathering and localizing support materials. This phase invoived
mining and transporting boulders, up-reoting and hauling root wads and falling
and limbing treecs, '

Construction of habitat enhancenment structuires began in August. Actual
constiruction Lime was 12 days: 3 days of feiiing larze organic debris and ¢
days of constructing structures with the Cat 225 excavator (bacichoe).
tiltigation of impacts to local sites was carried out in late Septamber. This
work involved revegecating and erosion control of ingress, egress equipnent
access and structuire sites. Field work involived: water barring, landscaping,
seeding, and fertilizing each site. Root wads and large organic debris were
also cabied at this time.

ITI. RESULTS:

A totai of 179 stiructures were piaced or consiiructed in Eldorado Creek in
1985. The 176 stiructures directliy affect 4.4 miles of stiream and extensively
affect 6.6 miles of streaim. Intensiveiy the structures are spaced one
structure per 135 feet and extensively tiie structures are spaced one structure
every 196 feet (refer to wmap - last page). Table I displays the total nuber.
of structures oy structure type. .

TABLE I
< Cures
v a 7 # Constiuct

Root Wads 37
Boulder Veirs , . 12
Log Weirs 12
Large Organic Debris 55
Debris Jam Removal 2
Side Channeis 2
Single Boulders 61

Total . 179
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A total of 3 ctiructurre and § lairge organic debris reachnes were treated.
Figures 1-5 sacu scime of the censtruction techniques. Tabie II displays tha
stiruciures types Ly reach.

TABLE II

Reach i’ B s Lt b o SBR

8
R1 2 1 1 - - - -
R2 - 2 3 3 - 2 1 1
R3 8 2 2 2 - - -
RY4 g 1 2 10 - 1 -
RS c 1 1 2 - - 1
R6 - 2 1 - - - 1
R7 12 - 2 3 - - 2
R3 - 2 - - - - 1
Lp1? - 17 - - -
LD2 - 6 - -
LD3 - 3 - - -
LD4 - 3 - - -
LD5 - 3 - - -
LD6 - - 5 - - -
1 o = Root Had
2 BW = Boulder Weir
3 LW = Log Veir
4 LOD = Large Orzanic Debris
5 DJ = Debris Jam
6 SC = Side Channel
7 SBR = Single Boulder Reacnes
8 R1 = Reach One
9 LD1 = Large Organic Debiris Reach One
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gures 1 and 2. Upper photo shows backiioe constructing a small side channel,
Lower phcto shows 1995 crew constiructing a log weir,
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Figures 3 and 4. Upper photo shows a completed boulder weir, The lower photo
shows a typical root wad,
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5 and 6. Upper and lower photos show completed loz
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The cverall cbjectives for restoring and maintaining an anadirciious fighery in
Zldorvado Creeic ai'e neaily comp.ete. These objectives include: habitat
ennancemenc of wain Elcorado Creel: and selected tributaries, removal.of four
T'isii passaze barriers, population auzsentation of steeliead treut, and
re-~introduction of spring chinook salrion.

In 19365, three of these objeciives were met. Habitat enhancement of mazinsten
Eidorado Creek was compieced in the sunmier of 1985, at a cost of $26,00C. The
ccepieted project resuited in the construction of 179 structures over 6.5 miles
of Eldorado Creek. Aisc during the suzmer of 1985, all four migration barriers
were successiully treated at a cost of $13,000 (refer tc figures 7 and 9). In
the spring of 19¢5, the U.S. Fish and Wildlife Service transported 1150 acult
steelliead te Eldorado to seed all available spawning nabitat. And in addition
to tie adulc pianting, 121,284 steelhead smolts were released 2 weeks _ater in
Zldorsdc Creek (refer to figures 10 tarough 14). The existence of two age
ciasces of steelhead in Eldoiaco Cireek (reportad by Stowell, pers coimi, 1985)
was confirmed (by Hurphy and Espinosa, 1985) by snorkel diving.

Plans are currently being made to satizify the two remaining objectives for °
Eldorado Creek. The U.S. Forest Service will fund a 1986 project enhhancing the
nabitat of the Eldorado Cireek tributaries., Idaho Fish and Game currently plans
to stocic Rapid River spring chinook salmen in Eidorado Creek in the spring cf

1056.
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Figures 10 and 11, Upper 2hoto shous rrelease of adult steelnesd a
Bridge, Eldorado Creek, spring 1985, Lower photo shows conservati
Wwith released steelhead,




Figures 12 and 13. Upper and lower photes
Eldorado Creel:, spring 1635,

chow releacsed
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Crooked Fork Creek is one of the principal tributaries of the Lochsa River. It
contains the buik of the remaining high quality spawning and rearing habitats
for anadrowous fish on the Clearwater hational Forest. . It is estimated that 25
percent of the total chinook salmon and 25 percemnt of the total steelhead smolt
production of the Clearwater llational Forest emanate from this drainage. The
iong-term ability to restore anadrowous fish runs to the upper Lochsa system is
dependent upoan increasiny the available spawning habitat in the Crooked Fork
drainage. : '

Stream and habitat surveys perforwed ‘in 1983 on the Crooked Fork established
that several natural waterfalls and rock chutes totally preclude upstreau
migration of spring chinook salwon during late summer flows. At some .high
fiows summer steelhead are able to negotiate the barriers.

Seven major barriers and five partial barriers were drilied and blasted in the
surmer of 1984, Following evaluarion in 1985, 8ix of.the major barriers and
four of the partial barriers required additionzl work. Deep take-of{ poois,
resting areas, and geutler gradients were created to increase fish passage.
An additional barvier was identified on Hopeful Creek, a tributary of tue:
Crooked Fork, and was renoved,

ITROD

Crooked Fork Creek is one of tihe prioncipai tributaries of tuie Lochsa River. It
contains the bulk cf the remaining hiph quality spawning and reafing habitats
for anadromous fish on the Ciearwater hLationai Forest. It is estimated tunat 25
percent of the total. spring chinook salmon and 25 percent of the totai suwmer
steelhead trout swolt production of the Cicarwater liational Forest emanate {rom
this drainage. The iong-term ability 'to .réstore anadromous rumns to tie upper
Lochsa system is dependent upon increasing.the avaiiable gpawning habitat in
the Crooked Fork Drainage.

During tne sucmer of 1984 several natural waterfalls and toek chules,
previously idéntified -as migration barriers, were drilled, ioaded with
explosives and detonated (Zrawer et al,, 1984). The sites were evaluated again
durifng the summér of 1985 for additional modifications.,  Ten of the criginal
eleven sites were still considered wigration barrieis and reguired further
blasting.

A stveam and habitat survey of lepeful Creek; d major -tributary of the Crooked

Fork, identified a site as an upstreawm wigration barvier at all f:0ws. FEawcvai
of the barrier was begun -in 1934 but early anows forced tue‘postponewent cof {tu
conpletion. In 1985, the debvris jaii'was shot with explosives and the rewalnder
of the debris removed by hand.

DESCRIPTION OF PROJECT ARES

Crooked Fork and White Sand Creeks reach confiuence near Powc:l, Idaho {3,300
ft. elevation) to form the Luchsa River, Crooked Fork Crees is in fact a swa.:
river draining approxinately ¢3,000 acres of the Bittecvosi Zouutalns end
coverinyg sone 24 wiles,
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The Crooked Forx drains a variety of landforms that include gzlacial valley
trains, steep bxeaklands, colluvial drift slopes, and alluvial flood piains.
Breaklands and ailuvial plains dowinate the watershed. Granite soils of the
Idaho Batholith typify the geology of the area. The stream flows through
dense, mixed coniferous stands of western.red cedar, Douglas fir, Englemann
spruce, white pine, ponde1osa pine, and larch. 4 few deciduous species are
present within the riparian zone. : , ‘

The Crooked Fork has experienced extenmsive timber harvesting and road
construction for the past two decades. Most of this activity has been
concentrated in its lower reaches and in the Brushy Fork subdxalnabe. Impacts
associated with sedimentation and over-harvesting in the riparian zones have .
been wmoderate.  The upper reaches of the Crooked Fork -are lmbhtly developed and
are in pristine condition. : D ,

The Crooked Fork watershed is under managewent of mixed owriership; the U.S.
Forest Service and Plum Creek.Timber :Company. Crooked Fork is characterized by
a checkerboard pattern with Plum Creek owning some 34,000 acres (23%).

The project area is located approximately two miles upstream from the
confluence of Bouider Creek, T.38 ., R.14 E., 'sec. 14 (see Figs. 1 & 2). The
area is accessible only by foot or helicopter. Within the project area,
Crooked Fork displays a mean discharge of 221 c.f.s. during steelhead spawning
(April and May) and 37 c.f.s. during the salmon spawning period (July 15 = .
Sept. 15). Crooked Fork shows a mean stream width and depth of 26 feet and 0.7
feet respectively (base flows). Within the project area, the creek had a mean
gradxent of 3.7 percent with a range of 2.0 percent to 6.2 percent.

The stream substrate within the pro;ect area consists of larger materxaxs
(Bedrock 21%, Boulder 26%, Rubble 41%). -Above the project area, Crooked Fork
displays a Lower gradient-and smaller: substrate materiais which provide good
spawning areas. Most of the Crooked Fork barriers comsist ef long 15.to. 30
foot, steeply inclined, granite rock aprons that contain:no jump pools or
resting areas. At low flows, only a thin layer of water flows over the

aprons. [Extensive reering areas for juvenile salwon and steelhead exist above
the barriers. Provision of access will open up 16 miles consisting .of 78 -acres
of rearing and .93 acres of spdwning babitats.for anadreomous fish. Asaumxn5
the availability of. seedxnb atock or increased -escapement to .the upper Lechsa
area, the project would increase the .system”s smolt production-by 27,000 salmon
and 27,150 steelhead.

Hopeful Creek is a 4th order stream that flows into the Crooked Fork at "Boogie
Down Flats" (T. 39 N, R. 14 E, Sec. 3). At the confluence with the Crooked -
Fork, Hopeful Creek has a slightly larger drainage area than the Crooked Fork
and is capable of supporting steelhead .trout and chinook salmomn. Except near
the mouth where Road 595 and an outfitter”s. caump are located and near the upper
reaches where a pack trail intersects the stream, the area remains unimpacted.
The area burned in 1510 and is now stocked primarily with lodgepole and

spruce.
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The project area 1s approximately one wile upstream from the mouth of the creek
(Fig. 2). The barrier was composed of scvera: :arge bedvock protrusions which
trapped toys and created a debris jam that was 15 feet bigh, approuimateiy 18
feat wide and stable with a large accumulation oi sedimeunt trapped above it.
Based on tie size of the material in the jam {(greater than 18§"doh) and the
aiwount of pravei: trapped bdehind it, this bavrier has been 1n place for a nunber
of years. The 1610 five completeiy rewoved the existing stands and the
replacement stand counsists ¢l 70 year old lodgepoie that 1s less than 12" dbh.
Dank cover and stability in the projeclt area are good znd the mean gradient
equals 2.4%. Temovat of the barrvier wiil wmake avaliable 182 square yards of
anadromous spawning ,ravel and 146 square yards of resident spawning gravel.

METHODS 43D HATERIALS

Ylork was begun on Yopeful Creek in July. 1In late July the Crooked Fork project
was evaluated to determine the success of blasting in 1934; wodifications and
piacement of driil noles were discussed and ten of the original eleven sites
were found to rvequire additionai work., Equipuwent and personnel were flown into
the helispot. Fart of the crew hiked in approximately one miie from the
Crooked Fork Road (5985), clearing the trail enroute to assure better access to
the campsite over thie duration of the project. Cemp was set up and drililng
besan in the afternoon on site #3A. Drilling, blasting and vedriiliing
continued thioughout the month of August. Jack Orsborn, P.E., surveyed tie
project area to deterwine success of the modifications made and recommended
further changes for optimal fish passage (see Appendices B and C). After
blasting, the sites were re-evaluated zand all migration barviers were
considered passable. Data on the sites was gathered and the camp diswmantled.
The project was completed with the burning of the debris piies on lopeful Creek
in late Gctcber,

he Pionjar and other eyuipment were taken to the strean sites vi.a backpack.
ince there weve no trails gliong the stream, ail waterlals nad to be
transported [rom site to site by waiking in the streaw. This was difficuit duc
to tihe weight of the packs, siippery waicing surfaces, and debris. Tiie Pionjar
pack weiglied aproximately 65 pounds, the weight of the other packs varied but
averaged about 50 pounds. Alundonun "freightev" packs were wodiiied: a2 piece of
1/4" plyvood was cut to fit the back and bottow 0of the pacik and holes disiled
at regular intervals aionyg Llbe border to aiiow thew Lo be laced onto the paek
fisgmes. The bottow piece had a 5" wvound hole cut in it through which the
Pionjar chuck was placed. The {reipnter pack usec for catrying bits, cheaster
ars, Loois and cupiosives nad @ sclid plece on the boticu.

stvapping and elastic cords were used to secuve the caipo. The addition ok
prywood made for a wore stabie ioad,
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e DacKkpack

-

Driiling was performed by & turee person crew using a Fleonjar 120 rvock diias
and "star" dvili bits vanging in lengti fvoew 1 1/2 ifect to & fteet (Tig. 33.
Blastin, holes were drilied into tie bedrock at predeterwines iocations. &fte.
"oot" by two pecple, one porson
nolding the pionjar, Lne othe:r steadying it and boll braciung the il aga:nst
tiie rock witit their feelt to prevent it [rom siippin, down the {ace of the
bedroek. On duy bedvock with an uneven fece, one perscn could usuaicy set Lhe

a site for a hole was identified tue d:ill was
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tpure 3., Kewoving Lthe Fionjar from a 1 1/2 Lout long bie.
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drill by themself. Once the drill was set, one person could run the Pionjar by
steadying the drill, adjusting the needle valve and occasionally lifting the
drill bit out of the hole to prevent sticking. Earplugs were required while
running the drill to prevent loss of hearing.

The drill bit became imbedded periodically due to rock dust and chips bashing
back into the hole and pinching the bit extension. This was especially common
in fractured rock, previously blasted areas, or areas where there was not
enough water flowing over the hole to wash out particulate rock. Partially dry
rock powder had a tendency to form a cement-like mixture which would plug
exhaust holes and result in “frozen” bits. A variety of methods were used to
remove stuck bits such as up and down jarring, side to side twisting, and
allowing the drill to vibrate while in the breaking gear. As a last resort,
two large crescent wrenchs and cheater bars were used to twist the bit loose.
Care had to be taken to avoid unscrewing the bit from the rod (reverse
threads) . In some cases the extension had to be unscrewed from the bit,
leaving the bit in the hole and at times the bit and extension could not be
removed at all. An attempt was made to remove imbedded bits by blasting but
this usually resulted in bent rods at the expenditure of much time and
resources.

To avoid getting the bit stuck the following measures were taken: lifting, it up
and down periodically while drilling in order to clean the exhaust hole, making
sure that the hole for exhausting dust was clear on both the bit and

extension. When drilling above the water’'s surface, the addition of water to
the hole was avoided to prevent “cementing” of the exhaust hole. On the
Crooked Fork project the four foot bit stuck frequently, usually due to rock
chips washint, back into the drill hole and pinching the bar. Two bits remained
stuck beyond all efforts to remove them - one remained imbedded even after
blasting.

In the normal course of drilling, holes here begun with the shortest bit
possible to use. Usually this is determined by the depth of the water. The
bit was used until water came up to the casing of the Pionjar and then it was
changed to a longer bit (Fig. 4). Once the desired depth was reached, an aider
branch or some sturdy , visible marker was placed in the hole to help locate it
later when settin;: the charges (Fig. 5).

On the Crooked Fork, blasting holes were drilled into the bedrock at
predetermined locations. An average of six feet per hour were drilled and nine
feet per tank of gas. Removable star bits were found to drill faster than the
single point bit. However, special sharpening techniques required that they be
sent away for resharpening while the single point bit could be sharpened on a
hand Grinder. Generally, the star bits would drill approximately 40 feet
before they needed resharpening After cleaning rock debris from the blast
area, ail sites were re-evaluated and many were drilled and blasted again.

Removing the bit from the extension was difficult due to the continual
tightening by the drill, the impregnated rock dust, and the loss of protect the
grease as it was used under water. After several attempts it was determined
that the easiest way to remove the bit from the extension was to cant: the
bit over a rock, hold the extension to the ground with a crescent wrench,
tightly grasp the bit with a pipe wrench over which a cheater bar has been
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placed and, with a small sledgye hawwmer, hit the cheater bar to loosen the bit,
hen replacing the bit, clean the threads of the extension and the bit, grease
the bit with a heavy grease, and screw the bit onto the extension, It is not
necessary Lo get this more than finger tight as using the drili will tighten
1t.

A minimum of two people were utilized while drilling as a preventive safety
weasure, Sharing the ioad of heavy equipment while packing it to the stream
site, lending support while workimyg with the drill on slick or uneven surfaces
(Fig. 6), and generaliy being aware of the other crew members condition and
whereabouls resulted in very few accidents under highly hazardous conditions .,
Other safety measures taken on the Crooked Fork project included: use of hard
hats, gloves, earplugs, chaps and safety goggles (when using the chainsaw),
checking .the feoting in an area prior to working ou it, fell soles on waders,
walking sticks (while traversin, thc stream), staying close together while
hiking in the streawm and an attitude of overalil caution,

Blasting was achieved by using water gel, prinacord and vlasting caps. A
‘certified Forest Service blaster loaded, set up and shot the drili hoies.
Assistance was given to the blaster by Lthe crew while loading the holes. Lo
two way radios were used near blasting equipment to prevent sccidentally
setling off the blasting caps, When the holes were loaded the crew depa.led
while the biaster attached the blasting caps. At least one person was
stationed a minimum of 500 feet in straight line dislavce upstrcam and one
downstreawm from the blasting site to warn any people in the area and fov
personal safety., Once a safe distance was reached, crow mewbers turned to face
the biast site and waktcl for fiying debris (Fig. 7). 1In the cvent no olast was
heard, crew mewbers were to vewmain 500 feet [vow che blast site while the
blaster investigated the probleun, ’

After blasting, crew wewbers hand picked bouldevs and vock fragments out of the
pools (Fig. 8). Chest waders, rain gear, shoulder length rubber gloves, and
wet suits were used to protect the crew [row the cold and deep water. The
debris was either placed on shore, pushed downstream, or blasted again . .Lo uake
it swmall enough to move., MHatural scouring in the spring will eventuaily
dislodge any remaining waterials. ' ’

After Lthe sites were re-evaluated and the blasting determined to bo couplete,
data was gathered on the sites, A Lietz DT Series Optical Plummet Transit was
used to gater data on depth of pools and runs, height of jumps, and distance
covered, The most logical wigration route was deterwined and a sevics of
neasurcncnts were made for a profile. ‘All weasurcments were taken at low
flows, The sites will be significantly diffevent during migivstion of steellead
trout in high spring fiows but gradients, height of juwp and depth of poo.s
have been significantly iwproved so that passage-for steelhead trout should
present no problems, Side chiannels that are not available to cliincok salmon
duc to low flows will be available for steelhead during high water.

During the project, before and after shots weie taken of cach barriew.
fdditional photos showing, crews working were also taken,
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BESULIS ARD LISCUSSIOL

in 1984, approximately 252 shot holes, vangin, in length from I 1/2 to & feet
deep were driiled on 12 baiiviers. In 1985, 340 feet of bedrock were drilled
and clasted on ten barrviers, Three hundred fifty feet of water gel explosive
and 2100 feet of primacord werec used in 30 separate charges. After detonating
the driiled hoies, several sites were left with large bouiders that requived
remcval by blasting. Only one blsst was necessary for successful modification
of nost sites {4 sites). The maxia': namhez ﬁf slasts necded was four (1
site), with the yemainder util . thres blasts {3 sites) and two blasts (3
sites}. 23uz§;sathun of éamy ols, gredient changes, or
channel aitg 5y T resting pools, 5
jump pools, weye developed,
VWater depi%, % with the resultant
imbedded drill soals. Uigh water
velocity and pog wry diffiewit,  Yhough hand
removal of debyis will benefit from the scouring of
winter ice and hig

and resti

The followin, narrative describes each barriev znd the modifications made:

Barrier #}

1 1984 a two foob deep poc; was created on the 1&”3, of thig barrvier and
; ¢ & i9). Upon

the chennel cigg;ec sty bhe rvicht side of the bav ¥
review in [&2° T | was determiped Ef
of the junp,
create a 3%
jump (Fig. 11, point B}
on this barvier was d»cmcd suc
additional scouring by spring
pool,

CS” the beight
'pe set off to
.yaimz A} a 35 cm
abovg the bavrierv., Work
] :s expected that

Le sowme material end deepen the

Baryier #2

Two pools were crcated and an existing pool deepenmed in 1904 (Figs. 13 & 14},
Evaiuation of the site in 1985 still indicated problewms, The lower juwp pool
was deepened to 60 cwm (Fig. 15, point A). A4Above this a bedrock iip lecated in
midstream and creating & navcow channel with high velocity was removed (Fig.
15, point B), The vesting pool (Fig. 15, point C} above the juwmp was also
deepened to 40 cwm and a channel was c:eated on the left side of the barvier for
passage and aiso to iower tie height of the juwp, presently 50 cw (Figs. 16
17). 4 30 cm deep pool was biasted four weters upstream on the right bank
{Fig. 15, point D). One hundred fiiceen feot were driiied and three biaste
wade. Scouring is expected Lo iemove the fractuved rock remalning in the iower
poati,

[=2

Site #2 requived the most dvilliim, of ali the barviers. The lower pool proved
difficult to drill: tue depth of the poal wade it necessary to start the holes
with a 2 1/2 feot long bit, bits repeatedly got stucxk due to the layered
fractured rock and the turbulent water filled the holes with rock chips. &
four foot bit became imbedded irveversioly in the lower pool, not even
dislodging when the site wa:z blasted,
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Figure 9. Site #1, preblast, 1985, upstream view.

sure 10,  Site #l, prebliast, 19835, upstieam view.
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Figure 16, Site # 2, post-plast, 1985, upstream view,

Figure 17. Site # 2, post-biast, 1985, An upstream, close-up view
of the lower pool and first jump.
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Barrier #34

Site #34A was considered a partial barvvier. In 1984, a swail pool was enhanced
at the bottowm of the run Lo improve passage (Fig. 18). 1In 1285, five feet of
bedroce were drilied and one b.ast used. A iavrye bouider was dislodged 1into
the channel, creating a bouider weir with a 65 cm deep pool on tihe upstream
side (Fig. 19 & Fig. 20, point A). A bedrocik lip protruding out of the channel
was reuwoved, thus enhancing the poo: and changing the gradient (Fig. 26, point
B).

Daryaier i3

in 1984, two juwp pools were created at this baviier (Figs. 21 & 22). TUpon
review it was deterwined taat the channel needed to be made deeper and wider to
iwprove fisn passage. Ten holes, a total of 23 feet were drilied and one shot
made. The sitec present.y consists of a 55 cm deep pool (Fig. 23, point &} and
a 30 cr. deep run (¥i,. 23, point L) below a 25 cu jump (Fig. 23, point C;. The
resting pool aoove the jump was deepened to 40 cun {(Fig. 24, & Fig. 23, poliunt
D).

Barrier &

Liforts were made in 1G04 to create twe pocis on the i1eft side of tiie sircan Lo
ileip deepen the cuanne. and slow the veiocity {(Figs. 25 « 26). The appraisai
in 1955 conciuded that the velocity was stiii too nigh and the povis too
shallow, Thivty one ieet of bedrock were dii.led and four biests wace (F.os.

o

27 & 22). The poo. at the base of the run is currently 40 cr in depth {Fig.
29, point A). 1into which fiows a 30 cia deep channei (Fig. 29, point Lj. & 35
¢n deep pooi (TFigy. 29, point C) was created im this run when tie point of a
bourder was rewmoved. & 30 cm juwp (Fig. 29, point D) into a 30 cin deey poo:
(Fiy. 2S¢, point E) complete the run., A secondary channel on the rijiit side ct
the stream would have sufficient fiows for steelhead passaze in tne o.iing vut
is touo shaiiow for summer passage of chinvok saimon, ’

Barrier
Tue swooth bedrock slope at this site proved difificult to biast (Fij. 32J.
first two charges oniy fractured the surrounding rock. After redviiiing, the

tnird charge successfuliy lowered the yradient and deepered the channci (7i,
31). Currentiy, tie proiile of the migration route is a 60 cm decp oot (Fig.
2, point A) dounstreaw of a 30 cw deep run (¥ig. 32, point 5). <obove fnds is
a 20 cum rise (Fig. 32, point C) topgea oy 15 cu of water. /i totar oi 10 feet

of bedrock was drilled,

+3

i1

in 1984, the jump pool and restin, pooi at Darrier #5 were despgened

successfuliy. Ko furthner work was required at this site {Fi,s. 32 « 34).
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Figure 20.
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cure 21, 3ite # re~biast, 1584, upstream view, The red paint
on the 1ock on the left bank 1s the area to be blasted.

, tpstieaam view,
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Figure 23. Post-modification diagrams, Sjte # 3, Crooked Fork Creek,
August 1985.

218



sost-blast 1985, upstreaw view.
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Fuiyure 23. Site ¢ &, pre-biast, 1%3
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Figure 27. Site # &, post-blast 1985, upstream view. Site & 2 is in

the background.
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Figure 29. Post-modification diagrams, gjte # 4, Crooked Fork Creek,
August 1985.
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Figure 30. Site # 5A, pre-tliast, 1985, upstream view.

Figure 31, Site i 5A, post-blast, 1985, upstream view,
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Figure 33, 8Site # 5, pre-blast, 1984, upstream view,

1

Figure 34, Site # 5, post-blast, 1984, upstream view.
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Barrier #6A

The downstream pool in this partial barrier was deepened to 40 cm (Fig. 35 &
Fig. 36, point A). Upstream and to the right of this pool a bedrock shelf was
drilled and blasted to reduce the height of the jump, currently 20 cm (Fig. 37
& Fig. 36, point B), and to create a deep migration channel. A deep pool (55
cc) was created in 1984 in the upstream portion of this barrier (Fig 36, point
C). Three holes were drilled and shot along the upper rim to help deflect more
water into the pool. Nine feet of bedrock were drilled and one blast
detonated.

Barrier #6

In 1984, a large pool was blasted in the center of the barrier but the blast
also removed the retaining wall of rock thus lowering the depth of the pool.
The upper pool and trench were also lowered to deflect the flow of water to the
right bank (Figs. 38 & 39).

In 1985, it was found that this site required extensive changes as the gradient
was very steep and no migration route was evident. A step pool was created on
the face of the bedrock slope and efforts were made to create a large resting
pool above the slope. The charge, however, removed the retaining wall of rock
that would contain the pool and a channel with a lesser gradient was formed.

The profile of the migration route is a deep downstream pool of 70 cm (Fig. 40,
point A) into which flows a 30 c¢cm deep run (Fig. 40, point B). At the top of
the run is a 20 cm jump (Fig. 40, point C). Above this, the lip of a pool was
lowered on the right side of the stream to help channel more water to the jump
(Fig. 40, point D). A 30 cm resting pool (Fig. 40, point E) lies just above
this lip. There is a rise of 1.60 meters over 7 meters for a gradient of 23%.
Seventy three feet of bedrock were drilled and two blasts made to achieve the
results at this site (Fig. 41 & 42). This site was one of the most difficult
at which to achieve the desired results due to poor footing and extensive
drilling.

A report by Murphy and Metsker (1962) describes a cataract area on Crooked Fork
Creek, approximately 2.2 miles upstream from the mouth of Boulder Creek. The
cataract was considered a partial migration barrier and removal by blasting
recommended. A photograph of the site, along with the description, suggests
that this area is site #6 of the Crooked Fork Project.

Barrier #7A

The pool on the upstream edge of this barrier was deepened to approximately 1
meter in 1984. Upon review in 1985 it was decided to reduce the velocity in
Barrier #7A by widening the channel (Figs. 43 & 44). Twenty feet of bedrock
were drilled and two charges set at this site. Presently there is a 60 cm deep
pool (Fig. 45, point A) and a 30 cm deep run (Fig. 45, point B) with an
upstream jump of 50 cm (Fig. 45, point C), Another GO cm deep jump pool (Fig.
45, point D) was deepened when a point of bedrock, jutting into the stream
(Fig. 45, point E), was removed. There is a 10 cm jump and a 40 cm resting
pool (Fig. 46 & Fig. 45, point F) at the top of the run.
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t, 1985, upstream view.
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Figure 36. Post-modification diagram, Site # 6A, Crooked Fork
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Figure 37. Site # 6, post=biast, 1985, upstream view.
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Figure 38. Site # 6, pre-blast, 1984, upstream view.
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bizst, 1984, upstream view,

Figure 39. Site # &, post
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Figure 46. Site # 74, pest-blast, 1&8
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235



3 . . "
paviier i/

Lutensive ciianges were wade at this site in 1484 (Figs. 47 &« 48). 2 cock face
wa> rewoved, threec poois acepened and a vock "V" berw constructed. The rock
beru, hovever, did not withstand the spring flows. Significant changes wverve
stili needed in 1635 to iwprove the sight for migrvation (Fig. 49). 4 deep pooi
enisted downstream of this site (Fig. 50, point 4). At tihe downst.eam edge of
the barrievr was a nigh velocity channel where water flows were defiected and
then constricted by a subuersed bedrock shelf in wmidstream and a vediock polnt
on the right side of the stream. The river right ed,e oi tne subuecryed bedrock
was drilied and biasted creatin, a wider channci. & curl of water (Fi,. 50,

i

T
~

G i
oediocih. sheli provides a iow velocity chute for the fisih to "wals" up (Fi;.
51). Tie juwp pool {(Fij. 50, point C) for the upper 4C cuw juwp (Fi,. 50, point
; was deepened to 60 cn and snousd develop wore ziter scouring by spt.ong

L10oWws,

Ba.cuer 7 was the wost difficuit site al wirict o acibicve the desited
seLuits., VUater depth, fluctuatiu, water ievels, and iracturing bedrock wililt
the vesulant ilabedded drili bits [rustrated eiforis to ieach tihe roqu.ied
modilicetions, Twenty-two fect of bedrock were diilled and 2 vlarts wade.

opefui Creex Debris Jau

in 1484, crews began cutting and hand removai of the depris jam crnd succeeded
1n opening a channei on the iteit side of the stveawn beiore snows forced the
postponeient oi tie project (Figs. 52 & 53).

in 1965, cirews aga.n begyan cuttin, and nand cewovar of ithe debrie jaw. Due o
tie size of the jam and tine vequived (O vewocve 1€ by uand, Char,és wiic sei
and the vigilt side of the jaw viasted {.on tie streaws, Uitn tac opetniin, of
tiiis cnannel a considerable zuount of sedinent was released downstican and tiwe
width ¢f the upstiream channel was reduced significantiy. Cutting and band
renoval continued after thie blast and the wajority or tiie debiis was removed
frcw the streawm and piled for burning. i vedrock boulder in wldstican was
driiled and blasted to prevent reoccurence ol a debris Jaw (rFig. 54). To
preclude the wash out of slash into the stream, debris piles weie buiaed 1n
iate Cctober. Major changes are anticipated at this site as spring Lsous cul
at the panks of sediment.

The Crcoked Fork Creek Passage Project made avaiiadie additional spawniig and
cearin;, areas for salmon and steelhead. The nodifications provided decp take
off pools and resting areas and should increase the percentage of fish
Ligrating upstream. Additionai scouring cf puols is anticipated dusin, sp:iing,
fiows. The llopeful Creck debris jam was successfully veucved anc, witls the
blasting of a bedrock boulider in nidstream, sihould not piesent any ituluie
problews. All sites were devecioped to the poini where they uc .on.er
constitute migration barriers. Results of the project wili be wonilu:.ed -o
provide field verification,
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Figure 47, Site # 7, pre-blast, 1984, upstream view,

Figure 48. Site 3 7, pre-blast, 1985. An upstream view of the
upper Jump.
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Figure 49,

ite # 7 re-blast, 1985, An overhead view of the
3 ¥
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Figure 51, Site # 7, post=blast, 1985, upstream view, The curli of
water that fish will be able to swim up is shown in
the lower right-hand corner of the downstream j®up,

Figure 52. Hlopeful Creek debris jam pricov to olastipng in 1804,



Figure 53, Hopeful Creek debris jam, Note the partial hand
removal begun on the left side of the stream channel,

Figure 54. liopeful Creek after removal of the debris jam. The
bedrock boulder in midstream was blasted and the
debris piles burned,
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In the past, runs of both steelhead trout and chinook salmon have been severely
depressed. In 1985, the largest run of chinook salmon in many years was
observed on the Crooked Fork. A total of 47 redds and 55 adults were observed
in a two mile reach of the Crooked Fork below the confluence of Shotgun Creek.
No fish were observed near the barrier sites. Unfortunately, full utilization
of the expanded habitat will not be realized until fish runs of both chinook
salmon and steelhead trout are greatly increased. It is highly recommended
that disease-free -juvenile salmonids be released above the barriers to
accelerate the recovery and expansion into this area.
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APPENDIX A

Summary of Expenditures

Salaries 18,467
Travel and transportation 1,214
Nonexpendable equipment and material ----
Expendable equipment and material 2,500
Operations and maintenance 964
Overhead* ----
Total 23,145

*

Withdrawn at Supervisor's Office
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INTRODUCTION

In 1927 a dam was constructed on the South Fork of the Clearwater River at
Harpster, which totally eliminated anadromous fish runs into this important
spawning and rearing habitat. In 1935 a fish ladder was constructed at the
dam but was reportedly only minimally successful. In 1962 the dam was
completely removed. By this time, however, the anadromous runs had been
eliminated from the drainage. Additional activities in the drainage that
have had impacts on the anadromous fish habitat include mining (both dredge
mining and hydraulic mining for gold), grazing (especially on private lands
in Red River), and timber harvest and road construction which have
increased sediment loads in the streams.

Idaho Fish and Game began a program of re-introduction of anadromous
salmondis in 1962. Hatching channels were constructed on Red River at the
Red River Ranger Station and on Crooked River near Orogrande. These were
stocked annually with eyed eggs. Species stocked varied and included coho
salmon, chinnook salmon and steelhead. The Crooked River channel was
abandoned several yeare ago when the lease on private land terminated;
however, the Red River Channel has continued in operation. Host of the
recent use (1978-1983) has been with steelhead. In 1977 lIdaho Fish and
Game constructed a rearing pond at Red River which is used to rear
200,000-300,000 spring chinook salmon annually. The pond is stocked with
fry in the spring. After rearing in the pond over the summer, a portion
are marked end all are released into Red River at the pond site.

The U.S.F.S. began a program of active habitat inporvement in the Red

River, Crooked River, and Newsome Creek drainage systems in 1980. These
are continuing on an annual basis utilizing Forest Service funding. Since
the B.P.A. project proposal has been approved, the Red River District has
directed its emphasis to the South Fork of Red River, and the Elk City
District has concentrated on Newsome Creek. These projects will complement
the B.P.A. work being carried out in Red River and Crooked River. The
U.S.F.S. contribution to the rehabilitation of the South Fork Clearwater
system was $7,800 in 1983, $30,157 in 1984, $96,347 in 1985, and is
projected to be $120,000 in 1986.
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DECCRIPTION OF _PROJECT AREAS: The projects are on the Red River and EIlk
City Ranger Districts of the Nezperce National Forest (Figures 1 & 2).

The Red River project area consists of approximately 19 miles of stream
with 50% on U.S.F.S. land and 50% on private land. Stream reaches involved
include both meandering meadow reaches and timbered valley bottoms. Fish
habitat problems are the result of overgrazing and previous dredge mining
for bold.

The Crooked River project area covers 10 miles of stream with more than 90%
on U.S.F.S. land. Fish habitat problems are associated with past dredge
mining activities, for gold, which channelized the stream channel and
eliminated the riparian meadow.

METHODS

Because of the scope of these projects, and multiple land ownership
pattern, it was necessary to develop a systematic approach for evaluation,
design and execution of the projects. The first step was to separate the
streams into reaches with similar characteristics. On Crooked River each
reach was considered a project segment while on Red River each reach was
separated into individual project segments based on ownership.

After stream reaches have been identified, each reach is evaluated for fish
habitat problems and potential habitat improvement projects. The resulting
project proposals undergo continuing review and revision until a final
project design is selected.

Methods used in 1983, 1984, and 1985 were standard fish habitat improvement
projects including log weirs, deflectors, bank overhangs, bank
stabilization structures, riparian fencing, boulder placement and riparian
vegetation planting.

Descriptions of the habitat problems identified, and various treatments of
the problems, were presented in the 1984 annual report which is available
from BPA. This progress report will deal with additional treatments which
were not covered previously.

Specific activities to be discussed in this report include: 1) flood plain
construction, 2) connection or construction of ponds and/or side channels,
3) vegetation “clump” plantings, and 4) test plantings of various shrub
species.
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FIGURE 1

Crooked River Fish Habitat Improvement Project
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FIGURE 2 -

Red River Fish Habitat Improvement Project
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Flood plain copstruction. Along Crooked River in areas where dredge
tailings have created an unnatural channel, especially at high flows,
we attempted to create a flood plain. The objective is to provide
conditions which more naturally duplicate a meadow type stream.
Activities began early in the spring when a D-7 cat was used to create
small access roads across the dredge tailings, and to lower and level
tailings piles adjacent to the stream. The next step was to install
planned instream structures. Finally, a hydraulic excavator was used
to move the remaining tailings to a level where the stream would over
top the bank during spring runoff (See Figure 3). For the initial
trial of this technique, we excavated down to the level where
vegetation was growing on the tailings piles. After monitoring for a
season, and completion of cross section surveys, we will attempt to
refine this technique for future use. Things we hope to accomplish
with this technique are: 1) enhanced revegetation success, 2)
deposition of fine materials on the flood plain during spring runoff
and 3) reduced scouring during floods.

gqnd_s_gng_am_e_ghmngl_.u This type of activity was used in both

Crooked River and Red River. In Crooked River, existing ponds at
three sites were connected to the stream. At two of the sites, the
ponds were connected at both the upstream and downstream ends of the
ponds so that a small portion of the stream is flowing through the
ponds (See Figures 4 and 5). At the other Crooked River site, one
pond that has a considerable amount of intergravel flow was connected
only at the lower end (See Figure 6). The objective here was to
provide an off channel refuge during spring runoff. All of these
connections were made using the hydraulic excavator. Finishing
touches to the connecting channels (placing rip rap, planting,
installing log drop structures) were completed by hand.

In Red River four sites were treated , three by opening existing side
channels, and one by excavating a new channel. This work was done
using a small track mounted backhoe (John Deere 555-D). It is
anticipated that ldaho Department of Fish and Game monitoring will
take place on these side channels next season (1986) and will provide
information on the extent these add to rearing habitat.

Clump plantings. This technique was observed on the Umatilla National
Forest and it appeared to be very successful. We tried incorporating
it into our flood plain construction areas on Crooked River. It is
done by excavating a hole in the dredge tailings down to water level.
Whole clumps of shrubs (several plants) are then dug up away from the
site by the excavator and placed in the hole. Our concern is for
survival of these plants since it was done during the hottest part of
the summer (Kid-late August).
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FIGURE 3

ScHeMaTIc OF FLooD PrAaIN CONSTRUCTION
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FIGURE 4

Site 1 - Ponds Connected to Crooked River

Flow

'

t) Crooked River
Pond A
Connecting Channels
Pond B
300°
[ § g

Pond A = 53' x 18' = 954 ft.2
Pond B = 70' x 26' = 1820 ft.2
Channels = 100° x 3' = 300 ft.2
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FIGURE 5
S1Te 2 - PonD ConnecTED AT BoTH UpSTREAM AND DowNSTREAM ENDS

Flow

Crooked River

rZ

Connecting Channels

Pond

300'
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Pond = 142' x 28' = 3976 ft.2
Channels = 200' x 3' = 600 ft.2
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FIGURE 6 :
SiTe 3 - PonD ConnecTED AT DownsTREAM END OnL

Flow
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Connecting Channels

300'
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Pond = 130' x 18' = 2340 ft.2
Channels = 95' x 3' = 285 ft.
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Trees placed for cover structures. This activity entailed identifying
areas where we could get to the stream and operate without disturbing
structures already in place. A hydraulic excavator was moved to the
site. It then crossed the stream, accessed pre-selected trees and
moved them to the stream where they were placed for cover. Whole
trees (including roots) were used instead of cutting trees and cabling
them to the banks or leaving large portions of the tree on the banks.

; - To better evaluate survival of plantings in the
dredge tailings, we set up test plots. These included both local
cuttings and rooted nursery stock. Plantings were on a 2' x 2
spacing on tailings piles with six rows of four plants in each test
plot. The planting plots were marked with metal fence posts at the
corners and 1/2 the plantings were protected with vexar tubes held up
with bamboo stakes.

Instream structures (described in 1984 annual report).

Results and Discussion
Accomplishuents -

Crooked River - During 1985, treatments were carried out in two stream
reaches. In Reach | (treated last year) additional instream cover was
added in the form of trees, root wads and boulders. In Reach Il
treatments included use of pool forming structures, cover structures,
boulder placements, bank stabilization activities and connecting ponds
to provide additional habitat. See Table 1 for a summary of
structures used in each reach.

Red River - All improvement activities were carried out in Reach II
this year. improvements were designed to enhance pools habitat,
instream cover, bank stability and provide additional rearing habitat
by opening side channels. (See Table 2).

Mopitoring (Results and Needs)

Revegetation Efforts - In Crooked River three test sites were marked
with metal fence posts and various containerized shrubs and Local
cuttings planted on a 2' x 2’ spacing. Observations in the fall
indicated very low survival. See Appendix 1 for a summary report of
the planting activities. A systematic survey of the plots will be
carried out in the spring of 1986 to determine 1st year survival.

Additional activities which need to be carried out include planting
additional test plots and then treating these with some type of
regular irrigation system. This may be critical for establishment of
trees and shrubs on the rubble tailings piles.
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Table 1. Summary of accomplishments, Crooked Rlver, 1985.

Treatment

Upstream V Boulder Weirs
Upstream V Log Weirs
Downstream V Boulder Weirs
Diagonal Log Weirs
Deflector Logs

Treated Cut Banks

Root Masses

Random Boulders

Ponds Connected

Trees or L.W.D.

Fish House

Newly Created Side Channels
Existing Side Channel Opened
Flood Plain Created
Transplanted Brush Clumps

Willow 12
Snow Berry - 4
Alder 17

Service Berry - 1

Shrubs Planted

Cottonwood

Red Osier Dogwood
Siperion Pee
Hybrid Poplar
Golden Willow
Arctic Blue Willow
Alder

Red Osier Dogwood (cuttings)

Willow (cuttings)

272

3 (3,750 square feet)
6
104
4 (9,090 sqg. ft. surface
area)
59
1
7 (395" total length)
1 (100" total length)
3 Sites (21,145 sq. ft.)

50

125

25

300

25

25

500
2,150
12,150



= R ST R 2 S S R

25 m’
18 m?
175 m total length
98 m total length

sites 10,500 m 440 m

Treatment Number
Log Weirs
Perpendicular
With filter cloth 2
Without filter cloth 1
Diagonal
With filter cloth 3
Without filter cloth 5
Boulder weirs®
Perpendicular 1
Upstream V 2
Downstream V 1
Rock weirs
Perpendicular 1
Diagonal 1
Upstream V 4
Boulder clusters?® 4
Rock deflector 1
Log deflectors 5
Anchored debris
Cabled logs or trees 8
Hoot wads 2
Bank cover 5
Instream cover 7
Bank stabilization 4
Bank stabilization and bank cover 2
Off channel rearing
Channel opened 3
Entire channel dug 1
Seeding, fertilizing, and mulching® 35
Boulders hauled from Crooked River
Used in 1985 125
Mot used in 1985 section of stream 42
For use in 1986 section of stream 82
Additions to structures built in 1984 3
Shrub plantings
Rooted stock
Red-osier dogwood 115
Utah honeysuckle 120
Russian olive 50
Willow cuttings 500
a Granite boulders
b Instream rock and boulders
c Includes only root wads as independent structures.

part of structures.

d A few sites in Reach Il were seeded, but not mulched becaused the areas

were small, the site was level, and the straw supply was nearly gone.

The

bank in Reach IV was not mulched because much of it was too steep, and

seeded in spring.
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Another revegetation technique used in Crooked River that will be
monitored for success is “clump plantings”. These are vegetation mate
including shrubs that were transplanted using the hydraulic

excavator. We anticipate potential problems because of the time of
yeor that the plantings were done. If survival is low we will want to
redo them either in the early spring or late fall and monitor results.

Both Red River and Crooked River received large numbers of planting6
of local unrooted cuttings of willow and Red Osier dogwood. as many
of these sites as possible will be reviewed for survival after spring
run off. If successful this technique will be used more in the future
because it is realitively inexpensive compared to purchasing rooted
nursery stock. |Initial observation indicated good survival the first
season of plantings in both Red River and Crooked River.

Instream Structures - observation of previously installed structures
indicated failure of only one type of structure, a downstream V shaped
rock wier failed, and that may have been caused by vandalism. All
other structures were functioning as designed. Maintenance was
minimal for structures installed in 1986. The true teat of these
structures will come with a 20 year recurrence, or greater, flood
event. Condition of structures will be monitored annually and
maintenance scheduled as needed to assure that the structures
continue to function as designed. Specific conditions we will check
for this season include undercutting of the structure causing flow to
percolate through the structure, erosion at end6 of the structure and
downstream erosion.

Food plain - The constructed flood plains sites will be checked to
determine if they are functioning as designed i.e. overflowing the
banks and depositing fine material during spring runoff, reducing
erosion during highflows and providing good sites for revegetation.
Additional work scheduled includes a site survey with flood plain and
channel cross sections each 25 feet. The information resulting from
this survey will be analyzed to estimate velocity and water depths at
various flows. This information can then be compared to the
calculated flow duration curves for Crooked River and will allow us to
improve our design of flood plains for future projects in dredged
areas.

Eish - population monitoring ie being carried out by ldaho Department
of Fish and Game under another contract with BPA. New or additional
monitoring which would be helpful to this project includes monitoring
use of ponds connected in 1986 and 1985 in Crooked River and density

of fish in side channels opened in Red River. It would be especially
useful to have seasonal (spring, summer and winter) density
information. It would also be extremely helpful to have fish density
and numbers for each age class presented by habitat type (pool, riffle
and run). This would give us some clues on how effective we are at
providing habitat for all age classes.
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Maintenapnce = 1f structures show os little delerioration as last year
the amount of maintenance required will be minimal, and will be
incorporated in the neasons normal work load wvith wo additional funds
requireds  If wmaintenance becomes a majour need the structure designs
will be re=cvaluated prior Lo waintenance to datermine if desipn
changes are required. All previously completed project activities
will be revicwed sarly in the 1986 wveason,

Resign

Llood _plaiug aveas in Crooked Rivar to bLe countructed in 1986 will he
surveyed and desipuncd based on flow data rather than by "gut feel" as
done during 1985, The success of these two approuches can then be
coupared and refined in the future. During 1985 the flood plain was
excavated by eye to a level where vegetation was growing on the stream
banks (approximately the height of the "natural" stream bank on the
other side.

Cooxdination and Easemenktg - Coordination with other agencies,

mincerals claimants and the general public went well this year. We had

o potential conflict with ona miner, but we managed to avoid wajor
dirficultion,

‘!l.’l I'l i Jlﬂl'

l1daho Department of Fish and Came was uot able to obtain vasements for
working on private lands along Red River. Consequently we had Lo
shift our effmits to placing instream structures in Reach TI which is
all Forest Service lund. We have requested that these casements be
obtained for the 1986 (ield scuson. I[ the cascuwents are not obtained
by the [ield acason, there is still cnouph work to do in Reach 1I that
we can ahift our activities one mure season. After that, it is
doubtful that the project can continue except at a minimal maintenance
level in the futuree The Forest Service and ldaho Dapartment of Fish
and Game ave continuing their efforts in this area.

We had a problem with a propused engincering design contract that was
advertised for a portion of the Crooked River project. The contract
vas to design a project segment which requires connecting several
ponds to tha stream channel. The contract woa: Lhreatened with appeal,
under the Brooks Act, by an an enpincering ,roup in Boise. Bocause of
this appeusl, the Furest withdrev the contract and we are now
1e=evaluating the best way to accouplish this project sepment.
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APPENDIX 1

SPRING - FALL PLANTING 1985
CROOKED RIVER FISHERIES HABITAT IMPROVEMENT
BONNEVILLE POWER ADMINISTRATION
U.S. FOREST SERVICE

In late April, a four-person crew was hired to begin the task fo revegetating
the dredge tailings along Crooked River. Willow and red osler dogwood cuttings
were taken along Highway 14 near the mouth of Crooked River. The cuttings were
14-16 inches long, bundled in groups of fifty and stored overnight in a snow
bank.

Planting sites on Crooked River were concentrated in Reach | where in-stream
structures had been installed the summer of 1984. Planting was concentrated
between access | and Ill. A re-bar planting tool was used to plant the
cuttings In the tailings. The willow and red osier dogwood word planted at
water level or slightly below.

Rooted planting stock was ordered from a commercial nursery to determine what
species would grow in this altered environment. Four test plots were
established to aid in this evaluation. Each plot contains a row of six
different species. The spacing used was 2' x 2' and 50% of the plants were
protected by 18" vixar tubes held in place with bamboo stakes. Green metal
fence posts were driven to mark the corners.

After the test plots were established, the remaining stock was planted
throughout Reach I. In all 50 cottonwood (rooted), 125 red osier dogwood
(rooted), 25 Siberian Pea (rooted), 300 Hybrid Poplar (non-rooted), 25 Golden
Willow (non-rooted), 23 Arctic Blue Willow (non-rooted), 12,150 willow cuttings
and 2,150 Red Osier Dogwood cuttings were planted.

Due to the drought conditions through the month of July, it is estimated that
80% of the plantings died. The willow and dogwood cuttings along the stream
did well and some of the rooted stock planted on the east bank where there is
more shade and better soil, also did well. It may be necessary to have an
Irrigation system, using floation pump, available for use during these dry
periods. Hauling in top soil has also been discussed.

FALL PLANTING

500 rooted elder were planted October, 1985 along newly created channels -
Reach II, Crooked River.

WAYNE PARADIS
BIOLOGICAL TECHNICIAN
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| ntroduction

This report represents an anal ysis of potential enhancenent and nanagenent
options designed to inprove instreamand riparian zone conditions in the Meyers
Cove area of Camas Creek. The efforts expended will contribute to inprovenent
of anadronous species spawning, incubation and rearing habitat. Potential
production increases would provi de sone conpensation for hydropower effects in
other areas of the Colunbia River basin.

The overall project has been divided into two separate but interrel ated
phases. This first phase was designed to provide an assessment of enhancenent
options, potential schedules, and costs associated with the enhancenent
options. The second phase will involve inplementation of actual enhancenent
measures and associated nonitoring to verify fish response. The conbined
phases are intended to nmeet the stated project goal.

Coal : To inprove riparian and instreamconditions of Camas Creek in the
Meyers Cove area to increase spring chinook and steel head trout
spawni ng and rearing production potential.

To assist in achieving the above goal, this feasibility and design phase was
funded, in part, by the Bonneville Power Administration (BPA). The authority
for BPA funding is associated with Section 700 [specifically Sec. 704(d)(l)
(Table 2)] of the Colunbia River Basin Fish and Wldlife Program adopted by the
Nort hwest Power Pl anning Council in accordance with the Northwest Electric

Pl anning and Coordination Act of 1980. The project is a cooperative effort
involving the U S. Forest Service (USFS), |daho Departnent of Fish and Gane
(IDFG, and the BPA

Project Area Description

In order to have an adequate understanding of the inportance of the Camas Creek
(Meyers Cove area) drainage, it is inmportant to highlight the significance of
the Mddle Fork of the Salnmon River as a producer of chinook sal non and
steelhead trout. The Mddle Fork is the largest major tributary in the Sal non
River drainage; it is also the nost significant producer of wild anadronous
fish. The basin drains 2,830 square nmles and has 685 niles of habitat
accessible to anadronous species. For nost of its length, the drainage flows
through the Frank Church-River of No Return W/l derness, and the aquatic
habitat conditions have remained in a relatively pristine state (Fig.1). The
few perturbations that have resulted from nman's activities are generally small,
in relation to drainage size, and are located in specific areas. Most

di sturbances have resulted from past mning activity (Marble and Big Creeks)
and from devel opnent of road access.

The topography within the Mddle Fork drainage is very rugged and steep. Road
access is available to the headwaters of the main stream and additional entry
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points exist to the headwaters of nost mmjor tributaries. A detailed descrip-
tion of the geology and vegetation can be found in Mnshall et al, 1981.
Cimate varies considerably by elevation with tenperatures ranging from bel ow
freezing to above 90°F. and precipitation amunts ranging from15 to 39

inches. Most of the precipitation occurs as snow and stream fl ow character-
istics reflect this influence. Peak discharge occurs during a 2-6 week period
in early My to md-June, followed by flows decreases throughout summer and

wi nter nonths. Mean annual discharge for a five-year period equal ed approxi -
mately 1,549 cfs. with values ranging from 567 to 9,010 cfs (Thurow, 1982).

Stream habitat features within the Mddle Fork drainage are consistent with the
rugged topography. Most streans have nbderate to high gradients and are
confined in drainage basins with steep side slopes. Pool type habitats within
the Mddle Fork range fromlarge deep slow water areas to snmall pocket water
areas. These pool habitats provide a significant amunt of rearing habitat,
particularly for chinook salnon and cutthroat trout, and, to a |esser extent,
steelhead trout. The faster water areas, wWith large substrate materials, form
pocket water hol ding areas and provide rearing habitat for steel head trout.
Water quality is characterized by | ow concentrations of dissolved ions

(Mnshal |, 1981).

In general, the Mddle Fork of the Salmon River is in a relatively pristine

state with all aspects of the anadronous habitat in generally excellent
condi tion.

The production potential of chinook salnon (both spring and summer) and

steel head trout within the Mddle Fork drainage is high. Idaho Departnent of
Fi sh and Gane nmanagenent objectives for 1985 to 1990 call for the follow ng
production val ues:

Spawni ng Adul t Snol t
Escapenent Producti on Producti on
St eel head Trout 6, 000 15, 000 750, 000
Spring Chinook 9, 000 22,500 1, 406, 000
Sunmmer  Chi nook 2,000 5, 000 312, 000

The val ues expressed in the State's Managenent Plan nay vary sonmewhat with
production estinates devel oped as part of other research (i.e., Thurow, 1985),
but all estimates serve to show a relatively high production potential. Thurow
(1985) discussed options available for estimation of production potential; his
anal ysi s placed steel head snolt production at 350,000 based on antici pated
density levels in the tributaries and the main stemof the Mddle Fork.

In addition to the values associated with high production potential, the Mddle
Fork drai nage contains anadronous stocks that are wild and indigenous to the
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area. The State's species managenent plan for the coning years recommends that
the drai nage be managed for production and preservation of wild, indigenous
anadronmous stocks. The advantages of this nmanagenent direction have been
identified and reviewed (Horrall, 1981; Richer, 1972; Stock Concept
International Synposium 1981; Wagner, 1979). It is anticipated that recovery
of the depressed nature of anadronous populations in the Mddle Fork will be a
slow, deliberate, and unspectacular process tied with harvest regulation

i nprovenent in downstream passage, and habitat restoration and maintenance
(Loftus, 1981; Thurow, 1985).

Camas Creek

The Camas Creek drainage (Fig. 2), including the Meyers Cove area, was in an
essentially natural undevel oped condition prior to 1900. A minor arount of

m ning and mineral prospecting had occurred in Yellow acket and Silver Creeks,
but no significant devel opment occurred in areas inmediately adjacent to Camas
Creek. The lower Camas Creek corridor provided a popular route for early
travel into the interior regions of I|daho

In 1901, a M. Andrew Lee settled on the |and where Camas Creek and Silver
Creek converge. Over a 16 year period, from 1901 to 1917, M. Lee cleared 120
acres and established a small ranch. The majority of this area was used for
hay production and grazing (late fall and winter). The Myers Cove area
remained in agricultural use fromthe early 1900's until the late 1960's. Land
owner ship changed several tines during this period but basic |and use remained
essentially the same. The final private owner was M. James Strickler who
establ i shed Hi dden Valley Ranches, Incorporated. The corporation used the |and
as a base for outfitting in the ldaho Primtive Area. Hay production and some
grazing continued to be the primary |and uses.

Renoval of the riparian vegetation and the subsequent agricultural use of the
land i medi ately adjacent to Camas Creek initiated influences to the stream
channel which are in effect today. The natural revetnent and channel contro
provided by | arge woody vegetation was altered and substantial changes occurred
as stream energies began to exert influences on the stream s bed and banks.

In 1970, the United States Governnent purchased 463 acres of private land in
the Meyers Cove area under the authority of the Land and Water Conservation
Fund Act of 1964. Benefits attributed to acquisition of the property included
mai nt ai ni ng access to a vast area of Forest Service admnistered |and (100, 000
acres), opportunity to develop a recreational site, and to provide nmanagenent
control for protection of fishery resources.

Donestic livestock use of the Canas Creek drainage has been ongoing since 1918,
with early use being very heavy. Through the years changes in grazing have
occurred and livestock nunbers have been reduced. At present, the area is
managed as one allotment with a pernmitted use of 655 animal unit nonths. This
use level represents approximately 11 percent of the original |evels that
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occurred during the early 1920's. Range condition varies greatly over the
allotnent. The preferred grazing areas have been utilized in excess of their
potential. These areas for the nost part are the old irrigated hay neadows and
the riparian areas along Camas Creek at Meyers Cove. The remainder of the
allotment is in fair to good condition. Future managenment direction for this
allotnment as contained in the Forest Plan enphasizes protection and enhancenent
of the anadronous fish habitat, reduction of riparian zone conflicts, and
increased coordination of multiple uses.

Camas Creek is approximately 38 miles in length and enters the Mddl e Fork
Salmon River near river mile 35. The Meyers Cove nmeadow area is located from
Camas Creek river mle 11.5 to 15.5. A mgjor tributary, the West Fork, is
approximately five mles in length, and enters Camas Creek at Meyers Cove

Bel ow Meyers Cove, Camas Creek delineates the boundary between the Sal non
National Forest to the north and the Challis National Forest to the south. Due
to inproved access, administrative responsibilities for the Meyers Cove neadow
area, including the |Iower reach of the West Fork of Camas Creek, have been
assigned to the Salrmon National Forest.

The project area (Meyers Cove) (T. 17 N, R 17 E., Sections 6 and 7) lies at
approxi mately 5,100 feet elevation in low gradient, wde, flat-floored
bott onl and bordered by steep vol canic and quartzite canyonlands rising to
over 9,000 feet. Dom nant vegetation includes |daho fescue (Festuca

i dahoensi s) and other grasses in bottonmands, with black cottonwood (Popul us
Trichocarpa), wllow (Salix sp.), and occasional Douglas-fir (Pseudotsuga
nenziesii) conprising the riparian woody species. Stands of Douglas-fir and
[ odgepol e pine (Pinus contorta) occupy suitable sites of upper elevation

si desl opes.

Fi sheries Resource and Aqguatic Habitat

The Meyers Cove area of Camas Creek contains abundant spawning gravels (Fig. 2)
with sufficient associated rearing habitat to support a relatively large nunber
of anadrompus fish, as well as resident popul ati ons of westslope cutthroat

trout (Salno clarkii), rainbow trout (Salno gairdneri), bull trout (Salvelinus

confluentus), and nountain whitefish (Prosopium willianmsoni). Several non-gane
species (Catostormus sp., Cottus sp.) are also found in the stream

The | daho Departnent of Fish and Game has conducted annual chinook sal non redd
counts since 1972, and has conpiled five year average counts since 1951

(Table 1). Steelhead redd counts are not generally feasible due to turbidities
during spring runoff.

Thurow (1982, 1983, 1985) mamde a concerted effort to delineate steel head
spawni ng within Camas Creek using both ground and aerial observation
techniques. This effort met with sonme success as several redds and spawners
were located and observed. M. Ml Reingold observed five spawning steel head
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Table 1. Annua

(1960- 1985)

and Five- Year

Aver age

1/

Chi nook Sal non Redd Counts in Camas Creek-

2/

Annual
Year Count
1960 112
1961 142
1962 124
1963 252
1964 279
1965 51
1966 212
1967 256
1968 251
1969 94
1970 86
1971 120

Redd

Year
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

Count
211

358
172
128
61
84
148
15
17
65
33
38
11
21

Average Redd

Year s

1951-55
1956- 60
1961- 65
1966- 70
1971-75
1976- 80
1981- 85

Count

127
119
170
180
198

65

33
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and counted eight redds in the Meyers Cove area during April 1985. Popul ation
surveys, using snorkling techniques, have also been conducted within the Myers

Cove area. Results of these efforts have indicated a light to noderate use by
juvenile salnon and steel head.

Aquatic habitat assessments of Camas Creek and tributaries in the Meyers Cove
area have been made periodically in an effort to describe condition and
identify land use coordination needs. An initial review of habitat conditions
occurred in 1979; this evaluation was tied to an allotnent nanagenent

apprai sal and devel opment of an updated allotnent managenment plan. The
information collected at that tinme reflected | ess than optinum aquatic/riparian
habitat conditions. Pool habitats were limted in both quantity and quality.
Streansi de cover provided by vegetation was limted to | ess than 25% and
streambank instability was evident at many locations. Al streans reflected
conflicts resulting from livestock use of riparian areas. Stream conditions

also reflected the influence of a high intensity runoff that occurred in 1974
and resulted in major channel alterations.

A second maj or assessment was conducted in 1981 by the U S. Fish and Wlidlife
Service for 3 © Arnmy Corps of Engineers as part of the | ower Shake River
enhancement=" effort. The Fish and Wldlife Service's study al so focused

on habitat conditions in the Myers Cove area. Their approach was to assess
habitat quality using a Habitat Quality Index (HQ) nodel (Binns and

Ei serman, 1979). Habitat Quality Index val ues and measurenents indicated that
instream cover, eroding streanbanks, water velocity and streamw dth factors
were all rated very low Riffle areas with |arge adjacent barren gravel bars
were the dominant instream habitat condition. Streanbanks were rated as
general |y unstable and sparsely vegetated with the erodible materials being
deposited within the stream channel. Aggregation and channel instability had
caused Camas Creek to widen, velocities to increase and instream cover to be
scarce. Riparian shading was estimated to provide only 6 percent of the cover
along the streambanks. Both studies indicated that substrate conditions were
less than optinumas a result of noderate to high levels of fine material being
incorporated in the desirable spawning gravels.

In general, both habitat evaluations reflected simlar findings. Current
habitat conditions of the streans and riparian zones within the Meyers Cove
area were due, in part, to land use activities that occurred prior to
government purchase in 1970, the 1974 runoff event, and recent |and use
managenent associated with the current cattle allotment. To supplenent
information gained in 1979 and 1981, this present study was initiated to
further define significant habitat deficiencies and to describe suitable
options necessary to effect enhancenent of stream conditions.
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Met hods and Materials

I nasmuch as the previous studies described general aquatic habitat conditions
in the Meyers Cove area, efforts associated with project 84-23 were linited to
a nore thorough analysis of habitat characteristics in nmost need of

i mprovenent . Field sanpling efforts conducted during 1984 and 1985 were
l[imted to analysis of streanmbank and channel conditions in sufficient detai

to devel op an enhancenent plan. To acconplish this the entire length of stream
channel within Meyers Cove was inventoried. Lengths of unstable bank were
measured and corrective measures identified. Enlargenents of aeria

phot ographs, with a 1:24,000 scale, were used to map and di splay channe
characteristics.

Al otment administration and nmanagenent was al so closely scrutinized to
determine solutions to nultiple use resource conflicts that are presently
occurring. Field work associated with this effort included a review of present
allotnment facilities (i.e., fences, streamcrossing, salting areas, etc.) and
identification of additional facilities and managenment changes necessary to
elininate or mninize use conflicts

Time was al so spent in review ng inprovenent options applicable to the problens
encountered at Meyers Cove. Literature was reviewed, personal contacts made
and actual experience evaluated. Cost estimates were also initiated and

eval uat ed
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Fi ndi ngs and Di scussi on

In order to adequately describe existing stream channel and riparian conditions
and to identify appropriate nanagenent renedi es, stream channels within the
Meyers Cove area were subdivided into reaches. Each reach was wal ked and the
amount of unstable channel neasured and general riparian conditions noted

Al lotnent areas within the Meyers Cove were al so inventoried to assess
potential changes in |ivestock management and al | ot ment admi ni stration that
woul d expedite riparian and streanside recovery.

Camas Creek

The | ower reach on Camas Creek conprised approximtely 3,437 feet of stream
channel. This reach originated in the area near a | ower gate and proceeded
upstream to a point just above an upper gate (Fig. 3). The |ower portion
(site I-1) of this reach was characterized by relatively heavy willow and
cottonwood stands. Channel conditions reflected the influence of high bedl oad
novement from past runoff periods. Point bars and channel bars predoninated
through the 2,417 feet of this |ower section of the reach. Above this section
there were four sites with obvious streanmbank cutting and/or sl oughing
attributable to stream energies and |and managenent influences (Table 2).

Li vest ock influences were nost noticeable on the right banks in areas where

wi |l ow and grass species were the dom nant vegetation

The middl e reach inventoried on Camas Creek was approxi mately 2,790 feet in
length (Fig. 4). This area included the junctions of both Silver Creek and the
West Fork of Camas Creek with main Camas Creek and contained a | arge remant
meander of the main drainage. Several channel and point bars were observed and
channel conditions reflected the influence of runoff from the West Fork
Revegetation of the ol d meander was proceeding at a very slow rate; |ivestock
use and linited soil were primarily responsible for the slow recovery. O der
cottonwoods dominated as the |arger woody riparian vegetation and younger
cottonwoods were noticeably absent. Channel conditions reflected the influence
of runoff conditions and |ivestock use of the streanside areas (Table 3). A
portion of the streamside area fromsites 2-5 through 2-10 had been fenced to
exclude cattle use and provide protection to riparian vegetation and
streambanks.

The upper reach on Camas Creek in the Meyers Cove area (Fig. 5) extended from
just above the confluence of Silver Creek upstreamto a point where the jeep
trail crossed Camas Creek. The length of this reach was approximately 2,792
feet and the stream channel was characterized by brai ded sections, w de shall ow
sections, and an area where the channel had divided formng a vegetated

island. The inmmedi ate streansi de zone is presently protected by a fence
installed during 1984 and 1985. This reach of streamalso has an old bridge
desi gned to convey animls and equi pnent across Camas Creek during periods of
high water. At present the bridge structure is in a state of disrepair and
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Table 2. Camas Creek |ower reach streamchannel condition and riparian zone inventory. Bank
location is referenced facing upstream Reach length was approximately 3,437 feet.

Site Location Length Hei ght Comrent s
(ft) (ft)

- Extrene | ower 2,417 -- point and channel bars predom nate; riparian vegetation
portion of composed of willow, cottonwood with various grasses and
reach - both forbs; livestock conflicts light to noderate in nature;
banks |l ow bank with mniml cutting

-2 Right bank 10 2-3 smal | bank rock with sod vegetative cover, cutting likely

being influenced by Iivestock use and past agriculture
activity on adjacent nmeadow

-3 Right bank 6 3 conditions simlar to section |-2

-4 Left bank 180 2-10 gravel bar with adjacent channel bank having snall bank
materials; limted vegetation on channel bank; would be
i nfluenced during high water

-5 Right bank 492 - This section reflects the influence of post cutting
present conditions have interspersed areas of cutting
and gravel bars.
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Table 3. Camas Creek m ddl e reach stream channel and riparian zone inventory. Reach |ength was
approxi mately 2,792 feet.

Bank |ocation referenced facing upstream

Site Location

2-1 Ri ght bank

2-2 Left bank

2-3 Left bank

2-4  Right bank

2-5 Right bank

2-6 Left bank

2-7  Right bank

2-8  Right bank

(ft)

190

120

75

100

27

126

Lengt h Hei ght
(ft)

2-3

2-3

2-4

Comment s

streanbank with cutting and sloughing; small bank
materials; vegetation primarily bluegrass and forbs
Very limted amount of |arger woody riparian vegetation
l'ivestock influence evident.

braided channel site; primarily a juvenile rearing area
with low stream energies; old cutting that is naturally
heal i ng

| ocated just upstream of 2-2 on the braided side channel
old cutting evident that is naturally healing

section of bank with cutting and sloughing evident;
smal l er bank rock materials present; vegetation dom nated
by occasional wllow and other snaller materials

just upstream of 2-4 and with simlar streanbank
conditions; a fence has been installed to provide
protection of this site

section of bank |ocated on an outside bend; cutting is
evident but site is stabilizing as a result of large bank
materials and |arge cottonwood root masses; presently
protected by fence

mnor area of sloughing and cutting; small forbs and a
mnor anount of willow provide some bank protection
presently protected by fence

section with gravel bar with devel oping streanbank;
sparsely vegetated and with small to nmoderate bank rock
materials; presently protected by fence
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Tabl e 3. (continued)

Site Location Lengt h Hei ght

(ft) (ft)
2-9 Left bank 70 3

2-10 Right bank 180 2-5

Comment s

unstabl e streanbank area associated with large pool with
back eddy currents; old beaver activity on opposite bank
may have been responsible for directing flows and causing
instability; presently protected by fence

This site has substantial length of bank that is unstable
and exposed to stream energies at high flows; at |ow
flows gravel bar is exposed; opposite bank has

substantial anount of debris; also Silver Creek enters
imredi ately downstream presently protected by fence
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will have to be rempved. Ceneral stream side and channel conditions reflected
heavy livestock use and the influence of high runoff stream energies (Table 4).

Camas Creek stream and channel banks within the Meyers Cove area were
characterized as unstable along approximately 2,230 feet of the 9,021 feet of
channel inventoried. This represented 24.7 percent of the channel |ength and
was felt to be conservative because only nejor unstable sites were recorded.
Nunerous smaller sites (less than 3 feet in length) were observed. The
vegetative condition of the riparian zone adjacent to Camas Creek reflected the
i nfluence of intense use both from past agriculture activity and fromthe nore
recent grazing use. Mst larger woody types, such as willow and cottonwood
were present predoninately as ol der mature clunps or stands. Few seedlings or
saplings were observed throughout the reaches inventoried. Bluegrass doni nated
as the major sod formng grass type and forbs were present on the drier sites.
Al of the grass and forb areas were in poor condition and reflected the

i nfluence of heavy livestock use

Channel and streanbank conditions observed al ong Camas Creek can be attributed
to several interrelated factors. Past agricultural activity in the Meyers Cove
area has encroached upon the riparian zone adjacent to Camas Creek resulting in
renmoval of much of the larger woody vegetation types (i.e., cottonwood, alder,
and willow). This influence has been further conpounded by heavy |ivestock use
of the area resulting in |ower vegetative vigor and reduced ground cover. The
types of vegetation present and their abundance has been insufficient to
provi de adequate natural revetment to withstand influences occurring during
high runoff periods. Streamcover was also limted by the |ack of adequate
riparian vegetation.

West Fork Camas Creek and Silver Creek

The West Fork was a mgjor tributary that flowed into Camas Creek in Meyers Cove
area. To aid in the inventory process, this stream was divided into two
reaches; the lower being 2,900 feet in length (Fig. 6), and the upper reach
extendi ng an equal distance upstream (Fig. 7). Wthin these two reaches, 19
separate sites having unstable bank conditions were identified (Table 5).

These areas of instability were basically simlar to those encountered in Canas
Creek, with the exception that channel conditions along the West Fork showed
the influence of channel scour to a nuch greater degree. The high intensity
runof f event of the early 1970's forced the West Fork channel into a condition
of disequilibrium The resulting condition was typified by areas of channe
bank cutting and gravel aggregation. Riparian vegetation recovery has been
retarded to a degree as a result of heavy |ivestock use. Present vegetative
condition and abundance along the West Fork has been insufficient to provide
adequate natural revetment of the stream channel. The cover conponent of the
habitat in the West Fork was al so being i npacted by the | ack of adequate
riparian vegetation.
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Table 4. Camas Creek upper reach stream channel and riparian zone inventory. Reach |ength was
approximately 2,792 feet. Bank location referenced facing upstream

Site Location Length Herl ght Coment s
(ft) (ft)

3-1 Left bank 180 4 This area is below a diversion in the channel which forms
a vegetated island; this site is an outside bend wth
active cutting and sloughing; stream bank materials are
smal| and streanside vegetation is primarily sod formng
grasses.

3-2 Left bank 75 This site is at a watering area associated with a corra
area; the stream has recently uprooted several willows;
there is silt being deposited in the slower water areas
i medi ately bel ow.

3-3  Right bank 95 4 active stream cutting below bridge; area has sone
vegetation in the formof wllow and al der which nmay
provide revetnment in time.

3-4 Left bank 210 2-4 maj or section with active cutting; this is just above
present bridge and the instability is threatening the
bridge; larger bank rock materials

3-5 Right bank 48 2 smal | section of bank with intermttent sections of bank
cutting, there is also sone sloughing that has occurred

3-6 Right bank 46 5 This site has a section of bank that is cutting as a
result of flows being deflected off of several channel

bars; at present several large willows are providing sone
protection.
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Table 5. West Fork Camas Creek stream channel and riparian zone inventory. Each reach was
approximately 2,900 feet in length with the total inventoried area being 5,000 feet.
Bank |ocation referenced facing upstream

Site Location

Lower

Reach

Muth of the

West Fork

Left bank

Ri ght bank

Left bank

Left bank

Ri ght bank

Left bank

Left bank

Ri ght bank
Left bank

204

264

120

27

44

67
84

200

21
58

Length Hei ght

4-7

10

Conment 8

left bank at mouth with substantial cutting; gravel
deposition evident and resulting in 2-3 braided channels;
bank materials generally small and easily eroded; limted
riparian vegetation

maj or unstable bank area on stream bend; area of cut is
vertical in nature

This site has an area of old channel cutting; recovery is
in process and the bank is being influenced by a channe
bar that is diverting the stream flow

cutting streanbank at an approximate 45° angle; limted
revetnent being provided by old cottonwoods

unstable area that is in the process of recovery; large
fallen cottonwood is parallel to channel and is providing
protection from |ivestock

Bank is primarily gravel with very little vegetation.

Banks are nearly vertical with mniml vegetation; stream
is flow along toe of canyon slope

area of old cutting; streamflow is being diverted away
from channel bank by gravel bar; area is slowy
recovering.

45° cut slope; channel braids through this area; sone
bedrock is present.
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Tabl e 5. (continued)

Site

1-12
1-13
1-14
1-15

Locati on
Ri ght bank

Left bank

Left bank
Left bank
Left bank
Ri ght bank

Left bank

Left bank

Ri ght bank

Ri ght bank

Length (ft)

155 4-6
12 5
18 --
210 up to 25
56 --
23 2-4
108 3
400-500 7
300-500 5-7
8 8

Hei ght (ft) Comrent s

This site is conmprised of both past and present cutting,
This site is just upstreamof [-10 in a relatively
straight section of stream has been influenced by

l'i vestock crossing.

Livestock and vehicle crossing area; very gentle slopes
significant section of unstable bank; 45-60° slope
unstable site with nmuch |ivestock use

heavy |ivestock use area; much woody debris evident as a
result of past beaver activity

area of old channel cutting; bank is presently isolated
away from stream flow, recovery taking place

area of old channel cutting; only a portion of flowis
influencing this area; some stability is returning

site has isolated channel section that was cutting;
recovery in progress; bedrock channel control evident

smal | section with active cutting



Silver Creek also enters Camas Creek within the Meyers Cove area. The riparian
zone associated with Silver Creek within this area is conposed of dense w || ow
stands and many areas of standing water resulting from beaver activity.

Habi tat conditions were considerably inproved over those in main Canas Creek
and the West Fork. Specific neasurenments were not taken as part of this
assessnent.

Enhancenent Recommendati ons

Enhancenent of instream and riparian zone conditions within the Meyers Cove
area of Camas Creek will center on options and activities needed to increase
riparian vegetation, increase streanbank and channel stability, reduce
recruitment of fine sediments, and to effect beneficial changes in instream
rearing habitat. Three basic areas of enhancement will be addressed in detai
and cost eval uations associated with the enhancenent activities presented in
Table 6. The three enhancenment areas include (1) Miltiple use resource
coordination, (Il) Riparian/streanside zone enhancenent, and (l11) Instream
enhancenent .

| . Enhancenent of nultiple use resource coordination -- A major influence
on existing riparian/streanside conditions wthin the Meyers Cove area
has been past agricultural activity and present |ivestock grazing
I nfluences associated with recreational use of the area were also
evident and include the effects of recreation pack stock and vehicle
use. Coordination of multiple uses has been and continues to be a
maj or concern of the Salnon National Forest. A focal point of Forest
pl anning was identification of anadronous fish habitats and the
decision to protect these resource areas during nmultiple use
managenent .

Enhancement Activity 1 -- Isolate riparian/streanside zone from
grazing areas by fencing (Fig. 8). This option would allow
vegetation to become established in greater abundance
Direct bank disturbance would al so be elimnated and habit at
conditions would inprove. It is anticipated that additiona
abundance of vegetation within the streansi de zone woul d
serve to lessen sedinent delivery to the stream  cost
estimates include nmaterials, |abor and adninistration.

| npl ace Proposed Tot a
1.5 mles 2.8 mles 4.3 mles
costs:
2.8 mles @$3,500 to $5,000/m. = $ 9,500

to 14,000
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Table 6. Summary of enhancement activities and cost estinmates associated with inprovenent of
habitat in Camas Creek near Meyers Cove.

Enhancenent Amount cost Comrent 8
Mil t1ple Use Coordi nation
Activity 1 Fenclng 2.8 Mles § 14,000 - Conplete isolating all riparian zones

fromlivestock, 1.5 mles in place

Activity 2 Coordination

Wat er Devel opnent 2 Each $ 6,000 - Conpensation for reduced access
Stream Crossings 2 Each $ 1,750 - Construct two fords with gravel
revet nent
Reseed Upl and Meadows 200 Acres $ 16,000 - Inprove forage to conpensate for
reduction in acres
Ri parian Areas
Activity 1 Bank Reshaping 700 to $ 6,900 - Potential sites:
1150 Feet Camas 1-4, 2-4, 2-5, 3-6; West Fork [-1I,
-4, 1-9, 1-13, 1-17, 1-19
Activity 2 Reseeding 16 to 26 $ 1,560 - Plant grasses and forbs to accelerate
Riparian Area Acres recovery
Pl ant Seedlings 0 Acres $ 6,800 - Accelerate recovery of l|arge woody
vegetation
Activity 3 Bank Stabilization 1150 to $ 8,000 - Potential sites: Camas |-2, 2-1, 2-3,
1600 Feet 2-10-3-4, 3-5; West Fork 1-2, 1-3, 1-6,
-8, 1-10

| nst ream Habi t at
Activity 1 Rock Placenent 30 to 50 Each $ 2,500 - Placenent of |arge boul ders for
addi tional cover

Total $ 63,510



Meyers Cove Area

Proposed and existing fencing in the Meyers Cove area needed

Figure 8.
to coordinate grazing use and protect riparian resources.
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Enhancenent Activity 2 -- Coordinate riparian and stream enhancenent
with allotment use. In order to effect positive
changes in livestock use of the Meyers Cove area
certain inprovenents, in addition to fencing, wll be
necessary.

1. Construct two water devel opnents to conpensate for | ost
access to Camms Creek and the West Fork. cost
estimates include tanks, delivery lines and
install ation.

Cost $3,000 ea. = $ 6,000

2. Construct livestock crossings on West Fork Camas Creek
and main Camas Creek to | essen bank damage and sedi ment
delivery to the streanms. Cost estimates include
revetment, shaping and sloping and labor. = $ 1,750

3. Reseed upl and nmeadows with nmore productive grasses to
conpensate for forage in riparian acres that will not
be available to grazing. Cost estimates include seed
m x, land preparation and application, and
adm ni stration

costs:
200 acres treated 8 $50 to $80/ac = $16, 000

Enhancenent of riparian/streanmside areas -- Isolation of the riparian
area adjacent to the streamchannels is expected to allow for a
gradual recovery. This recovery is anticipated to be very slow
requiring a considerable length of time for fishery benefits to be
realized. Options identified for riparian enhancement were designed
to expedite recovery, making fishery benefits available in a shorter
time period

Enhancenent Activity 1 -- Reshaping and resloping of vertica

channel and streanmbanks. |t is anticipatedthat between
15 to 25 percent of the 4,605 feet of unstable banks
coul d benefit. Reshaping would reduce sedi nent
delivery and accelerate vegetative recovery. COst

esti mates include backhoe rental, travel tine, setup
and administration of activities.

costs:
Reshaping 700 to 1,150 ft. 8 $6/ft. = $ 6,900
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Enhancenment Activity 2 -- Reseeding and seedling planting to

expedite vegetation recovery. Replanting 30 to 50
percent of the 52+ acres enclosed within the fence
woul d accel erate vegetative recovery and expedite
enhancenent of fishery values. Cost estimtes include
hand seeding, seed, and admnistration.

costs:
Reseeding 16 to 26 ac @ $60/ac ($45 seed/ at

and $15 | abor) $ 1,560
Pl anting seedlings (wllow cottonwood,
alder) 10 ac 8 1,700 seedlings/at and
$. 40/ seedling. Three years anticipated
to conplete project. = $ 6,800
Enhancenent Activity 3 -- Stabilization of bank sections having
excessive cutting or sloughing. It is expected that 25

to 35 percent of the 4,605 feet of unstable streanbank
coul d benefit fromstabilization (i.e., rock or brush

revetment, |og structures, etc.).

costs:
Stabilizing 1,150 to 1,600 ft. @$5/ft. =$ 8,000

Enhancenent of |nstream Cover -- Under optimal conditions a

substantial anount of instream cover is provided to external sources.
Large organic debris is added as trees and brush enter the stream
root nasses provide cover in undercut areas and stream cover is
provided by the vegetation canopy. It is anticipated that these
habitat conponents will increase as the relative health of the
riparian zone inproves. Rearing habitat is also provided by large
substrate materials.

Enhancenent Activity 1 --Increase rearing cover by placenent
of large rocks.

Cost s:
Add 30 to 50 |arge boul der-size rocks

8 $50/rock = $ 2,500

Total Project Cost:
Esti mat ed Maxi mum Cost = $70, 010
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The Forest Service at present has contributed between $15,000 to $20, 000 toward
enhanced coordination and i nproved riparian and fish habitat in the Meyers Cove
area. Another $12,000 is budgeted for additional work during this fiscal year
(FY 1986). Participation in all future enhancement options under the Col unbia
River Basin Fish and Wldlife Program is encouraged. Cooperative funding of
the proposed enhancenent will greatly inprove the probability of success and
expedite efforts for recovery of anadromous fish within the Mddle Fork of the
Sal mon River.

Fi shery Benefits

The benefits derived from acconplishment of the proposed enhancenent itens and
the influence on anadronous sal mon and steel head production potentials are
presented in Table 7. This information was taken fromthe U S. Fish and
Wldlife study (FWS) which was previously footnoted. The benefits were assuned
to increase habitat utilized equally by chinook salnon and steel head trout.

G eater benefits are anticipated under a combined inplenentation of al
enhancement activities. These benefits would project an increase of 76
returning adult steelhead and 128 returning salnmon. These increases would be
about 77 percent greater than estimated returns fromthe Meyers Cove habitat in
its present state

The economi c returns generated fromthe production increase can be cal cul ated
in several different ways. The initial analysis of econom c values conpleted
by FW5 estinmated a net average annual worth increase of approxi mtely $58, 000
associated with the enhancement. This anount was obtained using escapement

val ues of $271 and $294 for steel head trout and chinook sal non, respectively.

A benefit-cost analysis using a 4 percent discount rate would yield a 12.94 B/C
rati o when carried for 25 years or 16.4 if the project life was extended to 40
years. The analysis was based on a one-time expenditure with benefits

begi nning in subsequent years. A 9 percent discount rate would yield 8.14

and 8.91 respectively, for the two project lifetines. Under any of the

anal yses, the project woul d appear to have nerit because of high potentia
returns.
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Tabl e 7. Predicted increases in steel head trout and chi nook sal non as
a result of habitat enhancement in the Meyers Cove area of
Camas Creek.
Shol ts St eel head Adults Chi nook Adults
Condi tion St eel head Chi nook Tot al Enhanced Total Enhanced
Pr esent 5, 966 31, 959 98 - - 166 - -
Enhanced 4,586 24,570 174 76 294 128
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FOOTNOTES

Camas Creek from Hamrer Creek to South Fork.
| daho Departnent of Fish and Gane, personal communication, 1985.

1982. Lower Snake River Enhancement Study Stream Report. Camas Creek,
11 pp.
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