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EXECUTI VE SUMVARY

Juvenil e rainbowsteel head trout were found at varying densities
on all stream systens surveyed within the |ower C earwater River
Basin with the exception of Cottonwood Creek (SF tributary ).
Juveni | e chinook salnon were found at the mouths of a few creeks,

but production was identified only in Lolo Creek.

All systems within the |ower basin showed signs of watershed
degredation.  The primary cause of the stream degredation
was variation of annual stream flow. Hgh peaks in flow
have scoured stream channels, which has resulted in a |ack of
instream cover and riparian vegetation; a situation not conducive

to sal nonid production.

Two streams were identified to have the nobst enhancenent
potential . Based on waterflow, general watershed degredation
(sedimentation) and nunber of anadrompus fish species present.
Lol o Creek, and Big Canyon Creek were identified in order of pri-
ority. Clear Creek, Oofino Creek, and Potlatch River also anong
the largest streans in the lower Clearwater River Basin need addi-

tional baseline data to reconmend enhancenent activities.




| NTRODUCTI ON

H storically, tributaries of the Ilower Cearwater River supported
runs of anadromous sal noni ds. These fish were utilized by the
Nez Perce Tribe for subsistance, trade and religious cerenonies.
Fishing was as inportant to their annual subsistance as -hunting
and root gathering (Mrrison-Maierle 1979). Both the procurement
and consunption of both salnon and steelhead trout conprised an

intergal conmponent of the tribes cultural and religious beliefs.

Presently, anadronous salnonid stocks returning to |Idaho are
greatly reduced from historical | evel s. Since 55% of all
steel head, 39% of all spring chinook and 45% of summer chinook
produced in the Colunbia Basin originated in Idaho (Mallet 1974),
this reduction inpacts the entire basin fishery. Si nce nost
anadronmous salnonid habitat in lIdaho lies within the ceded |ands
of the Nez Perce Tribe, the tribe is deeply interested in the

status and nmanagenent of these anadronous streans.

There are very little data depicting the magnitude of the
anadronous salnonid resource within the lower C earwater Basin.
The mgjority of these streanms flow entirely or in part on the Nez
Perce Reservation. The Tribe therefore, undertook a survey of
these streams with support by the Bonneville Power Adm nistration
(BPA) to generate a da& base for future enhancenent and

managenent deci si ons.




STUDY SITE

The Nez Perce Indian Reservation, | ocated in north central

| daho, I's about 3237 kn2 in area, and includes a substanti al

portion of the |ower Cearwater R ver drainage, (the mainstem
Cearwater River and portions of the North Fork, Mddle Fork and
South  Fork). This report concludes the second sumer of an
inventory which included nost streans which flow entirely or in
part wthin the reservation, i.e.,the entire |lower Cearwater
River Basin (Figure 1 ). Elevations in the lower Cearwater Basin
range from 280 mto 1,844 m Reflecting these elevations, general

habitats include senmi-arid canyons, agricultural prairie and
coni f er ous forest. Aver age annual rainfall, recorded in
Lew st on, | daho from 1973 to 1982, averaged 31.6 cm although
consi derably greater rainfall occurs in the higher elevations.

Air tenperatures during the summer | ow peri ods range
from37.7 Cat the |lower elevations to 26.6 Cin the forested
hi ghl ands. Dwor shak National Fish Hatchery, located within the
Reservation, was established as mtigation for' the construction
of Dwor shak Dam on the North Fork of the Clearwater River.

Dworshak is a source for extensive outplanting of steel head
snmol ts throughout the drainage. Fish species found in the |ower

Clearwater Basin are listed in Table 1.
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Tabl e 1.

~

Li st of fish species
t he d earwat er

15, 1983.

| ower

to Cctober

Rai nbow St eel head Trout
Chi nook Sal non

Kokanee Sal non

Bul | Trout
Cutthroat Trout
Mount ain Wi tefish
Smal | mout h Bass
Longnose Dace
Speckl ed Dace

Pai ute Scul pin

a
Scul pin

Torrent
Nort hern Squawfish
Chi sel mout h

Redsi de Shi ner
Bridgelip Sucker
Largescal e Sucker

Paci fic Lanprey (ammocoete)

R ver

sanpled in the streans within

Basi n, |daho, from July

Scientific Nane

Salmo gai rdneri

Oncor hynchus t shawt scha

Oncor hvnchus ner ka

Sal vel i nus confl uent us

Salmo cl arki

Prosopi um w | | i ansoni

M cropterus dol om eui

Rhi ni cht hys cat ar act ae

Rhi ni cht hys oscul us

Cottus bel di ngi

Cott us rhot heus

Pt ychochei | us or eqonensi s

Acrochei |l us al utaceus

Ri chardsoni us bal t eat us

Cat ost onus nmcrochei | us

Ent osphenus tri dent at us

Probabl e species identification.




METHODS

Al streams selected for evaluation were visually surveyed for
barriers to fish mgration, water diversions and general habitat
types. The entire length of each stream was surveyed on foot
where it was practical. Once general habi tat types were
identified (i.e., canyon, neadow and forest), a representative
station was established in each of these habitats where access
permtted. These stations were identified by their streammnile
| ocation and | abeled 1, 2, 3, etc. fromthe |owest station to the
uppernmost station on each stream FEach station consisted of a
discrete 60 to 100 msection of Stream  from which, popul ation
estimates of salmonid fishes and an assessnent of stream habit at
were recorded.
Popul ati on Determ nation

To assess populations of salnonids it was necessary to utilize
two schemes. In waters with sufficient conductivity, a Georator
portable generator (Mdel 31-002) with single electrode set at 230
volts direct current was used to collect fish. Fi sh popul ation
estimates were conducted at each location wusing the renoval
met hod (Zippin 1958: Seber and LeCren 1967). The specific
program utilized for population estimates can be found in Platts
(1983) .  During the renoval procedure fish were shocked from down
to upstream in a discrete section with block nets in place at
both ends. Between passes fish were kept in |arge plastic garbage
cans. All salnonids were weighed to the nearest gram and

measur ed (total length and fork |ength), to the nearest



millineter.

In streans where the conductivity was too low to enable efficient
capture of salnonids, population estimates were made by direct
observation using a snorkling technique (Platts 1983). These
observations, while accurately depicting the populations, did not
provide biomass information. For this reason the snorkler
identified salnonid fishes as subyearling, or overyearling fish
(Giffith and Fuller 1979). Two observation runs were made from
down to upstream The average of the two counts was used to make
a conservative popul ation estimate. A sanple of fish was collected
with the GCeorator and nmean lengths and weights were deternned

for the size groups identified by the observer.

These population data were then used to generate standing crop
estimates (Biomass k/ha) and density (fish/m2) for each of the

two size groups (i.e., subyearling and overyearling).

In addition to the biological data concerning the biomass and

abundance of rainbow steel head trout, each station surveyed was

characterized by neasuring twel ve physi cal paraneters and
thirteen chemcal paraneters. The physical attributes were
chosen as those  most likely to affect production of

rai nbowsteel head trout either singularly or synergistically as
described by Binns and Eiserman (1979) and the U S.D.I. Forest
Service Ccul ar Met hod.

Physical Attributes



Late Summer Stream Fl ow

Estimate of flow (m3/sec) taken during |ow flow periods associ at ed
with [ate summer conditions. This attribute, considering depth is
an indicator of the space available to fish during the critical
low flow period. Chapman (1964) identified space as one of the
two-critical elements regulating salnonid populations in strearmns.
Annual Stream Flow Variation

A subjective estimate of variation in flow as observed from
fl ood danmage, channel scouring and water flow records. This
par anet er describes the consistency found in a stream
envi ronment . Extreme annual fluctuations in flow can displace
eggs, and subyearling fish, and erode adjacent stream banks and
cover (Meeham 1974).

Maxi mum Sunmer Tenperature

Maxi mum wat er tenperature C recorded with  Taylor M n- Max
thernoneters during the Ilow flow period. Tenperature s a prine
regul ator of natural processes wthin the aquatic environnent+ |t
limits physiol ogi cal functions of not only fish but al |
bi ol ogi cal constituents of the ecosystem. Tenperatures greater

than 22.2 C have been shown to inhibit salnmnid production

(Mackenthun 1969), therefore this value was used to provide
the upper lethal limt for rainbowsteelhead trout in this
report. Tenperatures greater than 22.2 C were considered |[ethal

to sal noni ds.
| nstream Cover

Tot al measur ed surface area of cover for overyearling



rai nbow st eel head t rout (surface t ur bul ence, over hangi ng
vegetation, depth, submerged objects and undercut banks, (Binns
and Ei serman 1979). Recorded as % of total stream area.

Vater Velocity

Average stream velocity was calculated fromthe timng of dye
(Binns and Eiserman 1979). The velocity of  water novement is
extrenely inportant to aquatic organisns in a nunber of ways i n-
cluding the transport of nutrients and organic food Pass  those

organi sns attached to stationary surfaces or feeding locations. In
addition, the anount of oxygen available and the speed which
sediments can be transported down streamare related to this
paraneter (Mackenthun 1969). Velocity determnes those species of
stream bed organisns that may be present and the size and species
of fish that utilize a stream Bovee (1978) identified the
optimum range of velocities utilized by juvenile rainbow
steel head using probability-of-use methodology. \Water velocities
identified in this study are related to these curves.

Stream Wdt h

Wdth of streamat the water surface (m). This parameter, con-
sidered with stream depth, describes the potential habitat wthin
a stream

Stream Depth

Mean stream depth fromnultiple transects (cm. Past research
within the dearwater system (Everest and Chapman 1972) have shown
utilization of specific water depths by rainbow steel head. Bovee
(1978) identified optimm depths for juvenile rainbow steel head

trout using probability of use methodol ogy which included work



by Everest and Chapnman (1972). Water depths identified in this
study are related to these curves.

Cobbl e Enbeddedness

The extent to which the cobble in the substrate is covered by
silt or sand (%. Deposition of sedinents in streans can and
often does destroy aquatic insect populations ( Mackent hun
1969) Bjornn et al (1977)found that sediment in the substrate can
limit salnonid production in streams and Meehan (1974) indicated
that not only the sedinent present in the substrate but also the
transport of such sedinent can decrease the production of
salmonids. This study is limted to the sedinent present in t he
substrate during the low flow period and will be conpared to the
quantitative work describes by Bjornn et al (1977).

Maj or Substrate

The primary substrate si ze present by pr ecent (Lane
1947) (American Geophysical Union). Everest and Chapman (1972)
found that rainbow steelhead trout tended to utilize specific
sizes of substrate within the Cearwater Basin. Bovee (1978)
i dentified opti mum substrate Si zes for rai nbow st eel head
juveniles using probability of use methodol ogy. The substrates
identified in this study are conpared to the curves devel oped by
Bovee (1978).

Peri phyton Coverage

Coverage (% of total area) of substrate by periphyton. The
presence of periphyton (algae in and around the substrate) is an
indicator of the quantity of primary productivity and related

nutrient sources available within a stream

10



Pool Riffle Ratio

Percentage of total area of stream habitat which is either of a
pool or riffle nature. In a well balanced streamit is generally
recogni zed that a ratio between 60:40 to 40:60 provi des adequate
zones of production for aquatic insects and areas with sufficient
depth to be utilized by fish. This report uses this ratio as a
general indicator of pool habitat quantity for rearing juvenile

r ai nbow- st eel head.

Water Quality sanples were collected in one quart plastic
containers and imediately |abeled, cooled in ice and transported
to the Analytical Services Laboratory at the University of I|daho
the same day. Paraneters nmeasured, methodology and detection are

presented in Table 2.

Streans reported in this paper were inventoried during the sumrer
1983 frommid July to Cctober. This was acconplished by sanpling
stream of lower elevation and smaller watershed earliest and the
hi gher el evation streans toward the seasons end. Data is also
reported from stream surveys that were originated in 1982 and
completed in 1983 (Kucera et al 1983). As orginally proposed
and reported in Kucera et al (1983) the Habitat Quality Index
(HQ) of Binns and Ei serman (1979) was not used as an anal yti cal
tool. The inability to produce a model appropriate to t he
anadronous fish and their&elation to habitat  paraneters has

limted the value of that method in this application.

11




Tabl e 2. Water sanple analysis outlining constituents neasured,
nmet hods of detection and detection limits for sanples
taken fromthe streanms on the |ower Cearwater River

Basin, |daho, fromJuly to Cctober, 1983.

Consti t uent Detection Method Detection Limt
Carbonate, CC3 Titrimetric-H2SO4 and

phenol pht hal ei n 0.22 mg/1
Bi car bonat e, HCO3 Titrimetric-H2SO4 and

met hyl orange 0.09 mg/l
Sul fate, SO Turbidinetric 1.0 mg/1
Nitrate, N3 Col orinetric, automated,

cadm um reduction 0.01 mg/l
Ot hophosphate, PO4 Colorimetric, automated,

ascorbic acid 0.01 mg/l
Chloride, d Titrinetric-Silver nitrate

and potassi um chromate 0.01 nmy/l
Cal cium Ca I nductively Coupled Plasma-

Atom ¢ Em ssion Spectromneter 0.15 mg/1
Magnesium M I nductively Coupled Plasma-

Atom c Em ssion Spectroneter 0.25 mg/1
Sodi um Na | nductively Coupl ed Plasma-

Atom ¢ Em ssion Spectroneter 0.10 mg/1
Pot assi um K I nductively Coupled Plasma-

Atom c Em ssion Spectromneter 0.50 mg”/1
Total Dissol ved Gavinetric 10.0 mg/1
Sol i ds
pH Colorimetric 0.1 unit

12




Al biological and habitat data for each station were collected
on a single day. Wter quality sanples were collected in groups

due to logistal restraints of the water quality |aboratory.

13




STREAM NARRATI VES

Bedrock Creek

Bedrock Creek is approximately 14.5 km long, the lower 4.8 Kkm of
which flows within the Nez Perce Reservation. The streamflows in
a southeasterly direction and discharges into the nmainstem
Clearwater River at river kilometer (rk) 32.2. Two maj or drainages
contribute to this stream Louse Creek, which 1is 8.4 kilonmeters
| ong, provides the nmajority of flow during the summer nonths, and
upper Bedrock Creek, which is 7.4 kiloneters in Jlength. The two
streans converge to form nainstem Bedrock Creek, which flows for
4.8 kiloneters to the nouth. Bot h upper Bedrock and Louse Creeks
arise in agricultural environments wth [imted watershed
capacity and fl ow through steep canyon terrain to their
confl uence. Louse Creek is relatively inaccessible and its steep
sl opes provide limted grazing. However, the upper Bedrock Creek
canyon widens approximately 2.4 kilometers above the confluence

with Louse Creek and provides relatively good access for

grazing. The riparian zones on these two creeks reflect this
differential grazing pressure. Approximately 0.9 kiloneters
bel ow the confluence, the canyon narrows, limting access, and
has a well developed riparian zone. The last 2.4 kiloneters

above the nouth the streamis braided and has been heavily grazed
with poor riparian habitat';: Signs of past flooding indicate that
the streamchannel in this section is not adequate to contain

high flows. Logging has occurred in the past throughout the

14




basin and many old logging roads remain in various states of
disrepair. South and east facing slopes are heavily grazed and
support few trees. Hygh runoff following precipitation is a
problemin this drainage. Wter quality conditions found during
low flow in 1982 and 1983 reflect near neutral conditions and

indicate no limting factors to salnonid production (Table 3).

Two stations were established on Bedrock Creek: station #l,
| ocated at stream Kiloneter (SK) 2.4 was sanpled. in 1982; and sta-
tion #2, located at SK 6.4, was sanpled in 1983.

Station #

Species present include rainbow steelhead trout, speckled dace,
pai ute scul pin, bridgelip sucker, largescale sucker and redside
shi ner. The standing crop and density of overyearling rai nbow
steelhead trout were 35.6 kg/ha and 0.2 fish/n2, respectively.
Estimates for subyearling rainbow were 23.1 kg/ha and 1.6

fish/n2, respectively (Table 4).

Late summer stream flow was taken on July 8 and was 0.20 m3/sec.
However, due to the heavy sanpling schedule, actual |ow flow was
not measured and would be less. Annual stream flow variation was
extrene. Maxi mum water tenperature was 20 C, approaching the
| et hal limts for sal noni ds. Little I nstream cover for
overyearling rainbowsteelhead was identified at this station, 4%
of the total area measured. Bank erosion was 15% The average
water velocity was 26 cm/sec, Wthin the optinumrange found by

Bovee (1978). Average streamw dth was 3.79 m. Mean water depth

15



was 18 cm shallower than the optinum range found by Bovee
(1978) . Cobbl e enbeddedness was approximately 25% a point at
which Bjornn et al (1978) indicates salnmonid production can

decl i ne.

The major substrate type was gravel, which was smaller than the
optimum sizes identified by Bovee (1978). Periphyton coverage
was  50% indicating good productivity. Pool riffle ratio was
30:70, indicating limted holding area for juvenile steelhead. In
general, the channel integrity is poor due to inadequate bank
structure for the present flow regine (Table 5).

Station #2

The upper reaches of the system support  rainbow steel head trout,
speckl ed dace paiute scul pin and bridgelip sucker. Estimates of
standing crop and density for overyearling rainbow steel head were
35.6 kg/ha and 0.6 fish/n2, respectively. Estimates for
subyearling rainbowsteelhead were 3.9 kg/ha and 0.2 fish/ng,
respectively (Table 4).

Late summer stream flow was 0.05 nB/sec. Annual streamflow
variation is extreme. Mxinum water tenperature was 16 C well
bel ow | et hal Trimits for sal nonids. I nstream cover was 19% of the
total area. No seriously eroding banks were seen, 0% Wt er
velocity was 10 cmisec, slower than the optinum velocities
identified by Bovee (1978). Mean water depth was 15 cm
shal | ower than the optimum values identified by Bovee (1978).

Cobbl e enbeddedness was 25% which can [limit sal monid production

16



(Bjornn et al 1977). The nmjor substrate type was small rubble,
which is anong the optinmum sizes for rainbow steel head juveniles
(Bovee 1978). Peri phyton coverage was 100% indicating good
productivity. The pool riffle ratio of 33:67 indicated almost
twice as nmuch riffle as pool area. Channel integrity was good, in

general , due to cobble and small boul ders est abl i shed in the
stream banks (Table 5).

17
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Table 3. Water sanple analysis fromtwo stations on Bedrock
Creek, tributary of lower Cearwater River Basin,

| daho, 1982, 1983.

______________ S t_a_t_i_o_n_____________

Const i t uent | ________________ 2
Val ue Val ue

Cal cium Ca, ny/l 17.16 14.14
Magnesium My, ng/l 7.35 5.41
Sodi um Na, ny/l 6. 29 7.98
Pot assium K, ng/l 2 . 70 2.84
Chloride, d, ny/l 0.06 0.04
Carbonate, CO ny/l <0.22 0.08
Bi car bonat e, 3HCO , /| 1.85 1.10
Sul fate, SO, rrg/3I 1.2 1.0
Nitrate, NO4, my/ | 0.04 0.29
Ot hophosph:;t e, PO4, mg/1 0.09 0.09
Total Residue, ny/l 126.0 148
Non-Fi |l tered Residue, ng/l 1.8 <|
pH 7.8 7.8
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Tabl e 4. Fi sh population statistics for rainbow steel head trout
on Bedrock Creek, tributary of |lower Cearwater River

Basi n, |daho, 1982, 1983.

______________ Station ...
Bi ol ogi cal Paramnet er tnits L 2 _______
__________________________________ value . Nalue
Age 0+ Rai nbow St eel head
Density fis.h/m2 1.6 2
Standing Crop kg/ha 23.1 3.9
Mean Wi ght gm 1.5 1.6
Mean Length (TL-FL) mm NA 56- 54
Age_|+_Ral nbow St eel head
Density fish/m2 0.2 0.6
Standing Crop kg/ha 35.6 35.6
Mean Wi ght gm 25.0 14.7
Mean Length (TL-FL) mm NA- 129 122-113
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Table 5. Measured physical paraneters from two stations on Bed-
rock Creek, tributary of lower Clearwater River Basin,

| daho, 1982, 1983.

______________ S t_a_t_i_o_n_____________

Physical Parameter ] L 2 _______
___________________________ value | \Value
Lat e Sunmer 3
Stream Fl ow (m /sec) 0. 20 0. 05'
Annual Stream
Fl ow Vari ation Extrenme Extrene
Maxi mum Sunmer
Tenp. (O 20 16
I nstream Cover (% 4 19
Er odi ng Banks

(% of %anks 15 0
Water Vel ocity (cmsec) 26 10
Stream Wdth (m 3.79 3.72
Stream Depth (cm 18 15
Cobbl e Enbeddedness (% 25 25
Maj or Substrate Type Loose G avel Smal | Rubbl e
Peri phyt on Coverage (% 50 100
Pool Riffle Ratio 30: 70 33: 66




Big Creek

Big Creek is approximately 10.5 kiloneters in length, the |ower
5.6 kiloneters of which flows wthin the Nez Perce Reservation.
The creek flows in '"a southwesterly direction and enters the
Cearwater River at RK 59. 2. Tributaries to Big' Creek are small,
nunerous, and generally unnamed. The creek arises in farniand
west of Wi ppe, |daho and quickly drops into steep canyon terrain
for the remainder of its [length. Accessibility is extremely
limted, except at the origin and the nmouth.. Cattle grazing
occurs over nost of the stream bottom but is accentuated near
the mouth and a wide area in the canyon at SK 4.8. The
predoni nance of large and small boulders indicate extreme high
annual f1l ows. As in most of these canyons, the south and east
facing slopes exhibit a lack of vegetation, which increases the
rate of runoff. R parian vegetation was good the entire |length of
'stream except in those areas where heavy grazing occurs. No
chemcal limtations to salnonid production were identified by the

water quality analysis (Table 6).

One station was established on Big Creek, near SK 0.40. Low

sunmer flow is characterized by an intermttent aquatic habitat

in the upper reaches during the sumer of 1983.

Rai nbow st eel head and pai ute scul pin co-exist in Big Creek.
Overyearling rainbow standing crop and density were 26.7 kg/ha

and 0.08 fish/n2, respectively, but only one subyearling rai nbow
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trout was captured (Table 7).

Late sumer water flow was 0.05 nB/sec, wth extrene annual
variation. Maxi mum summer water tenperature was 15.6 C, which is
below lethal limts for trout. Overyearling rainbow steel head
cover was 21% of the total streamarea. No eroding banks were
observed. Water velocity was 9 cnmisec, |lower than optinmmfor
rai nbow st eel head juveniles (Bovee 1978). Average stream wdth
was 3.2 mat |low flow Mean water depth was 18 cm which is
shal lower than the optinmum estimated by Bovee (1978) for these
fish. Cobbl e enbeddedness was  50% I ndi cating pr obabl e
limtations to salnonid production (Bjornn et al 1977). Large
rubble was found to be the nost conmon substrate type, this size
was found optimal for juvenile rainbow steel head (Bovee 1978).
Peri phyton coverage was 100% indicating excellent productivity.
The pool riffle ratio was 70:30, providing good invertebrate
production and abundant cover for overyearling st eel head. The
banks were very stable, as they had been scoured in the past to a

cobbl e- boul der marl (Table 8).

22



Table 6. Water sanple analysis fromone station on Big Creek,

tributary of lower Clearwater River Basin, |daho, 1983.

_____________ Station
Constituent L
Val ue
Cal cium Ca, ng/l 0.76
Magnesi um My, ng/l 0.55
Sodi um Na, ny/l 0.29
Pot assium K, ng/l 0.06
Chloride, d, ny/l 0. 07
Car bonate, CX&3, ny/l 0
Bi carbonate, HC03, ny/l 1.14
Sul fate, S04, ny/l 3.0
Nitrate, NO3, ng/l 2.04
Ot hophosphate, P04, ny/l 0.07
Total Residue, ny/l 130
Non-Fi | tered Resi due, ny/l 4
pH 7.8
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Table 7. Fi sh population statistics for rainbow steel head trout
on Big Creek, tributary of |ower Cearwater River

Basi n, |daho, 1982, 1983.

_____________ S t_a_t_i_o_n
Bi ol ogi cal Paraneter tnits r
e
Age 0+ Rainbow St eel head
Density fish/ m2 0
St andi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age 1+ Rai nbow- St eel head
Density fish/ m2 .08
Standing Crop kg/ ha 26.7
Mean Wi ght gm 32.91
Mean Length (TL-FL) mm 151-142
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Table 8. Measured physical

paraneters from one station on Big

Creek, tributary of |lower Cearwater River Basin, |daho,

1983.

Physi cal Paraneter

Late Summer
Stream Fl ow (nB/sec)

Annual Stream
Fl ow Vari ation

Maxi mum Summer
Tenmp. (O

I nstream Cover (%

Er odi ng Banks
(% of banks)

Water Vel ocity (cm sec)
Stream Wdth (n

Stream Depth (cm

Cobbl e Enbeddedness (%
Maj or Substrate Type
Peri phyton Coverage (%
Pool Riffle Ratio

Extrene

15.6
21

0

9

3.2

18

50

Large Rubbl e

100
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But cher Creek

Butcher Creek is about 19.1 kiloneters long, 1.9 of which flows
within the Nez Perce Reservation. The stream flows in a
northeasterly direction and discharges into the South Fork of the
Cearwater River at RK 11. Several small tributaries drain the
wat er shed which is conprised nmainly of agricultural |land and wood
lots. The stream flows through a noderately steep canyon from
the town of M. Idaho to the mouth. Cattle grazing occurs over
the entire length of the creek, but predomnantly in the extrene
upper and lower reaches. Riparian vegetation was sparse at the
two extremties but dense in the canyon proper. H gh annual
runof f was evident and indications of past flooding were
identified 1in the |ower reaches. Loggi ng has occurred in the
past throughout the drainage. Water quality paraneters neasured
at  sunmer flow indicate no chemcal |limtations to salnonid

production (Table 9).

Three stations were established on Butcher Creek: station # at
SK 0.4, sanpled during the sunmer 1982; station #2, at SK 7.1,
sanpl ed during the sumrer 1983; and station #3, at SK 18.7 also
sanpl ed during summer 1983.

Station #1

Speci es conposition consisted of one juvenile chinook sal non,
northern squawfi sh, redside shiner, bridgelip sucker, specked date
and sculpin. No rainbowsteel head trout were captured (Table 10).

Late sumrer stream flow was 0.07 nB/sec. Annual stream flow
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variation is extrene and large sized.substrate indicate that the
| ower reaches are susceptible to high rates of scouring. The
maxi mum summer water tenperature during low flow was 22.2 ¢,
which can inhibit salnonid production. Cover for overyearling
rai nbow st eel head was 5% of the total area nmeasured. Bank
erosion was '11% of the total bank length. \Water velocity was 22
cnmsec, wthin the range of optimum values for overyearling

rai nbowsteel head (Bovee 1978). Streamwi dth was 3.11 neters at

low flow Mean water depth was 10 cm which was bel ow optinum
for overyearling rainbow steel head (Bovee 1978). Cobbl e
enbeddedness was  60% whi ch can severely limt sal moni d
production (Bjornn et al 1977). The mmj or substrate type was

smal | rubble, a substrate found optinm by Bovee (1978) for these
fish.  Periphyton coverage was 60% i ndicating good productivity.
The pool riffle ratio of 10:90 indicates large riffle areas which
woul d benefit invertebrate production but limt habi t at for
overyearling steelhead trout. Channel integrity was relatively
stable, as the banks had been scoured to rubble and snall
boul ders in the past (Table 11).

Station #2

Only speckl ed dace and rainbow steel head trout were captured at
this station. The estimated standing crop of overyearling
rai nbow st eel head trout was 23.1 kg/ha, with a density of 0.06
fish/nm2. No subyearling rainbow steel head were captured (Table

10).

Late summer streamflow was calculated to be 0.06 nB/sec, wth
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moder ate annual variation in flow  The maxi num water tenperature
during low flow was 16.7 C, well within the lethal limt of
sal noni ds. I nstream cover was 11% of the total area surveyed and
erodi ng banks were 29% of the total Ilength. The nean wat er
velocity was 16 cm/ sec, near optinmum for juvenile rainbow

st eel head (Bovee 1978); The average streamwi dth was 2.19 m

during the Jlowflow. Mean stream depth was 5 cm a depth which

Bovee (1978) identified to be less t han opti mal . Cobbl e
enbeddedness was 25% which could be Ilimting to salnonid
production (Bjornn et al 1977). The major substrate was |arge

rubble which was identified by Bovee (1978) as optimal for

r ai nbow- st eel head j uveniles. Peri phyton coverage was 80%

i ndi cated good productivity. The pool riffle ratio of 10:90
I ndicates a | ack of hol ding area for overyearling rainbow

steel head. The general stability of the channel and the stream
banks was fair (Table 11).

Station #3

Rai nbow- st eel head and speckled dace were captured at this
station. The estimated standing crop of overyearling rainbow

steel head was 2.0 kg/ha, with a density of 0.01 fish/n2. No

subyearling rainbow steel head were captured (Table 10).

The late summer stream flow was 0.06 nB/sec, wth noderate

variation in annual flow The maxi mum sStream tenperature was
20.5 C, approachingthe nmaximum lethal limt for salnonid
producti on. Instream cover for overyearling rainbow steel head

was 4% and 44%of the toal stream banks showed signs of erosion.
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Mean water velocity was 32 cm/sec, an optinmum velocity for
juvenil e rainbow steel head (Bovee 1978). The nean stream W dth
at low flow was 1.88 m Mean stream depth was 11 cm, which is
bel ow optimum for these fish (Bovee 1978). Cobbl e enbeddedness
was 25% which should not linmt salmonid production (Bjornn et al
1977). The major substrate identified was small rubble, which is
near optimumfor juvenile rai nbow steel head (Bovee 1978). Peri phy-
ton coverage was 50% indicating good productivity. The pool rif-
fle of 20:80 indicates a |lack of holding area for overyearling

steel head trout. The overall bank and stream channel stability

was good in the upper reaches of the stream(Table 11).
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Table 9. Water sanple analysis fromthree stations on Butcher

Creek, tributary of S F. Cearwater R ver Basin, |daho,

1982, 1983.
T e
Const it uent 123 ______

Val ue Val ue Val ue

Cal cium Ca, ng/l 18.5 18. 52 9.50
Magnesi um My, ng/l 8.6 7.25 3.30
Sodi um Na, ny/l 9.7 11.91 3.31
Pot assium K, ng/l 3.9 3.98 1.65
Chloride, d, ny/l 0.05 0.09 0.16
Car bonat e, C03, ny/l <0. 22 0. 33 NI L
Bi carbonate, HC3, ny/l 2.07 1.38 1.14
Sul fate, S04, ny/l 2.4 2 3
Nitrate, NO3, mg/l 0.18 0.14 0.01
Ot hophosphat e, P04, mg/1 0.12 0.11 0.12
Total Residue, mg/l 236.6 250 124
Non- Fi | t ered Resi due, mg/Il 21.2 3 18
pH 7.4 7.76 8.08
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Table 10. Fish population statistics for rainbow steel head trout
on Butcher Creek, tributary of S.F. Cearwater River

Basin, |daho, 1982, 1983.

_______________ Station _ .. ...
Bi ol ogi cal Paraneter Units 1 2 3
e Value ____Value ____. Val ue __
Age 0+ Ral nbow St eel head
Density fish/ m2 0 0 0
Standing Crop kg/ ha 0 0 0
Mean Wéi ght gm 0 0 0
Mean Length (TL-FL) mm 0 0 0
Age |+ Rai nbow- St eel head
Density fish/ m2 0 0.06 0.01
Standi ng Crop kgl ha 0 23.1 2.0
Mean Wi ght gm 0 37 22
Mean Length (TL-FL) mm 0 55- 146 122- 115
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Tabl e 11. Measured physical paraneters from three stations on
Butcher Creek, tributary of S.F. Cearwater River Basin,

| daho, 1982, 1983.

Station

Physi cal Paraneter 1 2 3 )

Val ue Val ue Val ue
Late Summer
Stream Fl ow (m3/sec) 0. 07 4.06 0. 06
Annual Stream
Fl ow Variation Extrene Moder at e Moder at e
Maxi mum Sunmer
Tenp. (O 22.2 16. 7 20.5
I nstream Cover (% 5 11 4
Er odi ng Banks
(% of banks) 11 29 44
Water Vel ocity (cm/sec) 22 16 32
Stream Wdth (m) 3.11 2.19 1.88
Stream Depth (cm) 10 15 11
Cobbl e Enbeddedness (9 60 25 25
Maj or Substrate Type Small Small Smal |

Rubbl e Rubbl e Rubbl e
Peri phyton Coverage (% 60 80 50
Pool Riffle Ratio 10: 90 10: 90 20: 80
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Catholic Creek

Catholic Creek is approximately 16.1 kilonmeters long, of which
14.5 kiloneters are within the Nez Perce Reservation. The stream
arises in farmand east of Genesee, I|daho and flows southeasterly
for 9.7 kiloneters through. a noderately steep walled canyon to
its confluence with the Cearwater River at RK 18.5. The | ower
two mles of the canyon is relatively wde and is utilized for
various ranching activities. Ri parian vegetation is scarse in
t he upper and lower reaches of the creek where agricultural
activities are nost intense, but relatively dense in the canyon
reach. Approximately 0.4 KMupstreamfromthe nouth the stream
flows through a cattle feed ot which is used during the wnter
mont hs. Water quality analysis indicated no chemcal limtations

to sal nonid production (Table 12).

Two stations were established on Catholic Creek: station # at
SK 0.40 and station #2 at SK 1.9, both sanpled during sumer
1983.

Station #

Speckled date, redside shiner and rainbow steelhead trout were
captured at station #. One subyearling steel head was found but
a popul ation estimte was not made. Overyearling steel head
standi ng crop and density were 13.3 kg/ha and 0.03 fish/n2,
respectively (Table 13)

Late summer stream flow was 0.08 nB/sec, wWth a noderate annual
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variation. (Qccasional flooding has occurred, although it doesn't

seem to be a perennial occurrence. Mxinmum water tenperature Was
20 C, which is approaching the upper lethal linits for salnmonids.

I nstream cover for rai nbowsteelhead juveniles was 45% of the
total area surveyed. This cover was nostly annual grasses, Which
woul d be absent during the wi nter nonths. Forty percent of the
stream banks were eroding, indicating an unstable environnment. Mean
water velocity was 25 cm/sec, Wwhich is within the optimm range
for steelhead juveniles (Bovee 1978). The streamw dth was 2.7 m
at | ow sumrer flow. Mean water depth was.11 cm below the
optimum range for steelhead juveniles (Bovee 1978). Cobbl e
enbeddedness was 253, a val ue approaching a point which could
[imt salnonid production (Bjornn et al 1977). The major substrate
type was small rubble, which is within the optinum size range for
rai nbow st eel head juveniles (Bovee 1978). Periphyton coverage
was 60% indicating good productivity. The pool riffle ratio was
10:90, revealing a lack of holding area for juvenile steel head.

Channel stability was poor, as the banks consisted of gravel and
sand (Table 14).

Station #2

Rai nbow st eel head trout and speckled dace were the only species
captured at this station. Standing crop and density estinmates
for overyearling rainbow steel head were 6.2 kg/ha and 0.01
fish/ha, respectively. Subyearling estimates were 0.29 kg/ha and

0.7 fish/nR, respectively (Table 13) .

Late summer flow was 0.05 nB/sec, with noderate annual Vvariation.
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Maxi mum wat er tenperature during low flow was 15.5 C, wthin the
| et hal limits to salnonid production. Three percent of the total
area surveyed contained cover suitable to juvenile steel head. Mean
stream W dth was 2.3 m at | ow summer stream flow.  Average stream
depth was 28 cm which is close to optinum for juvenile steelhead
rearing (Bovee 1978). Cobbl e enbeddedness was 15% which is pro-

bably not limting to salnonid production (Bjornn et al 1977). The
maj or substrate type was small rubble, which is anong the optinm
sizes for juvenile rainbow steel head identified by Bovee (1978).

Peri phyton covered 80% of the substrate, i ndi cating good pr o-

ductivity. The pool riffle ratio was 10:90, and does not provide
adequate cover for juvenile steel head. Channel integrity was not

good at this location (Table 14).
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Table 12. Water sanple analysis fromtwo stations on Catholic

Creek, tributary of |ower Cearwater River Basin,

| daho, 1983.
st
Constituent 12 ______
____________________ Val ue Val ue -
Cal cium Ca, ny/l 31.16 31.35
Magnesi um M, no/l 11. 67 11.61
Sodi um Na, ny/l 16. 92 17. 48
Pot assium K, ny/l 3.73 3.26
Chloride, Cl, ng/l 0. 07 0. 07
Car bonate, C03, ny/l 0. 33 0.24
Bi carbonate, HC03, ny/l 2.60 2.65
Sul fate, S04, ny/l 2.0 3.0
Nitrate, NGB, ng/l 0. 84 0.97
Ot hophosphate, P04, ny/l 0.25 0. 22
Total Residue, ng/ | 248 214
Non- Fi | tered Resi due, ny/l 34 7
pH 8.3 8.7
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Tabl e 13.

o~

Fish population statistics for rainbow steel head trout
on Catholic Creek, tributary of |lower Cearwater River

Basin, |daho, 1982.

______________ S t_a_t_i_o_n______________

Bi ol ogi cal Paraneter tnits e 2
Val ue Val ue

Age 0+ Rai nbow St eel head ,
Density fish/m 0 8.7
Standing Crop kg/ ha 0 .29
Mean Wi ght gm 0 4
Mean Length (TL-FL) mm 0 77-74
Age |+ Rai nbow- St eel head
Density fish/nf 0.03 0.01
Standing Crop kg/ ha 13.3 6.2
Mean Wi ght gm 43.6 43.5
Mean Length (TL-FL) mm 155- 147 170- 158
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Tabl e 14. Measured physi cal
Catholic Creek,

Basi n, |daho,

paranmeters from two stations on

tributary of |ower Cearwater River

Physi cal Paraneter

Late Summer
Stream Fl ow (nB/sec)

Annual Stream
Fl ow Vari ation

Maxi mum Summer
Temp. (0

I nstream Cover (%

Er odi ng Banks
(% of banks)

Water Vel ocity (cm/sec)
Stream Wdth (m)
Stream Depth (cm
Cobbl e Enbeddedness (%
Maj or Substrate Type
Peri phyton Coverage (%
Pool Riffle Ratio

Extr eme

20

45

40
25
2.7
11
25

Small Rubbl e

Extrene

15.5

42
22
2.34
28
15

Small Rubbl e
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Corral Creek

Corral Creek is a small, south flowing tributary of the mainstem
Cl earwater River, |ocated west of Kam ah, |daho, and is not naned
on area maps. The stream arises'in farm and wood |ot habitat.
Two major forks, one flowing through Idaho State land and the
ot her t hrough Nez Perce Tri bal | and, converge and flow
approximately 1.6 kilonmeters to the Cearwater River. Access to
the lower streamis through private land or railroad easement.
Riparian overstory is present throughout the drainage although
understory is lacking in the Ilower reaches due to high spring
runoff. Water quality analysis indicate no limting factors to
sal noni d production (Table 15). One station was established at

SK 1.2 "during summer 1983.

The standing crop estimate for overyearling rai nbow was 5.2
kg/ha, with a density of 0.03 fish/n2. One underyearling rain-
bow was captured. Scul pins and speckl ed dace were plentiful at

this station (Table 16).

Late summer streamflow was 0.04 nB/sec, and annual stream fl ow
variation is noderate with indications of sonme past flooding. The
maxi mum sunmer water tenperature was 20 C  which is approaching
lethal limts for sal nonids. Instream cover for overyearling
rai nbow st eel head trout was 12% of the total stream area. No
erodi ng banks were identified. Average water velocity was 12

cnmsec, a value found to be near optinumfor rainbow steel head
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juveniles (Bovee 1978). Mean streamwidth was 2.68 neters at |ow
flow  Mean water depth was 13 cm which is shallower than optimal

for rainbow steel head juvéni | es (Bovee 1978). Cobble enbeddedness
was zero, indicating negl i gabl e sedi nent ati on. The maj or
substrate was small rubble, which is optimal for juvenile rai nbow
steel head trout (Bovee 1978). Peri phyton coverage was rated 100%
i ndi cating good productivity. The pool riffle ratio was 30:70,

indicated a |ack of pool habitat for steel head. The stream
channel was relatively stable due to banks aonsisting of |arge

cobble, small boulders, and organic debris (Table 17).
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Tabl e 15. Water sanple analysis from one station on Corral OCreek,

tributary of lower Cearwater R ver Basin, |daho, 1983.

Station

Constituent . L
Val ue

Cal cium Ca, ny/l 0.88
Magnesi um My, ng/l 0.52
Sodi um Na, ng/l Q 34
Pot assi um K, ny/l 0.10
Chloride, d, ny/l 0.11
Car bonate, (€03, ny/l
Bi carbonate, HCO3, nu/l 1.43
Sul fate, S04, ny/l 2.0
Nitrate, NO3, ng/l 0.64
Ot hophosphate, P04, nug/l 0. 07
Total Residue, mg/I 114
Non- Fi | tered Residue, mg/l 22
pH 8.1
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Table 16. Fish population statistics for rainbow steel head trout
on Corral Creek, tributary of |ower Clearwater River

Basi n, |daho, 1983.

L. Station L.
Bi ol ogi cal Paraneter Units 1 L
Val ue
Age_Or_Rai nbow- St eel head
Density fish/ m2 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age |+ Rai nbow- St eel head
Density fish/ m2 .03
Standing Crop kg/ ha 5.2
Mean Wi ght gm 20.9
Mean Length (TL-FL) mm 136-129
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Table 17. Measured physical paraneters fromone station on Corral

Creek, tributary of lower Cearwater River Basin, |daho,

1983.
- saion
Physical Parareter ] P
_______________________________________________ value ..
Late Sunmer
Stream Fl ow (m3/sec) 0.04
Annual Stream
Fl ow Vari ation Moder at e
Maxi mum Sunmer
Temp. (O 20
I nstream Cover (% 12
Er odi ng Banks
(% of banks) 0
Water Vel ocity (cmsec) 12
Stream Wdth (m) 2.68
Stream Depth (cm 13
Cobbl e Enbeddedness (% 0
Maj or Substrate Type Small Rubbl e
Peri phyt on Coverage 100%
Pool Riffle Ratio 30:70
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Cot t onwood Creek

Cottonwood Creek (ldaho County) is 25.7 Kkilometers long and
originates near Cottonwood, Idaho on the Camas prairie. The
stream fl ows easterly and enters the South Fork of the C earwater
River at RK 9.7. The major tributaries are Redrock Creek,
Shebang Creek, and South Fork Cottonwood Creek. Constant fl ow
during August was identified beginning about 12.9 Kkiloneters east
of Cottonwood, | daho. Heavy farnming and grazing has taken place on
these tributaries resulting in a severe | ack of riparian
vegetation and bank erosion. The majority of these tributaries
receive heavy silt deposition. From the point identified with
sumer flow, the stream begins to descend through additi onal
pasture |and, which has better devel oped riparian areas and
slightly less silt deposition. The stream then plunges into a
st eep boul dered canyon, dom nated by deep pools. The riparian
zone inproves as the stream enters the canyon. Approximtely 1.2
Kiloneters upstreamfromthe |ower end of this canyon is a sheer
9.1 meter falls (SK) precl udi ng upstream novenent of any fish.

Below this canyon the stream flows into a heavily grazed, open,

flat bottomed basin. Fromthis point to the confluence with the
South Fork Cdearwater Rver, the channel I's braided and/or
channel i zed. Riparian vegetation is lacking throughout the
| ower system Wter quality analysis indicates no chem cal 1im

itations to sal nonid produc'ti on (Table 18).

Two stations were established on Cottonwood Creek: station #1
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was |ocated at SK 1.6 and station #2, |ocated at SK 9. 6.

Station #

Redsi de  shiners, speckl ed dace, sculpin, bridgelip sucker,
northern squawfish and chiselnmouth were found and no sal nonids

were captured at this 'location (Table 19).

Late sumer flow was 0.7 nB/sec and signs indicated extrene
annual variation in flowand frequent flooding. Maxinmms'umrer
wat er t enper at ure was 21.1 c, whi ch can limt salnonid
production. Twelve percent of the total area surveyed provided
cover for juvenile rai nbow- st eel head. Al of the banks were
eroding, adding silt to the system Mean water velocity was 52
cm sec, an optinmumvalue for juvenile rai nbow st eel head (Bovee
1978). Streamw dth was 10.1 m at | ow sunmer flow. Mean stream
depth was 14 cm shall ower than opti num for r ai nbow st eel head
juveniles (Bovee 1978). Cobble enbeddedness was 25% probably
not limting to salnonid production (Bjornn et al 1977). The
maj or substrate was large cobble, a size optimum for juvenile
rai nbow st eel head (Bovee 1978). Periphyton covered 90% of the
substrate, indicating good productivity. The pool riffle ratio of
0:100 indicated a severe |ack of pool habitat and holding areas
for overyearling rai nbow steel head. The stream channel stability
in this area was very poor (Table 20).

Station #2

No sal nonids were captured at this station, however redside shiners

wer e abundant (Table 19).
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The late sumer stream flow was 0.22 m3/sec and annual f|ow
variation was noderate wth occasional flooding, as seen, by the
dry side channels. Maxinum water tenperature was 16.1 C well

wthin the lethal limts for salnonid fishes. | nstream cover for

juvenile rainbow steel'head was identified as 6% of the area sur-

veyed. Practically all of the stream banks were eroding, indica-

ting a significant source of sedinentation. Mean water velocity
was 25 cm/sec, below the optimum for rainbow steel head juveniles
(Bovee 1978). Average streamwidth was 4.7 m at |ow summer stream
flow  Mean water depth was 22 cm, bel ow the optinum for juvenile
rai nbow st eel head (Bovee 1978). Cobbl e enbeddedness was 25% which
should not Iimt salnmonid production (Bjornn et al 1977). The na-
jor substrate was small boulder, which is an optinmum size for rain-
bow st eel head juveniles (Bovee 1978). Peri phyton coverage was
100% i ndicating good productivity. The pool riffle ratio was
30:70, indicating a lack of pool habitat. Stream channel stability
in this area was poor due to a bank conposition of |oose soil with

intermttent boul ders (Table 20).
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Table 18. Water sanple analysis fromthree stations on Cottonwood

Creek, tributary of S.F. Cearwater River Basin, |daho,

1982, 1983.
____________________________________ station
Consti t uent 1 2
e Maue  value
Cal cium Ca, ny/l 32.11 31.21
Magnesium My, ng/l 11. 82 10. 97
Sodi um Na, ng/l 22.66 23.91
Pot assium K, ny/l 3.54 3.74
Chloride, d, ny/l 0.24 0.21
Carbonate, C03, ny/l 0.49 0.57
Bi carbonate, HCO03, ny/l 3. 17 1.67
Sul fate, S04, ny/l 4.0 4.0
Nitrate, NO3, ny/l 0.01 0.71
Ot hophosphate, P04, ny/l 0. 36 0.29
Total Residue, ny/l 230 256
Non-Filtered Residue, ng/l 45 52
pH 8.4 8. 4
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Table 19. Fish population statistics for rai nbow steel head trout
on Cottonwood Creek, tributary of S.F. Cearwater River

Basi n | daho, 1983.

feeeeo... o Statlon .
Bi ol ogi cal Paraneter Units I 2
B Value ... val ue |
Age 0+ Rai nbow St eel head,
Density fish/ m2 0 0
Standing Crop kg/ ha 0 .0
Mean Wi ght gm 0 0
Mean Length (TL-FL) mm 0 0
Age |+ Rai nbow- St eel head
Density fish/ m2 0 0
St andi ng Crop kg/ ha 0 0
Mean Wi ght gm 0 0
Mean Length (TL-FL) mm 0 0
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Tabl e 20. Measured physical parameters fromtwo stations on
Cottonwood Creek, tributary of S.F. Cearwater River
Basi n, |daho, 1983.

.. Station
Physical Parareter e 2
______________________________ Value ~____Value ____
Late Sunmer
Stream Fl ow (n8/sec) 0.70 0.22
Annual Stream
Fl ow Vari ation Extreme Moder at e
Maxi mum Sunmmer
Temp. (O 21.1 16.1
I nstream Cover (Y% 12 6
Er odi ng Banks
(% of banks) 100' 83
Water Vel ocity (cmsec) 52 25
Stream Wdth (m 10. 1 4.7
Stream Depth (cm 14 22
Cobbl e Enbeddedness (% 25 25
Maj or Substrate Type Large Cobble Snall Boul der
Peri phyt on Coverage (% 90 100
Pool Riffle Ratio 0:100 30: 70
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Jim Ford Creek

Jim Ford Creek flows for 38.6 kilonmeters, the lower 5.15
kiloneters flow through the Nez Perce Reservation. The stream
-flows southwesterly and enters the nainstem Clearwater River at
RK 54.9. The streamoriginates northeast of \Wippe, |Idaho. The
wat ershed consists of many intermttent tributaries wth mninal
riparian vegetation. Major tributaries of Jim Ford Creek are
Meadow Creek, Snake Meadow Creek, Wnter Creek, and G asshopper
Creek. From Wippe, the stream drops into a very steep canyon
with very little access for approximately six niles. It then
plunges over a sheer, 19.8 mfalls, preventing any upstream
m gration. Fromthis point to the mouth, the canyon broadens and
is wused for light grazing activity. Side channels and large
substrate indicate yearly flooding. The riparian zone does not

generally shade the streamat |ow flow due to the shallow, w de

nature of the stream Heavy periphyton growh was observed in
t he | ower section of the stream which may indicate organic
pol | ution. The stream also has bacterial, turbidity, and iron

level s which were found to exceed recomended criteria (ldaho
Dept. of Health and Welfare 1980b). The city of Wippe and
Tinberline H gh School both discharge effluent into the drainage
(Kucera et al 1983). Water quality analysis indicated no
[imting factors to salnonid production (Table 21).

e
Two stations were established on Jim Ford Creek below the falls:

station #, located at SK 1.3 was surveyed during sumer 1982;
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and station #2, located at SK 17.7 was surveyed during the
summer of 1983.

Station #l

Fi sh popul ation surveys showed the presence of rainbow steel head
trout, smal | nouth bass, nort hern squawfi sh, chi sel nout h,
bridgelip sucker, scul pin and dace. Standing crop of
overyearling rainbowsteel head was 3.5 kg/ha, wth a density of
0.02 fish/ha. Subyear|ling steel head were captured in small num

bers but not included in the calculations (Table 22).

Late summer stream flow was 0.4 m3/sec, with noderate variation
in annual flow. Maxi mum water tenperature was 27.8 C, which
exceeds the lethal Timits for trout production. I nstream cover
was 8% of the area surveyed. FEroding banks were mininmal, wth
only 7.8% affected. Mean water velocity was 22.1 cnmisec, which
is slightly lower than optinum for juvenile  rainbow steel head
(Bovee 1978). Stream width was 6.9 mat low flow. Stream depth
averaged 23 cm, which is slightly lower than that nost preferred
by juvenile rai nbow steel head (Bovee 1978). Cobbl e  enbeddedness
was 40% which may limit salnonid production (Bjornn et al 1977).
The maj or substrate was |large rubble, which is anong the most pre-
ferred by juvenile steelhead (Bjornn et al 1977). The periphyton
coverage of 80% i ndi cated good prinmary production. The pool riffle
ratio of 30:70 indicated some limted pool habitat and a mMajority
of riffle area which are not condusive to juvenile steel head rear-
ing. Stream banks in this section were noderately stable and held

together by | arge cobbl e and boul der (Table 23).
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Station #2

Longnose dace, speckled dace and both are groups of rainbow
steel head were captured at station #2. Estimated standing crop
of overyearling rainbowsteel head was 21.8 kg/ha, with a density
of 0.07 fish/ng. Estimated subyearling standing crop was 9.6
kg/ha, with a density of 0.43 fish/n2 (Table 22).

Late summrer stream flow was 0.3 m3/sec, with noderate variation
in annual stream fl ow Maxi mum water tenperature recorded
during low flow was 16.1 C, which is within the lethal linmts
for salmonid production. Thirty percent of the total stream area
provi ded cover for juvenile r ai nbow- st eel head. No eroding
stream banks were observed. Mean water velocity was 25 cml sec,
within the optinmum range for juvenile steelhead trout (Bovee
1978). Streamwidth was 7.9 mat low flow.  Average stream depth
was 13 cm, which is below the optinmumrange for juvenile rainbow
stee'l head (Bovee 1978). Cobbl e enbeddedness was (% indicating no
[imtations to salnonid production by sedinentation (Bjornn et al
1977). The major substrate was a conbination of small boul der and
| arge cobble which is within the optinum size range for juvenile
steel head trout (Bovee 1978). Periphyton coverage was 100% indi -
cating good productivity. The pool riffle ratio was 5:95  which
indicated a lack of suitable pool habitat for juvenile rainbow
st eel head. Stream channel integrity was good at 1low flow,
al though at high flow the banks are unstable due to an abundance

of loose soil with little infrastructure (Table 23).
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Table 21. Water sanple analysis fromone station on JimFord C eek,

tributary of lower Cearwater R ver Basin, |daho, 1982.

ooo..oo ation L.
Consti tuent 1 ________________ 2
_____________________________ value .. _ Value
Calcium, Ca, mg/l 10. 6 8.8
Magnesi um My, mg/I 4.2 3.5
Sodi um Na, ng/l 5.2 52
Pot assi um K, mg/I1 2.2 2.2
Chloride, d, mg/l <0.01 0.04
Car bonate, (03, mg/l <0. 22 0
Bi carbonate, HC03, mg/Il 2.98 0.73
Sul fate, S04, mg/Il 2.6 1.0
Nitrate, NO3, mg/Il 0.15 0.05
Ot hophosphate, P04, mg/I1 0.16 <0 d
Total Residue, mg/l 206 152
Non-Filtered Residue, mg/l 6 <|
pH 7.5 8.1
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Table 22. Fish population statistics for rainbow steel head trout
on Jim Ford Creek, tributary of |lower Cearwater River

Basi n, |daho, 1983.

_____________ Station
Bi ol ogi cal Paraneter Units R 2
__________________________ Val ue Val ue
Age_Or_Rainbow St eel head
Density fish/ m2 0 0.43
Standing Crop kg/ ha 0 9.6
Mean Wi ght gm 0 2.23
Mean Length (TL-FL) mm 0 64- 61
Age 1+ Rai nbow- St eel head
Density fish/ m2 0.02 0. 07
Standing Crop kg/ha 3.5 21.8
Mean Wi ght gm 22 32
Mean Length (TL-FL) mm NA- 133 138- 130
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Tabl e 23. Measured physi cal

paraneters fromtwo stations on Jim

Ford Creek, tributary of |ower O earwater River Basin,

| daho, 1983.

Physi cal Paraneter

Late Sunmmer
Stream Fl ow (nB/sec)

Annual Stream
Fl ow Vari ation

Maxi mum Sunmer
Temp. (O

I nstream Cover (%

Er odi n% Banks
(% of Dbanks)

Water Vel ocity (cmsec)
Stream Wdth (m
Stream Depth (cm

Cobbl e Enbeddedness (%
Maj or Substrate Type
Periphyton Coverage (%
Pool Rffle Ratio

0.4

Moder at e

27.8
8

7.8

22.1

6.9

23

40

Large Rubbl e
80

0.3

Moder at e

16.1
30

0

25
7.9
13
0

Small Boul der



Lawyers Creek

The followng information is a description of the source of

Lawers Creek, not surveyed by Kucera et al (1983). The data
collected at this station does not affect or nodify the findings
and recommendations of Kucera and will be reported hereas an
appendur n.

The headwaters of Lawyers Creek, during sumer low flow, was a
spring located at SK 67.6. This water source is inpounded
adj acent to the spring proper and used for stock watering. Water
overflowing from this pond forms Lawers Creek. The stock pond
has been planted with resident rainbow trout which have noved out
of the pond and into the streamin the past. The stream flows
t hrough pastureland and riparian vegetation is |acking. Vit er

quality analysis indicated no limting factors to salnonid

production (Table 24).

Speckl ed dace as well as rainbow trout were captured at this
station. Estimated standing crop of overyearling rainbow trout
was 91.0 kg/ha, wth a density of 0.3 fish/ng. The estimated
standi ng crop for subyearling rainbow trout was 0.7 kg/ha, wth a

density of 0.1 fish/n2 (Table 25).

Late summer stream flow was 0.01 m3/sec, with very little annual
variation in flow. Maxi mum wat er tenperature was 15.5 C, nearly

optimal for salnonid production. Instream cover for juvenile
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rai nbow st eel head was 41% of the area surveyed. Forty percent of
the total stream banks were eroding. Average water velocity was
too low to record, whichis well below the preferred range of
rai nbow st eel head trout (Bovee 1978). Stream width during | ow
fl ow averaged 2.0 m. Mean stream depth was 14 cm, below the
optimum range for juvenile rai nbow st eel head (Bovee 1978).
Cobbl e enbeddedness was 50% indicating a siltation problem

whi ch coul d reduce salmonid production (Bjornn et al 1977). The

maj or Substrate was sand, which is below optinmum for
rai nbow st eel head juveniles (Bovee 1978) . Periphyton covered 60%
of the substrate, indicating good productivity. The pool riffle
ratio was 80: 20, indicating an abundance of juvenile steel head
cover but possi bly limting invertebrate production. In
general, the stream channel is not stable. The top soil is

about two feet deep and subject to erosion, accentuated by the

| ack of riparian vegetation (Table 26).
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Tabl e 24. Water sanple analysis fromone station on Lawers Creek,

tributary of lower Cearwater R ver Basin, |daho, 1983.

... Station
Consti t uent Headvvat ers
| Val ueI
Cal cium Ca, ny/l 14.50
Magnesi um Mg, ng/l 4.22
Sodi um Na, ng/l 5.22
Pot assi um K, ny/l "2.25
Chloride, d, ny/l 0.09
Carbonate, C03, ny/l
Bi carbonate, HC03, ny/l 1.10
Sul fate, S04, mg/Il 2.0
Nitrate, NO3, mg/l 0.02
Ot hophosphate, P04, mg/1 0.05
Total Residue, mg/l 190
Non-Filtered Residue, mg/l 1.0
pH 7.72
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Table 25. Fish population statistics for rainbow steel head trout

on Lawyers Creek, Lower C earwater River Basin, |daho,

1983.
o sain
Bi ol ogi cal Paraneter tnits 1 ____________________
________________________________________ value .
Age_Or_Rai nbow St eel head
Density fish/ m2 0.1
Standing Crop kg/ ha 0.7
Mean Wi ght gm 1.0
Mean Length (TL-FL) mm 53-52
Age |+ Reli nbow St eel head
Density fish/ m2 0.3
Standing Crop kg/ ha 91.0
Mean Wéi ght gm 27.15
Vean Length (TR omo 140-13

e
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Tabl e 26. Measured physical paraneters fromone station on Lawers

Creek, tributary of Lower Cearwater River Basin, |daho,

1983.
. osaion

Physi cal Paraneter ___________!-Ifzfigll\_/v?'ggﬁ ______________
_______________________________________________ value ..
Late Sunmmer
Stream Fl ow (nB/sec) .a
Annual Stream
Fl ow Variation Smal |
Maxi mum Summer
Temp. (O 15.5
I nstream Cover (% 42
Er odi ng Banks
(% of banks) 40
Water Velocity (cmsec) 0
Stream Wdth (m 2.0
St ream Depth (cm) 14
Cobbl e Enbeddedness (% 50
Maj or Substrate Type Sand
Peri phyton Coverage (9% 60
Pool Riffle Ratio 80: 20
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Lol o Creek System

Lolo Creek is approximately 67.1 kilometers in length. The

stream originates inthe Cearwater National Forest, southeast

of Weippe, Idaho, and flows westerly to its confluence with the
Clearwater R ver near Geer, | daho. The wat ershed includes
approxi mately 196 kil ometers of streans on and off the
Cearwater National Forest. Mjor tributaries to Lolo Creek are
Yakus, El dor ado, Mussel shel | Browns, and Yoosa Creeks. The
system isatypical, in respect to the other 'streanms in this
report. Differences include its large size, granitic watershed

i nfluence, diversity of habitat, and dom nant affects of | ogging.
In addition, Lolo Creek has an elevation |oss of 1200 meters,
originating at 1597 neters and dropping to 396 neters at the

confluence with the Cearwater River (Espinosa 1975).

Erosion from road construction has been identified as the major
contributor of sedinment to the stream system (Espinosa 1975).
Cenerally, roads follow portions of all streans at stream |evel
or on directly adjacent slopes. |In addition to the sedinentation
originating from roads, several mning claims contribute to both
sedimentation and degradation of stream channel integrity on

upper Lolo Creek.
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Lol o Creek

Lolo Creek is approximately 67.1 kilonmeters in length, 37.6
kiloneters of which are within the Cearwater National Forest.
The streamwithin the forest can be characterized by granitic
substrat e, cedar, yel | ow pi ne, grand fir, hem ock forest, a
w || ow al der riparian belt, and a nmedium gradient with
intermttent cascades. Logging on this stream has occurred since
the late 1930's (Space 1964). Both old deteriorating roads and
wel |l nmaintained roads parallel the entire stream channel. That
portion of stream flowing fromthe forest boundary to the
Clearwater River has a lower gradient and is influenced by deep
canyon terrain and senmi arid watershed. Sections of this canyon
wi den, which are occupied by small farns and provide possible
sal nonid spawni ng areas. Access to this region is difficult,
and is restrictedto a few deteriorating private roads. Wter
quality analysis did not identify any Ilimting factors to

sal noni d production (Tables 27a, 27b).

Seven stations were established on mainstem Lolo Creek: station
#1, |l ocated at SK 0. 8; station #2, located at SK 25.7 near a
bridge crossing; station #3, |located at SK 43. 4, just below the
Nati onal Forest boundary; station #4, | ocated at SK 49.8, above
the confluence of Misselshell Creek; stations #5 & #6, |ocated in
tandem at SK 57.8 prior to instream inprovenents by forest
service personnel; and station #7, | ocated at SK 62.6 bel ow t he

mout h of Yoosa Creek.
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Station #

Fish species conposi tion included rai nbow st eel head trout,
chi nook sal non, smal | nouth bass, northern squawfish, chi sel -
mout h, redside shiner, |ong nose dace, speckled dace scul pin, and

possibly Pacific lanmprey, (Entosthenus tritatus) ammocoetes. | n-

sufficient nunbers of individual fish species were collected to

generate popul ation estimates (Table 28a).

Late summer stream flow was 4.4 m3/sec, W th noderate annual

variation in streamflow The maxi num wat er tenperature during
sumer low flow was 21.7 C, approaching |ethal limits for
sal nonid production. I nstream cover for overyearling sal nonids

was 28% and bank erosion was 11.1% of the habitat neasured.
Mean water velocity was 65 cmisec, above the optinmum val ues for
rai nbow st eel head juveniles (Bovee 1978). The average stream
width during summer low flow was 11.2 m. Mean water depth was 60
cm, deeper optinumvalues for rainbow steel head juveniles (Bovee
1978). Cobbl e enbeddedness was 60% which can severely [linmit

salmonid production (Bjornn et al 1977).

The maj or substrate identified was large rubble, an optinmm size
for r ai nbow st eel head juvenil es (Bovee 1978) . Peri phyt on
cover age of the substrate was 50% indicating nmoder at e
productivity. The estimated pool riffle ratio of 35:65 indicated
a lack of pool habitat. |In general, the stability of the [|ower
Lolo Creek channel is very good due to large substrate, |arge,

wel |  established riparian vegetation, and a constricted canyon
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environnent (Table 29a).

Station #2

Fi sh species observed included juvenile rainbowsteel head trout,
mountai n whitefish, bridgelip suckers, | ongnose dace, speckl ed
dace, and scul pins. One underyearling steel head was seen and, due
to the uneveness of the substrate which made counting of small
fish difficult, a population count was not done. Overyearling
steel head density was 0.2 fish/n2 with a standing crop estimte of
3.20 kg/ha. N neteen overyearling whitefish were counted at this

station (Table 28a).

Late summer stream flow was 4.1 m3/sec, Wth npderate variation
in annual stream flow, Maxi mum water tenperature during sunmer
low flowwas 16 C, well below the |ethal limits for salnonid
producti on. Instream cover for juvenile salnonids was 26% of
avail able habitat. There were no eroding stream banks. Mean
water velocity was 65 cm/sec, slightly above the optimm val ues
identified by Bovee (1978). The average streamw dth was 11.8 m
Mean water depth was 53 cm, slightly above optinmm values (Bovee
19783. Cobble enbeddedness was 25% which approach |evels which
can limit salnonid production (Bjornn et al 1977). The maj or
substrate was large rubble, an optinmum size for juvenile rainbow
steel head (Bovee 1978). Periphyton coverage was 40% indicating
moderate productivity. The pool riffle ratio 30:70 indicated a
| ack of pool habitat and holding areas for juvenile steelhead.
CGeneral channel stability was good wth the exception of fill

associated wth bridge construction (Table 29a).
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Station #3

Rai nbow st eel head trout and mountain whitefish were collected at
this station. Subyear|ing rai nbow st eel head nunbers were negli -
gible. Standing crop of overyearling rai nbow steel head was 0.62
kg/ha, with a density' of .004 fish/n2 (Table 28a). Mountain white-

fish was the dom nant species in terms of biomass and nunbers.

Late summer stream flow was 4.3 m3/sec, Wth noderate annual
variation in flow The maximum water tenperature during |ow flow
was 21 C, approaching the lethal Iimits for salnonid production.
I nstream cover for juvenile rainbow steel head was 8% of the total
area surveyed. No bank erosion was identified in this area.

Mean water velocity was 58 cm/sec, slightly above the optinum

val ues determ ned by Bovee (1978). Average stream width was
18.7 m during |ow summer fl ow. Mean water depth was 49 cm, an
optimum val ue for juvenile rai nbow st eel head (Bovee 1978).

Cobbl e enbeddedness was 75% which can be a limting factor to
sal monid production (Bjornn et al 1977) . The major substrate
identified was sand, a size considerably smaller than optinmum for
rai nbow st eel head (Bovee 1978). Periphyton coverage was 100%
indicating excellent productivity. The estimated pool riffle
ratio was 30:70, indicating a |ack of pool habitat. Stream
channel stability was good, due to the presence of bedrock in the
st ream banks. Adj acent to the station, however, a w dening of
t he canyon enabl ed peak flow to scour a small floodplain (Table
29a) .

Station #4
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Fish species collected included rainbow steel head trout, chinook
salmon, and speckled dace. Standing crops of subyearling and
overyearling rainbowsteel head trout were 0.93 and 2.9 kgl ha,
respectively, with densities of 0.03 and 0.2 fish/n2 (Table 28b).
Standing crops of subyearling and overyearling chinook sal non

were 3.1 and 12.2 kg/ha, respectively. Densities were 0.9 and

0.5 fish/n2 for subyearling and overyearling, respectively.

Late summer stream flow was 1.3 nB/sec, wth noderate annual
variation in streamflow. Maxi mum wat er tenperature during | ow
flow was 18 C.  Instream cover for juvenile rainbow steel head was
21% of the available area. Bank erosion was 23% of stream bank
surveyed. Mean water velocity was 85 cnisec, well above optinum
val ues (Bovee 1978). Average streamwi dth during |ow summer
flow was 6.9m Mean water depth was 22 cm slightly below the
optimum values identified by Bovee (1978). Esti mat ed cobbl e
enbeddedness was 20% below I|evels which can inhibit salnonid
production (Bjornn et al 1977). The nmmjor substrate was snall
rubbl e, an optinmum size for rai nbow st eel head juveniles (Bovee

1978).  Periphyton coverage of the substrate was 100% indicating

excel lent  productivity. The pool riffle ratio was 40:60,
indicating a lack of pool habitat. Stream channel integrity was
good due to well established small and large woody riparian

vegetation and | arge woody debris (Table 29b).
Station #5

Rai nbowsteel head trout was the only species observed at this

station. Subyearling standing crop was 3.0 kg/ ha, and
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overyearling standing crop was 22.2 kg/ha. Density estimates for
subyearling and overyearling trout were 0.27 and 0.13 fish/n2,

respectively (Table 28b).

Late summer stream flow was 1.3 m3/sec, W th nopderate annual

variation in stream fl ow. The maxi mum water tenperature during
low summer streamflow was 14 ¢, below the lethal limts for
sal noni d producti on. Instream cover for juvenil e rai nbow

steel head was 23% of the available area. Bank erosion was 6% of
the banks surveyed. Mean water velocity was 46 cm/sec, an optinmum
value for juvenile rainbowsteelhead trout (Bovee 1978). The
average stream w dth during the Ilow flow period was 9.5 m Mean
water depth was 30 cm, an optinum depth for rainbow steel head
trout (Bovee 1978). Cobble enbeddedness was 15% well bel ow
t hose values identified by Bjornn et al 1977, which Iimit sal nonid
producti on. The major substrate was large rubble, an optinum
si ze for rainbow steel head trout (Bovee 1978). The estimated
peri phyton coverage of 100% indicated excellent productivity.
The pool riffle ratio was 50:50, near optinmm for salnonid
fishes. The general streamchannel integrity was good due to the
presence of large substrate, woody debris, and well established
ri parian vegetation (Table 29b).

Station #6

Subyearling rai nbow st eel head trout were observed at this
| ocation but could not be quantified due to shallow depth and
great w dth. In addition to trout, sculpins were noderately

abundant at this station (Table 28b).
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Late summer stream flow was 1.3 m3/sec, with nbderate variation
in annual stream flow.  The maxi mum sumer water tenperature was
14 c. I nstream cover was 7% of available area. Bank erosion was
not identified at this station. Man water velocity was 43 cm/sec,

whi ch was near optinmum for juvenile rai nbow steel head(Bovee 1978).

Average streamwi dth was 12.7 m. Mean water depth was 34 cm, an
optimum val ue for rainbow steel head trout (Bovee 1978). Cobbl e
enbeddedness was 25% close to a value which may limit the produc-

tion of juvenile'salnonids (Bjornn et al 1977).The major substrate
was smal |l rubble, which is among the optimum sizes for juvenile
steel head (Bovee 1978). Coverage of the substrate by periphyton
was 100% indicating excellent productivity. The pool riffle
ratio was 10:90, indicating a severe |lack of pool habitat. The
stream channel integrity was excellent due to good riparian
habitat and wel| established overstory (Table 29b).

Station #7

Simlar to station 6, subyearling rainbow steelhead trout were
observed at this location but were not quantified. In addi ti on,

overyearling rainbow steel head and rai nbow cutthroat hybrids were

observed (Table 28b).

Late summer stream flow was 1.6 m3/sec, wth a small annual
variation in that flow The maxi mum water tenperature recorded
during low flow was 14¢. |nstream cover for juvenile rai nbow
steel head was 68% of the available area. No eroding stream banks

were identified at this |ocation. Mean water velocity was 83
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cm/ sec, well above the optinmum values identified by Bovee (1978).

The average streamw dth during low flowwas 8.8 m Man water
depth was 36 cm, an optinum depth for rai nbow steel head juveniles
(Bovee 1978). Cobbl e enbeddedness was 25% a value near the
poi nt which Bjornn et al (1977)  found could [limt salnonid
production. The maj or substrate was small boul ders, an optinum
size for juvenile rai nbow st eel head (Bovee 1978). Peri phyton
cover age was 100% I ndi cati ng excel | ent producti on. The
estimated pool riffle ratio was 10:90, indicating a severe |ack
of pool habitat. The general stream channel stability was
excellent due to large substrate enbedded in stream banks, well

establ i shed woody overstory, and the presence of woody debris

(Tabl e 29Db).
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Table 27a. Water sanple analysis from seven stations on Lolo

Creek, tributary of |lower Cearwater R ver Basin,

| daho, 1983.
S P -

Consti t uent e 3 s

~ value Value Value Value
Cal cium Ca, ng/l 3.93 3.37 3.70 2.06
Magnesi um My, ng/l 1.08 0.90 0.70 0.28
Sodi um Na, ng/l 3.26 2.53 3.19 2.51
Potassium K, ng/l 0.94 0.53 0.63 <0. 50
Chloride, O, ny/l 0. 02 0. 07 0.07 0.18
Car bonate, CO3, ny/l <0. 22 0 0 0
Bi carbonate, HC03, ny/l 0. 44 0.36 0. 49 0.33
Sul fate, S04, ny/l 1 1 <| 1
Nitrate, NO3, mg/l <0.01 0.01 <0.01 <0.01
Ot hophosphate, P04, mg/1 <0.01 <0.01 0.01 0.01
Total Residue, mg/l 65 12 54 6
Non-Fi |l tered Residue, ng/l <| <| 2 1
pH 7.3 7.8 8. 1 7.4
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Table 27b. Water sanple analysis from seven stations on Lolo

Creek, tributary of lower Cearwater River Basin,

| daho, 1983.
o saue
Consti t uent 5 6 1
e value value _ Value
Cal cium Ca, ny/l 2.29 2.29 1.76
Magnesi um My, ng/l 0.34 0.34 0.29
Sodi um Na, mg/| 2.63 2.63 1.94
Pot assium K, mg/| <0. 50 0.50 <0. 50
Chloride, d, ny/l 0.11 0.11 0.18
Car bonate, C03, ny/| 0 0 0
Bi car bonate, HC03, ny/| 0.33 0.33 0.24

Sul fate, S04, ny/l 1 1
Nitrate, NO3, ng/l 0.02 0.02 0.03
Ot hophosphat e, P04, ng/1l 0.01 0.01 0.01
Total Residue, ng/l 4 4 4
Non-Filtered Residue, ng/l 1

7
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Tabl e 28a. Fish population statistics for rainbow steel head trout
on Lolo Creek, tributary of l[ower Cearwater R ver
Basin, ldaho, 1982, 1983.

... Bation
1
Bi ol ogi cal Parameter Units 1 2 3
___________________________________________ Value _Value __ Value
Age 0+ Fai nbow St eel head
Density fish/ m2 0 0
Standing Crop kgl ha 0 0
Mean Wi ght gm 0 0
Mean Length (TL-FL) mm 0 0
Age |+ Rai nbow St eel head
Density fish/ m2 0.2 . 004
Standing Gop kg/ ha 3.20 .62
Mean Wi ght gm 17.2 17.2
Mean Length (TL-FL) mm
L

| nsuf ficient nunmber of rainbow trout were collected to generate

popul ati on estinates.
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Tabl e 28b. Fish population statistics for rainbow steel head trout
on Lolo Creek, tributary of lower Cearwater River
Basin, I|daho, 1982, 1983.

Ei ol ogi cal Paraneter Units 4 5 6 7

Val ue Val ue Val ue Val ue

Age 0+ Rai nbow Steel head

------------------------- 2

Density fish/'m 0.03 0.27 EQ R
B

Standing Crop kg/ ha 0.9 3.0 -
P
Mean Wi ght gm 3.0 1.1 r r

e
Mean Length (TL-FL) mm s 2
e e
n n
_ t t

Age 1+ Ral nbow St eel head ,

Density fish/m 0.2 0.13 FBQ |F3%
Standing Crop kg/ ha 2.9 22.2 - -
Mean Wi ght gm 17.2 11.2 r r
e e
Mean Length (TL-FL) mm s s
e e

n
t 2
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Table 2%a. Measured physical parameters from seven stations on

Lolo Creek, tributary of lower Clearwater River Basin,

Idaho, 1982,

1983.

————— ——— " {———————— - —— — T - ————— T ——— T ———" ——— f—

. ey W8 e A W i s it G Sk e e i e o i T ————— T — T T o T e St T W . —— T —— ———— e —— i — " ——————

Late Summer 3
Stream Flow (m /sec)

Annual Stream
Flow Variation

Maximum Summer
Temp. ({C)

Instream Cover (%)

Eroding Banks
(% of banks)

Water Velocity (cm/sec)
Stream wWidth (m)
Stream Depth {(cm)
Cobble Embeddedness (%)
Major Substrate Type

Periphyton Coverage

Pool Riffle Ratio

e — —————— — —— g . Suin Ot T o B S S A Mt S S e S W A M B S S S A S S P s S - ————

Moderate

21.7

28

11.1

65

11.2

60

60

Large Rubble

50%

74

Moderate

16

26

65

11.8

53

25

Large Rubble

40%

4.3

Moderate

21

58
18.7
49
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Tabl e 29b. Measured Physi cal Paranmeters from seven stations on Lolo

Creek, tributary of Ilower Cearwater River Basin, [daho,

1982, 1983.

_____________ _St_a}t_i_o_n_____________
Physi cal Paraneter e 5 6 T
_______________________ Value  Value  Value Value
Late Sunmer
St ream Fl ow (m3/sec) 1.3 1.3 1.3 1.6
Annual Stream
Flow Variation Mderate Mderate Mderate Snall
Maxi mum Sunmmer
Tenp. (O 18 14 14 14
I nstream Cover (% 21 23 7 68
Erodi ng Banks
(% of banks) 23 6 0 0
Water Vel ocity (cnlsec) 85 46 43 83
StreamWdth (m 6.9 9.5 12.7 8.8
Stream Depth (cm) 22 30 34 36
Cobbl e Enbeddedness (9 20 15 25 25
Maj or Substrate Type Smal | Lar ge Smal | Smal |

Rubbl e Rubbl e Rubbl e Boul der

Peri phyt on Coverage (% 100 100 100 100
Pool Riffle Ratio 40: 60 50: 50 10: 90 10: 90
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Yakus Cr eek

Yakus Creek originates in the Cearwater National Forest just
east of the western forest boundary. The stream flows north for
8.9 kiloneters before entering Lol0 Creek. This stream has a
relatively steep gradient except for the lower 3.2 kilonmeters. A
well nmaintained road parallels the stream at stream |level and
riparian buffer zones are relatively intact. | npact to the
stream has been kept to a mninum \Wter quality analysis did
not identify any limting factors to salmonid production (Table
30).

Two stations were selected on Yakus Creek: station #, |ocated
2.4 kilometers from the nmouth, and station #2, established bel ow
the confluence of the two major tributaries at SK 4.9.

Station #l

Rai nbow trout and sculpins were collected at this |ower station.
The standing crop of subyearling rainbowsteelhead trout was 6.7
kg/ha, Wwth a density of 0.6 fish/n2. Overyearling estinates
were 31.6 kg/ha, with a density of 0.2 fish/n2 (Table 31).

Late summer stream flow was 0.33 nB/sec, wth noderate annual
stream flow variation. The nmaxinmum water tenperature was 14 c,
well below the lethal limts for salnmonids. Instream cover for
juveni | e rai nbow st eel head was 12% of avail abl e area. Erosion of
stream banks was 86% Mean water velocity was 53 cmsec,

slightly above optinmum for juvenile rainbow steel head (Bovee

76



1978). The average width during low flow was 5.97 m Man water
depth was 11 cm below the optimum values for juvenile rainbow
steel head (Bovee  1978). Cobbl e enbeddedness was O. The mgj or
substrate type was small rubble, an optinum size for juvenile
rai nbow st eel head (Bovee 1978). Coverage of the substrate by
peri phyton was 60% indicating noderate productivity. The pool
riffle ratio of 10:90 indicated a severe lack of pool habitat.
The general channel stability was fair due to bank erosion and
lack of large substrate (Table 31).

Station #

Rai nbow and cutthroat trout were collected at this station. In
addi tion, sculpins were found in noderate nunbers. No
subyearling rai nbowsteel head trout were collected. St andi ng
crop of overyearling rainbow steelhead trout was 12.0 kg/ha, wth
a density of 0.7 fish/n2 (Table 31).

Late summer stream flow was 0.24 n8/sec, with noderate annual
stream flow variation. The maxi num water tenperature during |ow
flow was 11 C, well below the lethal linits for salnonids.
Instreamcover was 27% of available area. No bank erosion was
identified. Mean water velocity was 41 cm/sec, an optinum val ue
for juvenile rainbowsteel head (Bovee 1978). The average stream
width at low flow was 3.93 m. Mean water depth was 15 cm,
shal lower than optimal for juvenile rainbow steel head (Bovee
1978). Cobbl e enbeddedness was 40% a value which could limit
sal nonid production (Bjornn et al 1977). The mmjor substrate was

smal | rubble, an optimal substrate size for steelhead juveniles

7




k]

(Bovee 1978). Periphyton coverage of the substrate was 25% indi-
cating noderate productivity. The estimted pool riffle ratio of
20:80 indicated a lack of pool habitat for overyearling fish. The
channel integrity in this reach was excellent due to well devel-
oped riparian vegetation and large substrate in the bank structure

(Table 32).
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Tabl e 30. Wat er sanpl e anal ysis from one station on Yakus
Creek, tributary of Lolo Creek, I|daho, 1983.

———— ———— " ——— T — — o Vol o vl e o Sl St bt St ke A WD Rk A B U WAL G VAR AP et MDY el TR N N M M S S S S G S S A S Y S SV

Station
Consti t uent I

Val ue
Cal cium Ca, ny/l 5.70
Magnesi um My, ng/| 1.49
Sodi um Na, ng/| 3.46
Potassium K, ny/| 0.88
Chloride, d, ngll 0.15
Car bonate, C03, mg/l 0
Bi car bonat e, HC03, mg/1 0.53
Sul fate, 504, mg/1 1
Nitrate, NO3, mg/l 0.01
Ot hophosphat e, PO4, mg/I 0.03
Total Resi due, mg/1 20
Non- Fi | tered Resi due, mg/1 1
pH 7.60

19




Table 31. Fish population statistics for rainbowsteel head trout

on Yakus Creek, tributary of Lolo Creek, |daho, 1982,

1983.
s
Bi ol ogi cal Paramnet er Units I 2

Val ue Val ue
Age 0+ Fai nbow- St eel head
Density fish/ m2 0.6 0
Standing Crop kg/ ha 6.7 0
Mean Wi ght gm 1.1 .0
Mean Length (TL-FL) mm 53-51 0
Age |+ Ral nbow. St eel head
Density fish/ m2 0.2 0.7
Standing Crop kg/ ha 31.6 12.0
Mean Wi ght gm 17.2 17.2
Mean Length (TL-FL) mm 118-111 135-128
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Tabl e 32. Measured physical

Creek, tributary of Lolo Creek, Idaho,

paraneters from two stations on Yakus

Physi cal Paraneter

Late Sunmer
St ream Fl ow (nB/sec)

Annual Stream
Fl ow Variation

Maxi mum Summer
Tenp.

I nstream Cover (%

Er odi ng Banks
(% of Dbanks)

Water Vel ocity (cmsec)
Stream Wdth (n
Stream Depth (cm
Cobbl e Enmbeddedness (%
Mpj or Substrate Type
Peri phyt on Coverage (%
Pool Rffle Ratio

0.33

Moder at e

14
12

86

53

5.97

11

0

Smal | Rubbl e
60%

10: 90

0.24

Moder at e

11
27

41

3.93

15

40

Smal | Rubbl e
25%

20: 80




Mussel shel | Creek

Mussel shell  Creek is approxinmately 23.6 kilometers |ong. The
stream flows in the southwesterly direction to its confluence
with Lolo Creek at SK 42.6. The nmjor tributary to [|ower
Missel shell Creek is Browns Creek. The stream originates in the
Clearwater National Forest east of \eippe, |daho. Loggi ng
activity, past and present, is found throughout the upper
tributary systenm. The stream fl ows through Misselshell Meadows,
adj acent to a USFS work canp. At this point a large pond and
spawning channel are present but in degraded condition. From
this point downstream to the confluence of Browns Creek, the
riparian habitat has been degraded by grazing activities. From
the confluence of Browns Ceek to Lolo Creek the stream flows
through a canyon environment with very little access. The
Missel shel | drainage is subject to intensive sedimentation and has
deposits of large sand the entire length of the stream \ter
quality analysis did not identify any limting factors to

sal moni d production (Table 33).

(ne station was |located adjacent to the Misselshell work station,
representing the majority of the | ower system at SK 9. 7.

Station #l

Several brook trout and dace were captured at this station and no

rai nbowsteel head trout were seen (Table 34).

Late sumrer stream fl ow was 0.22 nB/sec, with npderate annual
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stream flow variation. The naximum water tenperature was 19.4 C
approaching the lethal limts for salnmonid production. Instream
cover for juvenile rainbowsteelhead was 10% of the available
area. Bank erosion was 55% of the banks surveyed. Mean wat er
velocity was 8.5 cmsec slightly below optinum values for
juvenile  rainbowsteelhead trout (Bovee 1978). The average
stream width was 5.58 m Mean water depth was 47 cm an optinum
depth for juvenile rainbowsteelhead trout (Bovee 1978). Cobble
enbeddedness was 40% which can |imt salmonid production (Bjornn
et al 1977). The nmajor substrate was deep' sand, which is a
sub-optinum substrate size for these fish (Bovee 1978). Coverage
of the substrate by periphyton was 608, | ndi cating good
productivity. A pool riffle ratio of 80:20 indicated plentiful
pool habitat (Table 35).
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Table 33. Water sanple analysis from one station on Missel shell

Creek, tributary of Lolo Creek, I|daho, 1983.

Station
Constituent L
Val ue
Cal cium Ca, g/l 7.48
Magnesi um My, ng/| 1.93
Sodi um Na, ny/l 3.36
Pot assi um K ny/l O . 7 8
Chloride, C, ny/l 0.20
Car bonate, CG3, ny/l 0
Bi carbonat e, HCO03, nu/l 0.65
Sul fate, S04, my/l 2
Nitrate, NO3, ng/1 <0.0l
Ot hophosphate, P04, ng/l 0.02
Total Residue, ng/l 38
Non-Fi |l tered Resi due, ny/l !
pH 7.65
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Table 34. Fish population statistics for rainbow steel head trout

on Missel shell Creek, tributary of Lolo Creek, |daho,

1982, 1983.
______________ station ...
Bi ol ogi cal Paraneter Units L
Val ue
Age _0+_Fai nbow: St eel head
Density fish/ m2 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age |+ FRai nbow St eel head 8
Density fish/ m2 E)
Standing G op kg/ ha ]c:
Mean Wi ght gm 'rr
Mean Length (TL-FL) mm 8
t
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Table 35. Measured Physical Paraneters from one station on
Missel shel | Creek, tributary of Lolo Creek, | daho

1983.

Physi cal Parameter 1
e YA
Late Summer 3
Stream Fl ow (m /sec) 0.22
é?guwal VarSE ;??r(;]n Moder at e
Yompr g 19.4
I nstreamCover (% 10
Eg/od| ng Banks

o of Danks) 55
Vater Velocity (cmsec) 8.5
Stream Wdth (m 5.58
Stream Depth (cm 47
Cobbl e Enmbeddedness (9 40
Maj or Substrate Type Sand
Peri phyt on Coverage (% 60
Pool Rffle Ratio 80: 20
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Browns Creek

Browns Creek originates east of Wippe, I|daho and flows 13.8
kilonmeters in a southerly direction and enters Misselshell Creek
at SK 4.8. This drainage has been extensively and intensively
|l ogged and roaded (Espi nosa 1975). Road construction and skid
trail operation in internmttent stream channels and little or no
buffer strips along streans have al so been observed (Espinosa
1975). In addition, range and farmng practices on the eastern
portion of the \Wippe prairie, including' riparian  zone
destruction and overstory cutting, have contributed to the
sediment load into this creek. The entire mainstem creek, toits
confluence with Misselshell Creek, has a degraded riparian zone.
"The Browns Oreek watershed appears to be the most significant,
chronic source of sediment that inpacts |ower Lolo below the
Missel shel | confluence" (Espinosa 1975). Water qual ity analysis
did not identify any Liniting factors to salnonidproduction
(Tabl e 36).

Due to the intermttent nature of the tributaries and general

condition of this stream only one station was established,

approximately 1.9  kiloneters above the confluence wth
Mussel shel | Cr eek. Redside shiners were the nost abundant

speci es captured.

Station #1

Scul pi ns and speckl ed dace, brook trout and 2 subyearling rai nbow

cutthroat hybrids were present. The field size of the generator
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and the lack of visibility for snorkling precluded a quantitative

evaluation of fish populations (Table 37).

Low sumer stream flow was 0.33 n8/sec, With noderate variation
in annual streamflow.  The maxi mum water tenperature during |ow
flow was 16 C  which is below the lethal limts for salnonid
production. Instream cover for salnonids was 7% of the total area
available. Stream bank erosion was 53% Mean water velocity was
21 cm'sec, an optinum value for juvenile rainbowsteel head (Bovee
1978) . The average width of Browns Creek during low flow was 5.2 m
The nmean water depth was 28 cm slightly bel ow optinumfor juvenile
rai nbow st eel head (Bovee 1978). Cobbl e enbeddedness was 100%
whi ch can limt sal noni d production (Bjornn et al
1977). The nmajor substrate type was sand, silt and clay. The cov-
erage of the substrate by periphyton was 20% indicating poor pro-
ductivity due to constant silt deposition. The pool riffle ratio
was 80: 20, indicating plentiful pool habitat. The channel integrity
was poor due to excessive bank erosion and lack of bank structure
(Table 38).
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Table 36. \Water sanple analysis from one station on Browns
Creek, tributary of Lol0 Creek, I|daho, 1983.

Cal cium Ca, ny/l

Magnesi um My, ng/|

Sodi um Na, ny/l

Pot assi um K ng/l
Chloride, d, ng/l

Car bonate, C03, ny/|

Bi car bonate, HCO03, ny/l
Sul fate, S04, ng/1
Nitrate, NO3, ng/l

Ot hophosphat e, P04, ng/l
Total Residue, ny/l

Non- Fi | t ered Resi due, ny/l

pH

7.65
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Table 37. Fish population statistics for rainbowsteelhead trout

on Brown's Creek, tributary to Lolo COeek, Idaho,

1983.

S saio
Bi ol ogi cal Paraneter tnits | P
_______________________________________ value
Age 0+ Rai nbow- St eel head ,

Density fish/'m 0

Standing Crop kg/ ha 0

Mean Wi ght gm 0

Mean Length (TL-FL) mm 0

Age 1+ FRalnbow Steel head , B

Density fish/m 0

Standing Crop kg/ ha i

Mean Wi ght gm rT

Mean Length (TL-FL) mm 0

Condition Factor (XK) ?

90



Table 38. Measured physical parameters from one station on Browns
Creek, tributary of Lolo Creek, |daho, 1983.

____________ Station . __.

Physical Paraneter L
i e L
Lat e Surmmer 3
Stream Fl oW (m /sec) 0.33
éncr)lwual\/ar?gﬁagn Moder at e
Maximum Summer
Termp. (0 16
I nstream Cover (% 7
Eg/od| ng Banks

o of Dbanks) 53
Vater Velocity (cmsec) 21
Stream Wdth m) 5.2
Stream Depth (cm) 28
Cobbl e Enbeddedness (% 100
Maj or Substrate Type Sand, Silt, Cay
Peri phyton Coverage (% 20
Pool Rffle Ratio 80:20
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El dorado O eek

El dorado Creek is approxinmately 26.5 kilometers in length. The
stream flows in a northwesterly direction and enters Lolo Creek
at SK 41.8. Several major barriers to upstream novenent were
identified in the lower 3.2 Kkiloneters of stream These included
a series of cascades with bedrock substrate, a sheer falls of
approximately 3.1 nmeters, and a junble of large boulders above
the falls of natural origin with the addition of some |arge
boul ders from adjacent road construction. The nmiddle reach
of Eldorado Creek has noderately steep gradient characterized by
good riparian habitat and tall overstory. The upper reaches of
the stream have less gradient and less velocity. Meadowl and with
abundant top soil is conmon in this area. The stream has
abundant pool habitat and plentiful woody debris, although the
riparian habitat is not always present. Water quality analysis
did not identify any chem cal limtations to  salnonid
production (Table 39).

Three stations were established on Eldorado Creek: station #,
located at SK 3.7; station #2, located at SK 7.6: and station #3,
| ocated at SK 11.3, adjacent to Salmon Trout Canp.

Station #1

Cutthroat trout was the oply species of fish found at this
| ocation (Table 40). Few individuals were seen at this location

and visibility precluded an accurate population estinate.
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Late summer stream flow was 0.93 m3/sec, Wth noderate annual
stream flow variation. The maxi mum summer water tenperature was
16 C, well below the lethal [imts for salmonids. Instreamcover
was 6% of the total area available and no bank erosion was
observed. Mean water velocity was 34 cnfsec, which s optinum
for juvenile rainbowsteel head (Bovee 1978). The average stream
width during low flow was 11.84 m. The water depth was 23 cm,
bel ow t hat identified as optinum for juvenile rainbow steelhead
(Bovee 1978). Cobbl e enbeddedness was 0. The mjor substrate

was small rubble, an optinum size for juvenile steelhead (Bovee
1978) . Peri phyt on coverage was 100% I ndi cating qood
productivity. The pool riffle ratio was 80:20, indicating an

abundance of pool habitat (Table 41).
Station, #2
Cutthroat trout was the only species of fish found at this

| ocation but population estimates were not nade (Table 40).

Late summer stream flow was 0.93 nB/sec, with noderate annual
stream flow variation. The maxi num sunmer water tenperature was
15 ¢, well below the lethal Ilimts for salnmonid production.
Instream cover for juvenile rai nbow steel head was 12% of the
avail able area and no bank erosion was identified. Mean wat er
velocity was 30 cnisec, an optimm value for juvenile rainbow
steel head (Bovee 1978). The average stream width during low flow
was 8.02 m Mean water depth was 40 cm, an optinmm value for
juvenile rai nbow steel head  trout (Bovee  1978). Cobbl e

enbeddedness was 50% which could possibly limt salnonid
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production at this |ocation. The major substrate was large
rubble, an optinum size for these fish (Bovee 1978). Periphyton
coverage of the substrate was 70% indicating good productivity.
The pool riffle ratio was 60:40, an optimal ratio for salnonid
streans (Table 41).

Station #3

Cutthroat trout was the only species of fish found at this
location. Densities of subyearling and overyearling cutthroat
trout were 0.23/nm2 and 0.39/n2, respectively (Table 40).

Late summer stream flow was 0.41 nB/sec, with practically no
annual streamflow variation. The maxinum water tenperature was
16 C, well below the lethal [limts for salmonid production.
Instream cover for juvenile rainbow steel head was 31% of the
available area and all banks showed signs of erosion. Mean water
velocity was 10 cmsec, slightly below the optinumvalue for
juvenile rainbow steel head (Bovee 1978). The average stream
width during low flow was 10.02 m Mean water depth was 43 cm an
optimum value for juvenile rainbowsteel head (Bovee 1978). Cobble
enbeddedness was 100% which can |imt salnonid production (Bjornn
et al 1977). The major substrate was sand, a sub-optinum substrate
size for these fish (Bovee 1978). Periphyton coverage was 0% and
the pool riffle ratio was 100:0, indicating plentiful pool habitat
but a lack of riffle area (Table 41).

.
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Table 39. Water sanple analysis from three stations on El dorado
Creek, tributary of Lolo Creek, |daho, 1983.

______________ S _t_a_t_i_o_n_____________
Const it uent o 2 3
e value . val ue
Calcium Ca, ng/l 3.11 2.75 2.10
Magnesi um My, ng/l 0. 46 0.29 <0. 25
Sodium Na, ng/1 3.11 3.82 3.10
Pot assium K mg/1l <0.5 0.52 0.50
Chloride, d, ng/l 0.16 0.18 0.14
Car bonate, C03, ny/| NI L NI L NI L
Bi car bonate, HC03, ny/l 0.41 0.33 0.28
Sulfate, SO4, ng/l 1 | 1
Nitrate, NO3, mg/I >0.0l1 >0 d 0.01
Ot hophosphate, P04, ng/1l 0.01 0.01 0.01
Total Residue, mgs1 20 16 6
Non-Fi | t ered Resi due, mgrs1i 1 2 >1
pH 7.54 7.45 7.28
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Table 40. Fish population statistics for cutthroat trout

on Eldorado Creek, tributary of Lolo Creek, Idaho,

1982, 1983.
S saio
Bi ol ogi cal Parameter Units o 2 3
SRR Valve | Value  Value
Age 0+ Fal nbow St eel head ,
Density fish/'m * 0.23
Standing Crop kg/ ha
Mean Wi ght gm
Mean Length (TL-FL) mm
Age_ 1+ Pal nbow St eel head
Density fish/ m2 0.30
Standing Crop kg/ ha
Mean Wi ght gm
Mean Length (TL-FL) mm

*

| nformation not collected by visual observation techniques.
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Tabl e 41.

Physi cal Paranet er

Late Sunmer
St ream Fl ow (nB/sec)

Annual Stream
Fl ow Variation

Maxi mum Sunmer
Termp. (0

I nstream Cover (%

Er odi ng Banks
(% of banks)

Water Vel ocity (cnsec)
Stream Wdth (n
Stream Depth (cm

Cobbl e Enbeddedness (9
Maj or Substrate Type
Peri phyton Coverage (%

Pool Rffle Ratio

Measured physi cal
El dorado Creek,

97

paraneters from three stations on

tributary of Lolo Creek, |daho, 1983.
Station
_____ S SRR
Val ue Val ue Val ue
0.93 0.93 0.41
Moder at e Moder at e Slight
16 15 16
6 12 31
0 0 100
34 30 10
11. 84 8.02 10. 02
23 40 43
0 50 100
Smal | Rubble Large Rubble Sand
100 70 0
80: 20 60: 40 | 00: 0



Yoosa Creek

Yoosa Creek is approximately 10.6 kilonmeters in length. The
streamflows in a northwesterly direction and enters Lolo Creek
at SK 56.6. Degredation within this watershed is less than other
Lol o Creek subdrainages surveyed. Yoosa Creek flows for nost of
its length through forested terrain. The overall gradient of the
stream is noderate 3.6% (Espinosa 1975). Cenerally the stream has
good habitat for salnmonid rearing with abundant pool habit at and
good riparian cover.The primary concern would be forest road (103)
which parallels the stream and could potentially provide a source
of erosion and sediment input into the stream \Water quality
analysis did 'not identify any chemcal limtations to salnonid
production (Table 42).

(ne station was located on Yoosa Creek at SK 3.3 to represent the
| ower reaches. The densities of subyearling and overyearling
rai nbow steel head were 0.03 fish/n2 (Table 43). Standing crop
estimates were not calculated since weights were not recorded.

One cutthroat trout overyearling was observed.

Late summer stream flow was 0.7 nB/sec, wth noderate annual
stream flow variation. The maxi mum water tenperature was 8.9 c,
wel |l below the lethal limts to salnonid production. Cover for
rai nbow st eel head juveniles was 53% of the total area surveyed.
No erodi ng banks were observed. Mean water velocity' was 32

cmsec, an optinum value for rainbow steel head juveniles (Bovee
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1978). Average stream W dth during low flow was 7.6 m. Mean
wat er depth was 28 cm, slightly bel ow opti numval ues for rainbow
steel head juveniles (Bovee 1978). Cobbl e enbeddedness was 60%
which can limt salnonidproduction (Bjornn et al 1977). The
maj or substrate type was small boulder, an optinum size for
rai nbow st eel head juveniles (Bovee 1978). Periphyton coverage
was 80% indicating good productivity. The pool riffle ratio was

50:50, indicating a good balance of pool and riffle habitat

(Table 44).
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Table 42. \Water sanple analysis from one station on Yoosa
Creek, tributary of Lolo Creek, |daho, 1983.

___________ Station ...
Const it uent T
____________________________________ value ...
Cal cium Ca, ny/| 2.49
Magnesi um My, ng/| 0.45
Sodi um Na, ny/l 2.69
Potassium K, nyg/l <0.50
Chloride, d, ng/l 0.16
Car bonate, C03, ny/| 0
Bi carbonate, HCO03, ny/l 0.20
Sulfate, S04, mgs1 1
Nitrate, N3, ng/l 0.08
Ot hophosphat e, P04, ny/l 0.01
Tot al Resi due, ny/l b
Non-Filtered Residue, ng/l <1
PH .. LA .
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Table 43. Fish population statistics for rainbowsteel head trout

on Yoosa Creek, tributary of Lolo Creek, Idaho,

1982, 1983.

Density fish/m
Standing Crop kg/ ha

Mean Wi ght cm

Mean Length (TL-FL) mm

Age |+ Fai nbow St eel head

Density fish/ m2
Standing Crop kg/ ha

Mean Wi ght gm

Vean Length (TL-FL) _____mmo_______
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Tabl e 44. Measured physical paranmeters from one station on Yoosa
Creek, tributary of Lolo Creek, |daho, 1983.

e Station
Physi cal Parameter I
______________________________________________ value ...
Late Summer
St ream Fl ow (n8/sec) 0.7
é?g\L/JvaIVarSE [’ﬂe?g]n Moder at e
Maxi mum Sumer
Termp. (Q 8.9
I nstream Cover (% 53
Eg/od| ng Banks
o of Danks) 0
Water Vel ocity (cnisec) 32
StreamWdth (m 7.6
Stream Depth (cm 28
Cobbl e Enbeddedness (9 60
Maj or Substrate Type Smal | Boul der
Periphyton Coverage (% 80%

Pool Rffle Ratio

50: 50




Maggi e Creek

Maggie Creek flows for approximtely 23.5 kilometers, of which
5.5 kilometers flow through the Nez Perce Reservation, and flows
sout hwesterly to its, confluence wth the Mddle, Fork O earwater
River. Mggie Creek originates in ldaho State forest |and and
flows for its entire length through steep canyon terrain. The
riparian zone is good throughout the system with the exception of
the |owest 3.2 kiloneters. Water quality analysis indicates no

limtation to salnonid production (Table 45).

Two stations were established on this stream station #,
| ocated at SK 1.3 during 1982 to represent the |ower reaches,
and station #2 located at SK 1.63 during the summer 1983 to
represent the upper reaches.

Station #l

Rai nbow st eel head trout, northern squawfish, bridgelip sucker,
redside shiner, dace, and sculpin were collected. Esti mat ed
standing crop for overyearling rainbowsteelhead was 15.9 kg/ha,
with a density O 0.07 fish/n2. Subyearling steel head were not
captured in sufficient nunbers to calculate estimates of abundance
(Tabl e 46).

Late sumer flow was 0.05 nmB/sec, with an extrene variation in
annual stream flow.  The naxi num water tenperature recorded was
24.4 C, which can limt the production of juvenile salnonids.

I nstream cover was 3% of the total area surveyed. Twel ve
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percent of the stream banks showed signs of erosion. Man water
velocity was 13 cm'sec, which is at the |ower range of water ve-
locities nmost preferred by juvenile rainbow steel head(Bovee 1978).
The stream width averaged 3.25 mat |ow flow. Mean wat er depth
was 10 cm which is below the preferred depth of juvenile rainbow
steel head (Bovee 1978). Cobble enbeddedness was 40% which may re-
duce salnonid production (Bjornn et al 1977). The major substrate
was snall rubble, which is near optinum size for juvenile rainbow
steel head (Bovee 1978). Periphyton covered 70% of the substrate,
i ndicating good productivity. A pool riffle ratio of 10:90 indi-
cated a lack of holding area for juvenile rainbow steel head. The
general stability of the stream banks was noderate (Table 47).
Station #2

Rai nbow steel head and dace were the only species captured.
Estimated overyearling rainbowsteelhead standing crop was 17.1
kg/ha, with a density of 0.09 fish/n2. The subyearling rainbow
steel head standing crop estimate was 3.3 kg/ha, with a density
of 0.25 fish/n2 (Table 46).

LOW sumer flow was O0.11 nB/sec, wth noderate variation in
annual stream flow. The maxinmum water tenperature recorded was
16.7 C, within the tolerance of salnonids. Thirteen percent
of the area surveyed provided cover for juvenile rainbow
st eel head. Forty nine percent of stream banks surveyed showed
signs of erosion. Meanwater velocity was 25 cnsec, which is
within the optinum range preferred by juvenile rainbow steel head

(Bovee 1978). The stream width averaged 4.28 m at low flow Mean
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water depth was 10 cm, which is less than the preferred depth of
juvenile steelhead (Bovee 1978). Cobble enbeddedness was 25%
whi ch shoul d not 1init salmonid production (Bjornn et al 1978). The
mjor substrate was small rubble, near optinum size for juvenile
steel head (Bovee 1978)'. Periphyton coverge of the substrate was
100% indicating good primary productivity. The pool riffle ratio
of 20:80 identified a lack of holding area for overyearling salm-
onids. In general, the stability of this stream was good except

that the riparian zone has no influence on the channel at |ow flow
(Table 47).
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Table 45. Water sanple analysis fromtwo stations on Maggie Creek,
tributary of MF. Cearwater River Basin, |daho, 1982,

1983.
'''''''''''''''''''''''''''' station
Constituent . ,
e vaue value
Calcium Ca, ng/1l 7.5 7.9
Magnesi um My, ng/l 3.0 2.6
Sodi um Na, mg/1 4.9 4.1
Potassium K ng/l 2.8 2.3
Chloride, d, ny/l <0.d 0.07
Carbonate, 03, my/1 <0. 22 0.24
Bi carbonate, HCO03, ng/l 0.88 2.65
Sulfate, SO4 g/l 1.0 1.0
Nitrate, NO3, ng/l <0.d 0.01
Ot hophosphat e, P04, ny/l 0.02 0.03
Tot al Resi due, ny/l 95 114
Non- Fi | t ered Resi due, ng/l <1 7
pH 7.6 7.6
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Table 46. Fish population statistics for rainbow steel head trout
on Maggie Creek, tributary of MF. Cearwater R ver
Basin, |daho, 1982, 1983.

_____________ S fgt_i_o_n_ L
Bi ol ogi cal Paraneter Units 1 2
il value value
Age 0+ Rai nbow St eel head
Density Fi sh/ n2 0.25
Standing Crop kg/ ha 3.3
Mean Wi ght gm 1.3
Mean Length (TL-FL) mm 55-43
Age |+ Rainbow Steel head
Density Fi shi n2 0.07 0. 09
Standing Crop kgl ha 15.9 17.1
Mean \\éi ght gm 22.0 18.9
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Tabl e 47. Measured physical paraneters from two stations on Maggie

Creek, tributary of MF. Oearwater River Basin, [daho,
1982, 1983.

o sation
Physi cal Paranet er 1 2
_______________________ value .. Value .
Late Summer
St ream Fl ow (m3/sec) 0.05 0.11
Annual Stream
Flow Variation Extreme Moder at e
Maxi mum Sumrer
Tenmp. (0 24. 4 16. 7
I nstream Cover (% 3 13
Eg/od| ng Banks

o of banks) 12 49
Vater Velocity (cmsec) 13 25
Stream Wdth (m) 3.25 4,28
Stream Depth (cm 10 10
Cobbl e Enmbeddedness (% 40 25
Maj or Substrate Type Smal | Rubbl e small Rubbl e
Periphyton Coverage 70% 100%
Pool Rffle Ratio 10: 90 20: 80
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M ssion Creek

Al though the vast nmajority of Mssion Greek was surveyed in 1982
(Kucera et al 1983), the uppernost reach of this stream was
surveyed during the summer of 1983. The upper reaches are
heavily  grazed by cattle and subject to degradation by road
construction and heavy equi pment use. The stream flows through
intermttent forest and neadow habitats. The sanpling station
was |ocated 3.2 km north of Forest, Idaho at SK 31.9. The
following survey results are an appendumto the 1983 report.
Water analysis did not indicate any limtations to salnonid pro-
duction (Table 48).

Headwat ers Station (#5)

Rai nbow- st eel head trout and speckl ed dace were captured during
the summer of 1983. Estimated standing crop of overyearling
rai nbowsteel head was 15.53 kg/ha, with a density of 0.03
fish/m2. No subyearling salnmonids were captured (Table 49).

Late summer stream flow was 0.03 nB/sec, wth noderate annual
variation in flow The maximum water tenperature recorded was
21.1 c, which is close to the wupper lethal limt for salnonids.
Two percent of the area surveyed provided cover for overyearling
rai nbow st eel head and 41% and of the stream banks
showed signs of erosion. Mean water velocity was 17 cm sec,
which is near optinumfor this species (Bovee 1978). The average
streamw dth was 1.5 mduring low flow  Man stream water depth

was 12 c¢cm below the optinmm value described by Bovee (1978).
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Cobbl e enbeddedness was 25% which shoul d not inpair salnmnid pro-
duction (Bjornn et al 1977). The nmjor substrate was small rubble
near the optimum size for juvenile rainbowsteel head (Bovee 1978).
Peri phyton coverage was 80% indicating good productivity. The
pool riffle ratio was 20:80, indicating a lack of pool or holding
area for overyearling rainbowsteelhead. Bank and stream stability

was poor due to the lack of riparian vegetation and  surrounding
soil substrate (Table 50).
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Tabl e 48. \Water sanple analysis from one station on Mssion O eek,

Tributary of Lapwai Creek, Idaho, 1983.

_________ Station ..
Constituent S
B
Cal cium Ca, g/l 7.27
Magnesi um My, ng/l 2.44
Sodi um Na, ny/l 3.87
Potassium K, my/1 2.26
Chl ori de, CI,3rrg/I 0.05
Carbonate, CO, grgll 0.08
Bi carbonate, HCO, ny/l 0.53
Sul fate, SO4, ny/ | 3
Nitrate, NO3, ny/ | 0.01
Ot hophosphat e, PO4, my/ | 0.02
Tot al Resi due, ny/l 192
Non- Fi | t ered Resi due, ny/l 1
pH 8. 07
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Table 49. Fish population statistics for rainbowsteel head trout

on Mssion Creek, Tributary of Lapwai Creek, |daho,

1983.
S saio
Bi ol ogi cal Parameter Lhits 5
e
Age 0+ Pal nbow Steel head
Density fish/ m2 0
St andi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age_1+_Fai nbow St eel head
Density fish/ m2 0.03
Standing Crop kg/ ha 15.53
Mean Wi ght gm 15. 25
Mean Length (TL-FL) mm 176- 168
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Tabl e 50.

Creek, tributary of Lapwai Creek, Idaho, 1983.
HQ Attribute I
_______________________________________ Value .
Lat e Sunmer
Stream Fl ow (%  (m3/sec) 0.03
Annual Stream
Fl ow Variation Moder at e
Maxi mum Sunrrer
Termp. (Q 21. 1
Cover (% area) 2
E&od|ng Banks
o of banks) 41
Water Vel ocity (cm/sec) 17
Stream Wdth (m) 1.5
Stream Depth (cm 12
Cobbl e Embeddedness (% 25
Major Substrate Type small Rubbl e
Periphyton Coverage 80
Pool Rffle Ratio 20:80

Measured physica

paraneters from one station on Mssion
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Pi ne Creek

Pine Creek flows for approximately 22.5 kilonmeters of which 4.0
kiloneters flow within the Nez Perce Reservation boundary. At |ow
sunmer flow the streamis reduced to about 11.3 kilometers in
length. The stream arises in farmand adjacent to Leland, Idaho,
flows intermttently for about 6.4 kiloneters, and then drops into
a noderately steep sided canyon, neeting the mainstem C earwater
River at RK 28.8. The lower two mles of this canyon provide

grazing and agricultural activities. The riparian vegetation

appears to be in good shape, with the exception of the upper

agricultural reaches and near the nouth. Water quality analysis
showed no indication of factors Ilimting salmonid production
(Table 51).

Two stations were established on Pine Creek to represent the two
main habitats present: station #, |ocated at sk 1.6;and station
#2, located at Sk 6.4. Beyond this point upstream novenent of
adult fish would be inpaired by channel size and a series of
smal | falls.

Station #l

Speckl ed dace and rainbow steelhead trout were the only species
capt ur ed. Estimated standing crop for overyearlingrainbow
steel head was 17.3 kg/ha, wth a density of 0.10 fish/n2. The
estimated standing crop of subyearling steelhead was 0.9 kg/ha,
with a density of 0.03 fish/n2 (Table 52).
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Late sunmmer streamflow was 0.05 m3/sec, Wth noderate annual
stream fl ow vari ation. The maxi mum water tenperature recorded
during low flow was 16 C, which is wthin the tolerance of
of rai nbow st eel head  trout. Ni ne percent of the area
surveyed provi ded cover for overyearling rainbowsteelhead and
94% of the stream banks showed erosion problens. The nean water
velocity was 11 cm/sec, |ower than that most preferred velocities
by rai nbow steel head (Bovee 1978). The nean stream wi dth was
3.34 mduring lowflow  The average stream depth was 13 cm, less
than that nost preferred depth of juvenile rainbow trout (Bovee
1978). Cobbl e enbeddedness was 25% which is probably not
limting to salnonid production (Bjornn et al 1977). The major
substrate identified was large rubble, the nost preferred by
juvenile rainbow trout (Bovee 1978). Peri phyton coverage was
80% i ndicating good productivity. The pool riffle ratio of
20:80 indicated a | ack of holding area for overyearling steel head
trout. The general stability of this section of stream was fair
(Tabl e 53).

Station #2

Speckl ed dace, sculpin, and rainbowsteelhead trout were the only
species captured. The estinmated standing crop of overyearling
rai nbowsteel head was 37.8 kg/ha, wth a density of 0.25 fish/n2.
Standing crop of subyearling rainbowsteelhead was 18.4 kg/ha,

with a density of 0.98 fish/n2 (Table 52).

Late summer stream flow was 0.04 m3/sec, W th noderate annual

variation in flow The maximum water tenperature recorded during
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low flow was 16 C, within the tolerances of rainbow steel head
trout. Twenty  two percent of the area surveyed
provided cover for overyearling steelhead trout. Erosion was
identified on e6% of the stream banks. Mean water velocity was 9
cmsec, below the optinmum velocities identified by Bovee (1978)

for this species. The nean stream wdth was 2.61 mat |ow flow.
Mean stream depth was 16 cm bel ow the optinmmfor rainbow
steel head juveniles (Bovee 1978). Cobbl e enbeddedness was 50% a
point at which Bjornn et al (1977) indicated salmnid production
could be inhibited. Myjor substrate identified was |arge rubble,
which is optinum for juvenile rainbow steel head (Bovee 1978).
Periphyton coverage was 80% indicating good productivity. The
pool riffle ratio was 50:50, providing both cover and food
production for juvenile rainbowsteelhead. The stability of the
banks and the general stability of the stream was good due to
the large substrate (boulders, ect.) reinforcing the banks and

stream channel (Table 53).
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Table 51. Water sanple analysis from two stations on Pine O eek,

tributary to lower Clearwater R ver Basin, |daho, 1983.

Station
Constituent L 2.
______________________________ value ~______Valwe .
Cal cium Ca, mg/l 28_59 32.64
Magnesi um My, mg/1 9.72 10.74
Sodi um Na, mg”/1 11. 80 12. 57
Pot assi um K, mg/1 5.05 4,09
Chloride, C, mg/l 0.08 0. 06
Car bonate, C03, mgrs1 0.16 0.33
Bi carbonate, HCO3, mgs/1 2.04 2.24
Sul fate, SO, mgs1i 1 1
Nitrate, NO3, mgs/1 0.13 0.51
Ot hophosphate, PO4, mg/i 0.17 0.18
Total Resi due, mgrs1 218 266
Non- Fi | tered Resi due, mg/1 <1 <l
Ph 7.93 8. 27
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Table 52.  Fish population statistics for rainbow steel head trout
on Pine Creek, tributary of lower Cearwater River
Basin, |daho, 1983.

eeo... Station
Bi ol ogi cal Paraneter Units 1 2
i Value . Value
Age 0+ Rai nbow Steel head
Density fishim 0.03 0.98
Standing Crop kg/ ha 0.9 18. 4
Mean Wi ght cm 3.0 1.8
Mean Length (TL-FL) mm 66-61 64- 62
Age |+ Rainbow Steel head
Density fishim 0. 10 0.25
Standing Crop kg/ ha 17.3 37.8
Mean Wi ght gm 17.1 15.2
Mean Length (TL-FL) mm 121-114 119- 104
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Tabl e 53. Measured physical paraneters from two stations on Pine

Creek, tributary of lower (earwater River Basin, |daho,

1983.
T T S
Physi cal Paranet er 1 2
e Valve . value
ésieimsulr:nlm%rw (m3/sec.) 0.05 0. 04
Annual Stream
Flow Variation Moder at e Moder at e
%)é{).rrum Sunrer 16 16
I nstream Cover (% 9 22
Er odi ng Banks

(% of %anks 94 66
Vater Velocity (cm/sec.) 11 9
Stream Wdth (m 3.34 2.61
Stream Depth (cm 13 16
Cobbl e Enmbeddedness (% 25 50
Maj or Substrate Type Large Rubble Large Rubble
Peri phyton Coverage (% 80 80
Pool Rffle Ratio 80: 20 50: 50
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Rabbit Creek

Rabbit Creek is an intermttent stream that flows into the South
Fork Cearwater River at RK 11.3. The stream flows in a westerly
direction through farm and and occasional steep canyon terrain.
R parian vegetation is good 1in nost sections of this stream
except where the stream flows through a pasture at SK 5.1. Wen
surveyed during August 1983, this stream was conpletely dry in
the lower 4.8 kilonmeters and intermttent the rest of its
length. One  subyearling rainbow steel head was'captured in the
upper reaches of the creek at SK 5.5 (Table 55) and several
possi bl e hatchery fish were found in a pool at SK 5.6. Since
only a trickle of water was available during the low flow period,
attributes are reported but not elaborated on (Table 56). Wt er
quality analysis indicated no mgjor limtations to salnonid pro-

duction (Table 54).
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Table 54. Water sanple analysis from one station on Rabbit C eek,

tributary of S F. Cearwater Rver Basin, |daho, 1983.

Consti tuent

Station

Cal cium Ca, ny/l

Magnesi um My, ng/l

Sodi um Na, ny/l

Pot assi um K nyg/|
Chloride, d, ml,lI

Car bonate, C03, ny/l

Bi carbonate, HC®, ny/l
Sul fate, S04, my/l
Nitrate, NO3, ng/l

Ot hophosphat e, P04, ny/l
Tot al Resi due, ny/l

Non- Fi | t ered Resi due, ng/l
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Table 55. Fish population statistics for rainbow steelhead trout
on Rabbit Creek, tributary of S.F. Cearwater River
Basin, |daho, 1983.

_________ Station
Bi ol ogi cal Paraneter Units r -
_____________________________________ value ..
Age O+ Rai nbow St ee| head )
Density fish/m 0.01
Standing Crop kg/ ha 0.38
Mean Wi ght gm 3
Mean Length (TL-FL) mm 59-57
Age |+ Fainbow St eel head
Density fish/ m2 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0

i e et S NP A A WY VSR R U W A Sy R e ek e S S A S R S S W S gmm e A A A DTS P e S e Gt S A G SO S W e e e A A St R S P LY S ——

122



Tabl e 56. Measured physical paraneters from one station on Rabbit

Creek, tributary of S.F. Clearwater River Basin, I|daho,

1983.
L
Physi cal Paranet er 1
_________________________ Al
Lat e Sunmmer
Stream Fl ow (m3/sec) 0. 001
élncr)lwu a{/ar iStarteiag] n 0
Maxi mum Sumrer
Termp. (Q 15
| nstream Cover (% 0.5
Er odi ng Banks

(% of %anks 15
Water Vel ocity (cm/sec) 5
Stream Wdth (m 1.56
Stream Depth (cm 1
Cobbl e Enbeddedness (9 25
Maj or Substrate Type Smal | Rubbl e
Periphyton Coverage (% 100
Pool Rffle Ratio 40: 60
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Sally Ann Creek

Sally Ann Creek flows for 2.6 kiloneters, of which 0.5 kilometers
flow within the Nez Perce Reservation boundaries.This stream flows
in a westerly direction to its confluence with the South Fork
Clearwater River at RK19. The streamoriginates in a wood |ot
and pasture environnent and flows parallel to a county road for
most of its length. A barrier exists at SK 1.8, which prevents
upstream novenent of adult anadronmous fish. The major tributary
of Sally Ann Creek is Wall Creek, which provides the majority of
flow to the system during periods of |ow flow. Ri parian
vegetation 1is generally good except where .the stream enters
fenced pasture land. The sanple station was |ocated at SK 0.5.
Results of the water quality analysis indicated no limting
factors for salnonid production (Table 57).

Station #l

(ne station was established on Sally Ann Creek to represent the
reach below the barrier. This station was located at stream km
0.5. The creek above the barrier tends to be intermttent and is

not associated with the anadromous fishery.

Cutthroat trout, rainbow trout and sculpins were captured at
station #l. The estimated standing crop of overyearling rai nbow
trout was 38.63kg/ha, wth a density of 0.4 fish/n. The
estimated standing crop of subyearling rainbowsteelhead was
14.69 kg/ha, with a density of 1.0 fish/nR (Table 58). Cutthroat

trout were captured in small nunbers.
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Late summer streamflow was 0.21 nB/sec,with noderate variation in
annual stream flow.  The nmaxinum water tenperature recorded was
16.7 C, which is below the lethal [|imt for trout producti on,
Instream cover for overyearling rainbow steel head was 25% of
the total area surveyed and 13% of the banks showed signs of
erosion. Mean water velocity was 41 cmsec, whichis the value
most preferred by overyearling rainbow steel head. The average
streamw dth at low flow was 3.2 m. Mean water depth was 16 cm
slightly less than that preferred by juvenile rainbow steel head
(Bovee 1978). Cobble enbeddedness was 40% which is probably
limting to salmonid production (Bjornn et al 1977). The mgjor
substrate was small boulder, which is preferred by juvenile
rai nbow st eel head (Bovee 1978). Periphyton covered 100% of the
substrate, indicating a productive stream The pool riffle ratio
of 40:60 indicated holding area present for juvenile salnonids.
This reach of Sally Ann Creek was quite stable, with very good
| ow riparian vegetation. Tall woody vegetation was lacking in
some areas, although the understory vegetation generally forned

a conplete canopy over the stream (Table 59).
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Table 57. Water sanple analysis from one station on Sally Ann

Creek, S.F. Cearwater

Consti tuent

Calcium, Ca,
Magnesium My, ng/l
Sodium Na, nfgl

Pot assi um K mg/1
Chloride, C, mgs1
C03, nmy/l
Bi carbonate, HC03, mg/l
Sulfate, SO4, ny/l
Nitrate, NO3,
Ot hophosphate, PO4, mg/I
Tot al

Car bonat e,

mg/1

Resi due, mg/1

Non- Fi | t ered Resi due, ny/l

R ver,

| daho, 1983.

0.99
0.14

0.73

<0.0l
0.05
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Table 58. Fish population statistics for rainbowsteel head trout

on Sally Ann Creek, tributary of S.F. Cearwater R ver
Basin, |daho, 1983.

________ Station
Bi ol ogi cal Paraneter tnits .
_________________________________________________ value
Age_ 0+ Rai nbow St eel head )
Density fish/m 1.0
Standing Crop kgl ha 14.69
Mean Wi ght gm 1.4
Mean Length (TL-FL) mm 52-49
Age |+ Pai nbow- St eel head
Density fish/ m2 0.4
Standing Crop kg/ ha 38. 63
Mean Wi ght gm 15
Mean Length (TL-FL) mm 117-109
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Tabl e 59. Measured physical parameters from one station on Sally

Ann Creek, tributary of S.F. Cearwater River Basin,
| daho, 1983.

st
Physi cal Paraneter | I
____________________________________________ value ..
Late Sunmer
St ream Fl ow (nB/sec) 21
épg\ijaIVarsit ;??{)nn Moder at e
Maxi mum Sumver
Termp. (0 16.7
I nstream Cover (% 25
EE/od| n% Banks

o of Dbanks) 13
Water Vel ocity (cnsec) 41
Stream Wdth (n 3.2
Stream Depth (cm 16
Cobbl e Enbeddedness (9 40
Maj or Substrate Type Snal | Boul der
Peri phyt on Coverage (% 100
Pool Rffle Ratio 40: 60
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Vall Creek

Val |l Creek flows for approximately 11.1 kiloneters and is
entirely off the reservation. Since the stream contributes the
mpjority of flowta the Sally Ann system a survey of this
stream was undertaken. Vll Ceek flows in a northwesterly
direction and neets Sally Ann Creek at SK 1. 4. The stream
originates in pristine forest land and flows through a steep
sided valley with grazing Iland interm xed. Water is diverted
fromthe extreme upper reaches for stock water and irrigation by
the C earwater Water Assn.  Several small dans could potentially
hi nder upstream nmovenent of adult anadromous sal monids. However,
the survey indicates that they are not within the zone of
anadromous fish producti on. Above SK 3.2 only cutthroat trout
were collected. Results of the water quality analysis indicated

no limtations to salnmonid production (Table 60).

Two stations were established on Wall O eek: station #,
representing the |ower reaches of the creek, was |ocated at SK
0.02, and station #2, representing the predomnantly cutthroat
trout habitat in the upper reaches, was |ocated at SK 3.1.

Station #1

Bul | trout, cutthroat trout, rainbow trout and scul pins were
captured at this station. The estimated standing crop for
overyearling rainbow steel head trout was 24.3 kg/ha, wth a
density of 0.2 fish/n2/ Subyearling rainbow steel head standing
crop was 5.2 kg/ha, wth a density of 0.5 fish/n2 (Table 61).
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Late summer stream flow was 0.13nB/sec, wth noderate annual
variation in flow. The maxinum water tenperature was 18.9 c,

bel ow t he | et hal limt for sal noni d producti on.
Instreamcover for overyearling rainbowsteelhead was 14% of the
total area. Erosion of stream banks was 6% of the total bank
length. Mean water velocity was 31 cm/sec, preferred by juvenile
rai nbow st eel head trout (Bovee 1978). The average stream wdth
at low flow was 3.56 m. Mean water depth was 12 cm, shal | ower
t han the optinum depths identified by Bovee (1978). Cobbl e
enbeddedness was 40% a value which can affect salnmonid
production (Bjornn et al 977). Large boul ders were the
predom nate substrate, identified as that most preferred by
juvenil e rainbow steel head (Bovee 1978). Periphyton coverage was
20% indicating lower primary productivity than most ot her
streans on the reservation. The pool riffle ratio was 80:20,
I ndicating abundanct pool habitat. This stream has excellent
riparian over and wunderstory and has excellent stability due to
the |arge substrate in both the banks and the stream bottom
(Table 62).

Station #2

Only cutthroat trout and sculpin were captured at station #2.
The range for anadronous sal nonids seems to end between these two

stations,probably due to a lack of water for passage (Table 61).

Late summer flow was 0.12 m3/sec, W th a noderate annual

variation in flow. The maxi num water tenperature was 12.2 C
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wel |l within the rnimits for salmonid production. Thirteen percent
of the area surveyed provided cover suitable for juvenile rainbow
steel head trout. Only 11% of the banks showed signs of erosi on.

Mean water velocity was 28 sm/sec, an opti nmumval ue for juvenile
rai nbow steel head (Bovee 1978). The mean streamw dth at |ow flow
was 2.95 m. Mean stream depth was 14 cm below that which  Bovee
(1978) reported as most preferred by juvenile  rainbowsteel head.

Cobbl e enbeddedness was 40% approaching that |evel which can rIimit
sal nonid production (Bjornn et al 1977). The major substrate
avai | abl e was large rubble, a size preferred by juvenile rainbow
steel head trout (Bovee 197%. Periphyton coverage was 50% indica-
ting adequate productivity. R ffle habitat was predoninant, indi-
cated by a 10:90 pool riffle ratio. The habitat at this site is
good with excellent tall riparian cover. However, there is a |lack
of low riparian vegetation since cattle graze in this area. The
stream at this point is quite stable due to the extensive woody

structure within the stream banks (Table 62).
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Tabl e 60. Water sanple analysis from two Stati ons on WAl |l Creek,

Tributary to Sally Ann Creek, |daho, 1983.

Lo Sation L
__________ S

______________________________ value . valve .

Cal cium Ca, ny/l 7. 4% 7.21

Magnesi um My, mg/I 1.93 2.03

Sodi um Na, mg/1 3.36 3.01

Pot assium K, mg/1 0.78 0.88

Chloride, d, ny/l 0.15 0.18

Car bonate, C03, mg/1 Ni | Ni |

Bi car bonate, MCG3, ng/1 0. 69 0.61

Sul fate, S04, mg/1 1 1

Nitrate, NO3, ng/l 0.01 0.01

Ot hophosphat e, P04, ny/l 0.05 0.05

Total Residue, ng/l 62 66

Non- Fi | tered Resi due, mg/1 3 3

pH 7.82 7.94
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Table 61. Fish population statistics for rainbow steel head
trout on Wall Creek, tributary of Sally Ann Creek,

| daho, 1983.
o maion
Bi ol ogi cal Paraneter Units 1 2
e value value
Age 0+ Fai nbow- St eel head , C
Density fish/'m 0.5 t
Standing Crop kg/ ha 5.2 E]

Mean Wi ght gm 1.0 é
Mean Length (TL-FL) mm 54-52 t
Age | Fainbow St eel head T
Density fish/ m2 0.2 L
Standing G op kg/ ha 24.3 ?
Mean Wei ght gm 13.6 0
Mean Length (TL-FL) mm 114-110 :1](
%
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Table 62. Measured physical paraneters from two stations on
Vall Creek, tributary of Sally Ann Creek, Idaho,

1983.
o Sae
Physi cal Parameter oo 2
Val ue Val ue
Late Summer
St ream Fl ow (nB/sec) 0.13 0.12
épg\L/JvaIVarSE ;??r(;]n Moder at e Moder at e
Maxi mum Sumver
Temp. (0 18.9 12.2
I nstream Cover (% 14 13
Eg/od| n% Banks
o of Dbanks) 6 11
Water Velocity (cnsec) 31 28
Stream Wdth @) 3.56 2.95
Stream Depth (cm 12 14
Cobbl e Enbeddedness (9 40 40
Maj or Substrate Type Large Boul der Large Rubble
Peri phyt on Coverage (% 20 50
Pool Rffle Ratio 80: 20 10: 90
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Three Mle O eek

Three Mile Creek flows approximately 28.5 kiloneters of which 6.9
kilometers are wthin the Nez Perce Reservation. The stream
flows in a southeasterly direction and meets the South Fork of
the Qearwater Rver at RK 14.5. The stream originates south of
Gangeville, ldaho in forested Iland and flows north through
Gangeville and adjacent agricultural Jland. Discharge from the
Gangeville reclamation plant enters Three Mle Ceek north of the
town. The lower eight kilometers flow through a noderately steep
canyon with limted access. A series of 2 mfalls presents
a potential barrier to upstream migration of adult anadromous
salmonids at SK 9.5. Water quality analysis indicated no limta-
tions to salnonid production, althrough elevated nutrients were
noted (Table 63).

Three stations were established on Three Mle Creek: station #,
| ocated at SK 1.3 and surveyed during sunmer 1982; station #2,
| ocated at SK 10.3 and sanpled during sumrer 1983; and, station
#3, located at SK 18 and al so sanpled during summer 1983.

Station #l

Fish species present included rainbowsteelhead trout, juvenile
chinook sal non, northern squawfish, chiselnouth, redside shiner,
bridgelip  sucker, speckled dace, and pauite sculpin. Northern
squawfi sh was the nost abundant species present and insufficient
nunbers of rai nbow steel head were collected to estimte

popul ati on size (Table 64).
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Late sumer flow was 0.09 nR/sec, with extrene annual variation in
stream flow The maximum water tenperature was 24.4 c, whi ch
would be limting for sal noni d producti on, I nstream
cover for overyearling rainbowsteelhead was 1%  Approxinately
15% of the stream banks showed signs of erosion. The nean water
vel ocity was 15 cmsec, which Bovee (1978) indicated to be
opti mum for juvenile rainbow steel head. The average stream
width was 4.25 mat low flow. Man water depth was 13 cm which
Bovee (1978) found to be bel ow optinumfor this species. Cobble em
beddedness was 60% which Bjornn et al (1977) found could severely
limt salmonid production. The major substrate was small rubble,
which is near the optimal size for juvenile rainbow steel head
(Bovee 1978).  Periphyton coverage was 703, I ndi cating good
productivity. The pool riffle ratio of 20:80 indicated a | ack of
holding area for overyearling rainbowsteelhead trout. The
overall stability of this section of stream was poor due to
fl ooding and constant erosion (Table 65).

Station #2

Rai nbow st eel head trout and speckled dace were the only species
capt ur ed. Four overyearling rai nbowsteel head trout were
col |l ected but the sanple was insufficient to calculate a
popul ation estimate. These fish were identified as hatchery fish
due to their eroded fins and the fact that they were above the

identified barrier to mgration (Table 64).

Late summer streamflow was 0.16 nB/sec, wth high variation in
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annual  stream fl ow. The maxi num water tenperature was 21.1 C
near the maxi num | ethal temperature  for sal noni ds.

Instreamcover for overyearling rainbowsteel head was 26% of the

area surveyed. Three percent of the stream banks surveyed
exhibited erosional problens. The mean water velocity was 23
cmsec, an optimal value as determined by Bovee (1978). Aver age

streamw dth was 4.51 mat low flow. The mean stream depth was 16
cm slightly less than optimal for juvenile rainbow steel head
(Bovee 1978). Cobble enbeddedness was 40% possibly limting
sal noni d production (Bjornn et al 1977 ). The
maj or substrate was small boulder, an optimal size for rai nbow
steel head juveniles (Bovee 1978). Periphyton coverage was %
which indicated |ow productivity. The pool riffle ratio of 40:60
indicated a deficiency of pool habitat. The stability of the banks
and the stream in general was very good since riparian vegetation
was wel| devel oped and the cobbl e-boul der substrate provided a
sturdy stream bed (Table 65).

Station #3

Only speckled dace were captured and no sal nonids were seen
(Table 64).

The low summer flow was 0.18 nB/sec, with high variation in
annual stream flow. The maxi mum water tenperature was 12.2 c,
wel | within the limts for rai nbow st eel head.
Instreamcover was 68% of the area surveyed and 63% of the stream
banks observed showed signs of erosion. Man water velocity was
33 cm'sec, an optimal value for rainbowsteel head juveniles (Bovee

137



stream depth was 16 cm, a depth Bovee (1978) found to be |ess
t han optimal . Cobbl e enbeddedness was 40% i ndi cating a
potential problem wth salmonid production (Bjornn et al 1977).
The major substrate was |oose gravel, which would nmake qood
spawning substrate, but was bel ow optimm size for rearing of
juvenile rainbowsteel head (Bovee 1978). Periphyton coverage was
80% indicating good productivity. The pool riffle ratio of 30:70
indicated a lack of holding area for juvenile rainbowsteel head.
The general stability of the stream and its banks, was good due
to grasses and woody plants even though the  surrounding

substrate was soil (Table 65).

138



Table 63. \Water sanple analysis from three stations on

Threemle, S.F. Cearwater River, Ildaho, 1982,

1983.
o saion
Constituent L 2 3
il value Value Value
Calcium Ca, ng/1l 18. 7 16. 6 16.5
Magnesi um My, my/1l 7.2 6.0 5.8
Sodium Na, ng/1 14.6 19.12 19.7
Potassium K, nmg/1l 3.9 3.6 4.5
Chloride, d, ng/1l 0.24 0.48 0.42
Carbonate, C®8, my/1 <0. 22 0 0
Bi carbonate, HCO03, ng/l 1.81 1.63 1. 47
Sul fate, S04, ngy/l 3 4 3
Nitrate, NO3, ng/1l 0.08 4.70 4.48
Ot hophosphate, P04, ng/1l 0.50 1.72 2.14
Total Residue, ng/l 451 222 180
Non- Fi | tered Residue, ng/1l 16 16 16
pH 7.4 8.1 7.9
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Table 64. Fish population statistics for rainbowsteel head trout
on Threemle Creek, tributary of S F. Oearwater
River Basin, |daho, 1982, 1983.

___________ Station ..
Bi ol ogi cal Paraneter Units T 2 3
. value value ] value
Age 0+ _Rai nbow St eel head ) E 2
Density fish/m 0
Standing Crop kg/ ha F 5 ' 0
Mean Wi ght gm % E 0
Mean Length (TL-FL) mm ? 2 0
Age [+ rai nbow St eel head R R
Density fish/ m2 i i 0
Standing Crop kg/ ha F F 0
Mean i ght gm E g 0
Mean Length (TL-FL) mm 2 {1 0

"
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Tabl e 65. Measured physical paraneters from three stations on

Threemle Creek, tributary of S.F. Cearwater R ver

Basin, Idaho, 1982, 1983.
Station

hysical Parameter 12 3
. Value value  _Value
Late Sunmer

St ream Fl ow (nB/sec) 0.09 0.16 0.18
é{]g\tljvaIVarSE [ate?rgn Extremne Extreme Extrene
'\T/%)Fripqum Sunrer 24. 4 21.1 12.2

I nstream Cover (% 7 26 68

Er odi ng Banks

(% of ganks 15 3 63
Water Vel ocity (cm/sec) 15 23 33
Stream Wdth (n 4,25 4.51 3.41
Stream Depth (cm 13 16 16

Cobbl e Embeddedness (% 60 40 40

Maj or Substrate Type Smal | Smal | Loose

Rubbl e Boul der G avel

Peri phyt on Coverage (% 70 0 80

Pool Rffle Ratio 20: 80 40: 60 30: 70
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Wi skey Creek

Wi skey Creek is 37.9 kiloneters long, of which 1.2 kilometers flow
within the Nez Perce Reservation. The stream flows in a southerly
direction to its confluence with Oofino Creek at RK 6.4. The
stream originates in mxed forest and grazing |and east of
Oofino, ldaho and flows parallel to a highway for 2.4 kiloneters
where it drops quickly into an extrenely steep walled canyon of
steep gradient. Access to the creek in the canyon is limted,
but several barriers to anadromous salnmonid mgration were
I dentified. These barriers consisted of several falls and
cataracts located within the canyon proper. The |ower 1.5 km
of the stream flows through residential and conmercial property.
Major tributaries of Wiskey Creek are Deer Creek, Falls Ceek
and Crooked Creek. The headwaters of Wi skey Creek and Crooked
Creek exhibit the effects of logging and grazing. \ater quality
analysis did not indicate any limting factors to salnonid
production (Table 66).

Three stations were sanpled on Wiiskey Ceek during the summer of
1983: station #, #2, and #3, located at SK 0.8, 17.7 and 20.9,
respectively.

Station #l

Rai nbow st eel head trout, sculpin and speckl ed dace were captured
at this station. The overyearling rainbow steel head standing
crop was 39.8 kg/ha, with a density of 0.2 fish/n2. Estinated

subyearling rainbowsteel head standing crop was 14.9 kg/ha, with
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a density of 0.7 fish/n2 (Table 67).

Late summer stream flow was 0.46 nB/sec, with noderate annual var-
lation in stream flow. The maxi num water tenperature was 15.5 c,
wel | below the |ethal limt for salmonid  production.
I nstream cover for overyearling rainbowsteelhead was 19% of the
total area surveyed and 14% of the stream banks exhibited signs
of erosion. Mean water velocity was 37 cmsec, which is anong
the optimum values for juvenile rainbowsteel head (Bovee 1978).
The average stream wdth at low flow was 5.0 m Mean water depth
was 25 cm, slightly below that nost preferred by rainbow steel head
juveniles (Bovee 1978). Cobbl e enmbeddedness was 40%  possibly
limting to salnonid production (Bjornn et al 1977). The mgjor
substrate was small boul der, a size preferred by juvenile rai nbow
steel head (Bovee 1978). Periphyton coverage was 100% i ndicating
good stream productivity. The pool riffle ratio was 40:60,
indicating available holding area for juvenile rainbow steel head.
The  general stability of Wiskey Creek was good due to good
overstory riparian vegetation and banks conposed of large
substrate (Table 68).

Station #2

Rai nbow st eel head trout, brook trout, and speckled dace were
captured at station #2, above the mgration barriers. Estimated
standing crop of overyearling rainbowsteelhead was 9.18 kg/ha,
with a density of 0.04 fish/n2. No subyearling rainbow trout

were collected at this station (Table 67).

143



Late sumer streamfl ow was 0.13 nB.sec,w th noderate variation in
annual stream flow.  Maxi num water tenperature during low flow was
17.2 C, bel ow the | et hal limts for rainbow trout.
Cover for overyearling rainbowsteelhead trout was 73% and bank
erosion was 3% Mean water velocity was 18 cnmsec, less than
that nost preferred by juvenile rainbow steel head trout (Bovee
1978). The average streamwdth at low flow was 3.8 m The nean
water depth was 20 cm slightly less than optimum for this species
(Bovee 1978). Cobbl e enbeddedness was 40% which can [imt
salmonid production (Bjornn et al 1977). The mmjor substrate
was smal | rubbl e, whi ch IS near optimum for
juvenile rainbow steel head (Bovee 1978). Peri phyton coverage
was 75% indicating good productivity. The pool riffle ratio was
80: 20, indicating substantial holding area for juvenile rainbow
st eel head. Considering the excellent riparian cover and |arge
substrate present in the stream banks, the stability of the
stream at this station was excellent (Table 68).

Station #3

Rai nbow-steel head trout, brook trout, and speckled dace were
captured at this station. Insufficient nunmbers of rainbow trout

were caught to generate a population estimate (Table 67).

Late summer streamflow was 0.13 nB/sec, with noderate variation
in annual stream flow.  The maximum water tenperature was 16.7 c,
bel ow the lethal limt for salnonids. Instream cover for
overyearling rainbow steel head was 29% of the available habitat.

Twenty percent of the stream bank surveyed showed signs of ero-
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si on. Mean water velocity was 16 cmsec, a val ue nost preferred
by rainbow steel head trout (Bovee 1978). The average stream width
during low flow was 3.8 m Mean water depth was 22 cm slightly
| ess than that preferred by the species (Bovee 1978). Cobbl e em
beddedness was 60% which can limt salnmonid production (Bjornn
et al 1977). The major substrate was sand, which is not preferred
by juvenile rainbowsteelhead trout (Bovee 1978). Periphyton cov-
erage was 40% indicating |ess' productivity than the two stations.
The pool riffle ratio of 80:20, indicated an abundance of hol ding
area for larger fish. The stability of this station was good due
to thick riparian gromth. Road construction has produced erosion

just upstream from this station (Table 68).
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Table 66. Water sanple analysis from three stations on Wiskey

Creek, Tributary to Oofino Creek, 1983.

e Station .
Consti t uent o 2. 3
e Value ~ value  _ Value
Cal cium Ca, ny/l 22.0 19.9 18.2
Magnesi um My, ng/l 8.2 7.4 6.3
Sodi um Na, ny/l 12.3 11.5 9.8
Pot assi um K nyg/|
Chloride, d, ng/l 0. 86 0.09 0.08
Car bonate, C03, my/1 0 0 0
Bi carbonate, HI3B, ny/l 0. 86 0.61 0.94
Sul fate, S04, ny/l 1 1 1
Nitrate, NO3, ng/l 0.33 0.01 0.01
Ot hophosphate, P04, ng/1l 0.03 0.01 0.01
Total Residue, ng/l 96 92 126
Non-Fi |l tered Residue, ng/l <| <| 1
pH 7.98 7.74 7.61
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Table 67. Fish population statistics for rainbowsteel head trout

on \Wiskey Creek, tributary to Oofino Creek, I|daho,

1983.
__________ §t_a}t_i_o_n_ o
Bi ol ogi cal Paraneter Units R 2 3
e value  Value  Value
Age 0+ Rai nbow St eel head
Density fish/ng 0.7 0 E
Standing G op kg/ ha 14.9 0 P
Mean Wi ght gm 2.3 0 g
Mean Length (TL-FL) m 59-56 O E
Age_ I+ Pai nhow S eel head |
Density fish/ng 0.2 0.04 5
Standing Crop kg/ ha 39.8 9.18 P
Mean Wi ght gm 18.1 21.7 g
Mean Length (TL-FL) mm 130-123 135-128 %
t
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Tabl e 68. Measured physical

paraneters from three stations on

Wi skey Creek, Tributary of Oofino Ceek, Idaho
1983.
o sauen
Physi cal Paraneter S A
- -VaI ue Val ue Val ue

Late Summer
St ream Fl ow (m3/sec) 0. 46 0.13 0.13
Annual Stream
Fl ow Variation Moder at e Moder at e Moder at e
"\r/g)r%).nUEnC)Sumr 15.5 17.2 16.7

I nstream Cover (% 19 73 29
Er odi ng Banks

(% of ganks 14 3 20
Water Vel ocity (cm/sec) 37 18 16
Stream Wdth @ 5.08 3.8 3.8
Stream Depth (cm 25 20 22
Cobbl e Enbeddedness (% 40 40 60
Maj or Substrate Type small Boul der Snall Rubble Sand
Peri phyt on Coverage (% 100 75 40
Pool Rffle Ratio 40: 60 80: 20 80: 20
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Wl low Creek

Wllow Creek flows intermttently for approximately 9.7
kiloneters within the Nez PerceReservation. The stream flows
in a southeasterly 'direction and discharges into the upper
reaches of Lawyers Oreek at (SK 4.8). Two mgjor tributaries of
WIllow Creek (North Fork and South Fork) converge to formthe
mai nstem  which flows for 3.7 kiloneters. The two tributaries
are intermttent during late sunmer and their flows reflect |ocal
precipitation. Riparian vegetation is lacking throughout the
system due to heavy grazing activities. Wter quality analysis

indicated no limtations to salmonid production (Table 69).

Two stations were established on WIlow Creek: station #,
| ocated at SK 0.8 and surveyed during summer 1982; and station
#2 located at SK 2.9 and surveyed during summer 1983.

Station #l

Fish  conposition consisted of rai nbowsteel head trout and
speckl ed dace. Estimated standing crop of overyearling rai nbow
steel head was 53.2 kg/ha, with a density of 0.07 fish/n2.  Sone
of these may have been of hatchery origin due to the
suppl emental put and take fishery, managed by the ldaho Fish and
Game Department, which occurs in this area on a yearly basis. The
streamis |ocated above a partial barrier on Lawers Creek
(Kucera et al 1983) (Table 70).

The low sumer stream flow was 0.07 nB/sec, wth nmbderate
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variation in annual streamflow. The maxinum water tenperature
was 26.7 C, which can be | ethal to rai nbow st eel head
trout. Instream cover for overyearling fish was 1115% of the
total area surveyed. Eroding banks were identified in 69% of the
total stream bank length. Mean water velocity was 11 cm sec,
slightly below the optimm for rainbow steelhead juveniles (Bovee
1978). The average stream width during low flow was 2.82 m Mean
water depth was 23 cm slightly below the optinum described by
Bovee (1978).Cobbl e enbeddedness was 60%, which can severely limt
sal monid production (Bjornn et al 1977). The mjor substrate was
smal| rubble, which was identified as near optinmum for rai nbow
steel head juveniles by Bovee (1978). Coverage of the substrate by
periphyton was 40% indicating fair productivity. The pool riffle
rati o was 60:40, near optimum for overyearling rai nbow steel head
rearing conditions. The general stability of the banks and stream
in general was fair due to the grazing activities (Table 71).
Station #2

Rai nbowsteel head trout and speckled dace were captured at
station #2. The estimated standing crop of overyearling rainbow
steelhead trout was 51.9 kg/ha, with a density of 0.17 fish/ng.
No subyearling rainbowsteel head were captured. These fish were
most |ikely fish of hatchery origin as the Idaho Fish and Gane

Departnent stocks this stream on a regular basis (Table 70).

Late sunmer streamfl ow was cal cul ated at 0.08 nB/sec, with noder-
ate annual variation in stream flow The nmaxi mum water tenperature

was 22.2 C, approaching the maximum lethal [imt for salnonids.
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Erodi ng banks were 38% of the total stream banks surveyed. Mean
water velocity was 19 cm/sec, an optinum val ue for rainbow
steel head juveniles (Bovee 1978). Average streamw dth was 2.62 m
during |ow flow. Mean water depth was 17 cm, slightly bel ow
optimum for this species (Bovee 1978). Cobble enbeddedness was
50% which can severely 1imit salnonid production (Bjornn et

al  1977). The major substrate was small rubble, which is smaller
than optinum for rainbow steel head juveniles (Bovee 1978).
Peri phyton coverage was 0% indicating a lack of productivity or
an extremely high sedinentation rate. The pool riffle ratio of
60:40 indicated a noderate value of the annual stream fl ow vari a-
tion. Bank and streamstability was poor throughout this area due

to overgrazing near stream banks and erosion (Table 71).
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Table 69. Water sample analysis fromtwo stations on WIllow O eek,
Tributary to Lawers Creek, |daho, 1982, 83.

eee...... Station L
Consti t uent oo 2.
. value ... value
Cal cium Ca, ng/l 3.93 15. 27
Magnesi um My, ng/| 1.08 5.20
Sodi um Na, ny/l 3.26 7.06
Pot assi um K, ny/| 0.94 3.24
Chloride, d, ng/1l 0.02 0.09
Car bonate, C03, my/1 <0. 22 0.16
Bi carbonate, HCO3, ny/l 0.44 1.14
Sul fate, S04, my/l 1 3
Nitrate, NO3, ng/l <0.d 0.04
Ot hophosphate, PO4, ny/l <0.d 0.01
Total Residue, ny/l 65 212
Non- Fi | t ered Resi due, ng/l <0. 10 10
pH 7.3 1.7
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Table 70. Fish population statistics for rainbow steel head trout

on WIllow Creek, tributary of Lawers Creek, [daho,

1982, 1983.
... .. Station
Bi ol ogi cal Paramet er tnits 1 L 2
______________________________________________ value ~__ Value
Age 0+ Rainbow St eel head
Density fish/n 0 0
Standing G op kg/ ha 0 0
Mean Wi ght gm 0 0
Mean Length (TL-FL) mm 0 0
Age It Rainbow Steel head
Density fish/ng 0.07 0.17
Standing Crop kgl ha 53.2 51.9
Mean Wi ght gm 66. 5 33.6
Mean Length (TL-FL) mm - 150- 142
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Table 71. Measured physi cal

Cr eek,

paraneters from two stations on WIIow

tributary of Lawers O eek,

| daho, 3982, 1983.

Physi cal Paranet er

Late Sunmer

Stream Fl ow (m3/sec)

Annual Stream
Fl ow Variation

Maxi mum Summer
Temp. (O

I nstream Cover (%

Er odi ng Banks
(% of banks)

Water Vel ocity (cnsec)

Stream Wdth (n
Stream Depth (cm

Cobbl e Enbeddedness (%
Mpaj or Substrate Type

Moder at e

26.7
11.5

69

2.82

23

60

Smal | Rubbl e

Peri phyton Coverage (% 40

Pool Rffle Ratio

Mbder at e

22.2
.06

38

19

2.62

17

50

Smal | Rubble
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ENHANCEMENT ~ RECOMVENDATI ONS

The mjor problemin all the lower Cearwater R ver Basin
wat ersheds is extreme annual variation in streanflow. Al the
wat ersheds investigated were characterized by excessively high
flows of short duration during spring runoff and intensive
precipitation periods and by very low stream flows during the dry
summer and fall periods. Excessively high flows over short time
periods have caused flooding and high rates of channel
re-structuring to accommodate |arge volunes of high velocity
runoff. Rates of scouring and deposition are relatively high and

stream banks are relatively unstable.

The major conponent of stream flow which is related to stream
degradation is energy. A given anount of precipitation in a
wat ershed provides a given anount of potential stream flow energy
available in that watershed. The rate at which this energy is
released from the watershed is directly related to the condition
of that watershed. A pristine watershed releases its stream flow
energy in a nmore or less uniform manner over time. This enables
a small stream with flow obstructions to convey this water from
the watershed wi thout excessive scouring. As a watersheds
capability to reservoir precipitation is decreased; stream flow
energy is released over a shorter time period. To acconmodat e
t hese higher short termrel ease, stream channels nust enlarge to

reach a hydraulic equilibrium This results in the conmon

condition where low flows only partially utilize available
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stream channel area and physical habitat for fish (i.e., depth,

cover, etc.) is absent.

As is evident, the managenment of the watersheds capability to
retain water is of critical inportance to the condition of its
associated streams. Short of nmanaging the watershed for water
retention, several "band aid" enhancenent activities designed to
w t hstand present watershed conditions can help inprove stream
habi t at .

To address the lack of physical habitat for anadronous sal nonids,
Instream structures designed to withstand present stream energy
regimes can inprove this habitat for anadromous salnonids in the
| ower C earwater Basin. These structures, properly designed,
could also increase the duration of streanflow releases, thereby

reducing the peak stream energy potenti al

Another effect of high energy release, in addition to the
condition of the structural instreamhabitat, is the addition of
sediment to the stream channel. This sedinment introduction can
be reduced by either stabilizing the sedinent sources (i.e.,
streanbanks, etc.) wth riparian vegetation or physical neans by
trapping the sediment with basins upstreamfrom the zone to be

enhanced.

The follow ng recommendations are presented as a guideline to

instream enhancenent of selected streans wthin the | ower
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Clearwater Basin surveyed during 1983. They should provide a
general outline from which specific enhancement plans can be

derived.
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Bedrock Creek

Probl em Extrenme annual streanflow variation; |ow sunmer flow

and lack of pool habitat.

The Bedrock Creek watershed is characterized by extremely steep
sl opes which have sparse vegetation on the southern exposures.

The upper reaches of Bedrock Creek flow through agricultural [and
and | ack wel | devel oped riparian vegetation. These  two
condi tions result in extreme variation in annual streamflow

extrenely high spring run off and low flow during the sunmmer
nmont hs. The extreme spring runoff has caused nost debris,
boul ders, and other instreamstructures to be washed out of the
system Thus, the stream has devel oped flood plains in the
m ddl e and | ow reaches which inhibit riparian vegetation growh

that woul d shade the stream at the reduced flow stage.

Solution: Riparian enhancement on  agricul tural | and in
t he upper watershed woul d decrease the rate of water runoff in the
spring. Additional riparian enhancenent is needed in the vicinity
of Louse Creek. Since the watershed has a very steep gradient,
stream flow velocity in Bedrock Creek can be controlled best by
placing instreamdeflectors such as | og and boul der dans, boul der
clusters, woody debris such as stumps and logs, etc., throughout
the stream system  These structures would also contribute to the
devel opnent of instreamcover. After the conditions in the upper

reaches have been addressed, the |ower reaches of Bedrock Creek
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can be rechannelized (neandering path) and riparian vegetation
can be devel oped along the new stream banks to shade the stream

and provide overhead  cover.

Predi cted results:

1. Decreased annual variation in flow

2 Increased |[ow sunmer flow.

3. Increased cover for juvenile sal nonids.
4

I ncreased pool habitat.

Specific activities:
1. Approximately 8 km of riparian enhancenent.

2. Placement of approximately 176 (every 50 m) velocity check
structures.

3. Rechannelize approximately 1.2 km of stream in the |ower

reaches.

Land owner shi p:
100% private
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Big Creek

Probl em Mbderate variation in annual stream flow, partial

mgration barriers.

Mpj or enhancement to decrease variation in annual stream flow is
probably not econonically feasible since this streamhas limted
access in the canyon area. However, devel opnent of riparian
vegetation can be conducted in the upper reaches of agricultural
| and. There are a series of small falls wthin k 0.4 on Big
Creek, the largest of which is a natural rock formation. In
addition, a small falls was created as a result of railroad
trestle construction. Since these barriers are not conplete

mgration obstructions, they should not be high priority.

Predicted results:
1. Decreased variation in annual stream fl ow.

2. lnprove upstream passage.

Specific activities:
1. Approximately 4.8 km of riparian enhancenent.
2. Renove or nodify several partial passage barriers wthin

approximately 3.2 km of stream

Land owner shi p:

100% private
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But cher Creek

Probl em Extreme annual stream flow variation: | ow summer flow

high summer water tenperatures; and |lack of pool habitat.

Because of excessive grazing, the entire length of Butcher Ceek
has poor riparian vegetation, principally in the upper and [ ower
reaches. This condition is a principal cause for extrene
variation in annual streamflow. Hgh spring runoff has scoured
the mddle and |lower reaches of the stream | eaving rocky
floodplain areas and little pool habitat area. The lack of shading
has resulted in high water tenperatures, especially toward the

st ream nout h.

Sol uti on: Extensive riparian enhancement is necessary in the
lower 0.8 km of stream and in the headwaters, which flow
through agricultural Iand. Instreamdef| ector structures, such

as log and rock dams, boulder groups, and woody debris, are
needed in the mddle and | ower reaches of the stream to reduce
water velocity and provide instream cover. The |ower reach,
including the floodplain, needs rechannelization (meanders) and
bank stabilization, in addition to the aforenentioned riparian

enhancement.

Predicted results:
1. Decreased variation in annual stream fl ows.

2. Decreased summer water tenperatures.
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3. Increased cover and pool habitat.

Specific activities:
1. Approximately 8 km of riparian enhancenent.
2. Placement of approxinmately 50 instream deflectors.

3. Stream channelization of 0.8 km

Land owner shi p:

100% private

Water rights:
0.38 cfs

162



Catholic Creek

Probl em Extreme annual stream flow variation; |ow summer flow

| ack of instream cover; eroding banks; and | ack of pool
habi t at .

Catholic Creek is subject to excessive grazing activity in the
| owner reaches and intensive agricultural activity in the extrene
headwaters. The mddle section of the creek is wthin a steep

canyon with well developed riparian vegetation.

Solution: Riparian enhancement is needed in the uppernost 4.8
km of streamin agricultural land and the lower 3.2 km
where grazing activity is present. Instreamstructures and woody
debris are recomended for the lower 4.8 km of stream In
addition pool construction aside from the instreamstructures is

advi sed.

Predicted results:

1. Decrease in peak runoff.
2. Increased instreamcover.
3. Stabilized banks.
4

I ncreased pool habitat.

Speci fic activites: i
1. Approximately 6.4 km of riparian enhancenent.

2. Placement of 90 instream check structures at points of high
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water velocity.

3. Construction of 10 pools within the lower 4.8 km of stream.

Land owner shi p:

100% private
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Corral Creek

Problem  Instream cover; lack of pool habitat; noderate annual

stream fl ow vari ati on.

Corral Creek is not as severely degraded as many streans on the
Nez Perce Reservation. The lower 3.2 km show signs of grazing

activity while the upper reaches have been |ogged.

Solution: Since the discharge from Corral Creek is small, adult
fish can probably navigate only the lower 3.2 km Therefore, it
is reconmended that any enhancement be Ilimted to this area.
Instreamstructures, and debris such as stunps and |logs wll
provide additional cover and pool habitat. Pool construction is
possible in many |ocations though the bedrock layer is not very

deep.

Predicted results:
1.  Additional instream cover.
2. Additional pool habitat.

3. Reduced stream velocity (energy),

Specific activities:

1. Approximately 35 instreamstructures.

2. Pool construction within 8§ km stream secti on.
3. Debris addition for 3.2 km
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Land owner shi p:
5% St at e
15% Nez Perce Tri be
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Cott onwood Or eek

Probl em Extreme annual streamflow variation; |ack of pool
habitat; high summer water tenperatures; [|ack of

I nstreamcover: and sedi nmentation.

Cot t onwood Creek has poorly developed riparian vegetation
throughout the entire system This condition results in extrene
variation in stream flows; high spring runoff and |ow sumer flow
Farmand in the upper reaches of Cottonwood Creek have very
high rates of soil erosion. Due to the high energy and scouring
action during periods of peak runoff, [little pool habitat is
available in the lower 10.4 km of stream The presence of a 9.8
mof falls at SK 10.4 conpletely prohibits any upstream novenent

by anadronous fish beyond this point.

Sol uti on: Maj or rejuvination of Cottonwood Creek wll be
necessary to reestablish anadronmous fish runs. Ext ensi ve

riparian enhancenent is needed along the entire length of stream

particularly in the upper reaches of agricultural |[and. The
lower 10.4 km are eroded by floods Ileaving an established
f1 oodpl ai n. Rechannel i zation wth bank reinforcenent and

riparian rejuvenation of vegetation is necessary in the lower 10.4
km Instream deflectors and dam and debris placenent is

reconmended to increase cover for juvenile salnonids.

Predicted results:
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Decreased water tenperatures.

I ncreased pool habitat.

Decreased annual stream flow variation.
Decreased sedi nentation.

| ncreased i nstream cover.

Specific activities:

1
2.
3.

Approximately 25.7 km of riparian enhancement.

Silt collection basins (15) on key tributaries.

Check dam construction and pool excavation for

km

Land owner shi p:

99% Private
1% Nez Perce Tri be

Water rights:

0.91 cfs
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Jim Ford Creek

Probl em Mbderate annual flow variation; |ack of instream cover;

hi gh water tenperatures; and lack of pool habitat.

The major problem confronting Jim Ford Creek is its shallow
channel, which expands laterally with increased flow  Thus,
during periods of low flow, the channel has very restricted
riparian cover or overstory. This condition is prevalent in the

mddle reach of the stream Since scouring does occasionally

take place during portions of high flow, I nstream cover
(boul ders, debris, etc.) is limted.
Sol uti on: The habitat above Jim Ford falls is heavily silted

and prone to erosion. Riparian enhancement on all tributaries on
the. streamis recomended. | n addition, bank stabilization
measures are needed to curb erosion. The stream below the falls,
which is available to anadromous fish, is prone to flooding.
Velocity check structures and adjacent pool  habitat are
recoomended fromthis point to the nouth. The area where
f 1 oodpl ai ns exi st, rechannelization of the stream bank
stabilization, and enhancenment of the riparian zone 1is

recommended.

Predicted results:
1. Decreased sedinentation in the headwaters.

2. Decreased water tenperatures.
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3. Increased pool habitat.

4, Decreased in peak flows in velocities.

Specific activities:
1. Rparian enhancenent for 11.2 km

2. Construction of 40 pools.

Land owner shi p:
15% Nez Perce Tri be
22% St at e Land
63% Private

Water Rights:

13.77 cfs
13 cfs (Gass Hopper Creek)
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Lawyers Creek (Headwaters)
Problem  Sedinentation
The major probl em confronting the headwaters of Lawyers Ceek is

bank erosion caused by a reduction in riparian vegetation and

grazing activites.

Sol uti on: Riparian enhancenent is recomended throughout
this section of Lawers Creek. Fragile top soil is subject to
heavy erosion and tranpling by cattle. Both small woody

vegetation and overstory would protect stream banks and provide
shading. As this section of streamis probably not utilized by

anadr omous fish, i nstreamhabitat restorationis not recommended

at this tine.

Predicted results:
1. Decreased sedinentation.

2. Increased channel stability.

Specific activities:

1. R parian enhancenent for 6.4 km

Land owner shi p:

100% Private
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Lol 0 Creek

Problem Hgh water tenperatures in |lower reaches; sedinentation;

degraded riparian zone; and inpedinent to mgration.

The lower reaches of Lolo Creek, off the Cearwater National
Forest, has limted enhancement potential due to its size and
i naccessability. The primary problems identified in this section
were lack of premium spawning substrate, siltation, and high
summer water tenperatures, none of which can be addressed at
this point. The upper 6.4 km below the Forest boundary
provi de spawning habitat for sal nonids although excessive silt
Is present in places. Fromthe forest boundary to the nouth of
Missel shell  Creek, the stream shows signs of heavy siltation
(#3), and is the location of Lolo Falls. The remaining streans
(#4-7 )are i npacted by road construction and mning
activities. Due to its location in the upper watershed and good
access on Forest Service roads, this section of stream is the

| ogi cal area for major enhancenent activities.

Solution: The addition of instream cover and riparian enhancnent
is recomended on Lolo Creek near the mouth of Yakus Creek.
Instream scouring structures could be installed in the section
between the nmouth of Musselshell Ceek and the forest boundary.
However, decreased sedinent |oad from Misselshell Ceek should be
the primary objective. Additional blasting of Lol0 Falls is

recommended to provide better access to the upper system. Lolo
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Creek, from the mouth of Misselshell Creek to the nouth of Yoosa
Creek, is subject to excessive sedinent deposits, and |acks
instream cover and pool habitat. Scouring structures such as
check dans, |arge boul der groups, and a greatly increased anount
of secured cedar stunp wads and |ogs would inprove this section of
stream In addition, heavy vegetative cover should be planted on
sl opes of Forest Service road (# 100) Wwhere necessary to decrease
erosion and revegetate the south bank of Lolo Creek where  neces-

sary.

Predicted results:
1. | ncreased clean substrate.
2. | ncreased cover.

3. Decreased streanside erosion.

Specific activities:
1. R parian enhancement.
2. \Wody debris

3. I nstreamstructures

Land owner shi p:
30% BLM
50% Forest Service
10% State
10% Private

Water rights:
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5.14 cfs

174



Yakus Creek

Problem  Sedinentation (upper reaches);lack of instreamcover and

bank erosion (lower reaches): and lack of pool habitat.

The upper reaches of Yakus Creek are subject to sedimentation from
| oggi ng road construction and other logging activities. Qher-

w se, the streamis in good condition,

Solution: Installation of check structures and sedinent collectors
I's recomended on small sSide streams Whi ch receive high sedinent
| oads. R parian enhancement and bank stabilization is recomrended
in the |ower reaches of this system In addition, check dams and
the introduction of woody debris would increase instream cover and

pool habitat.

Predicted results:
1. Decrease sedi menation in upper reaches.
2.  Decrease bank erosion.

3. Increased instream cover and pool habitat in |ower reaches.

Specific activities:
1. Installation of sedinent collectors (14) in key tributaries.
2. Riparian enhancement of |ower 3.2 kiloneters.

3. Check damconstruction (15) on lower 3.2 kil oneters.

Land owner shi p:

175



50% USFS
15% St at e
35% Private

o AY
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Mussel shel | Creek

Problem  Sedinentation; inpedinents to mgration, and high water

tenperat ure.

Missel shel | Creek has an exceptionally high rate of sedimentation
transport which is attributed to intensive logging in the upper
drainage. Road construction paralleling the upper 2.3 of this
construction paralleling the upper 2/3 of this stream also

provi de a sedinent source. Ri parian vegetation while sufficient
in the wupper and l[ower reaches, is lacking in the vicinity of the
Mussel shel | work station. Several debris dans are located in the
lower 2 mles of stream which inpede potential upstream mgration
by adult anadronous salmonids. Hgh water tenperatures found in
the | ower reaches of Misselshell Creek are primarily due to lack

of riparian vegetation.

Sol uti on: Ri parian enhancenent is recommended in the
vicinity of Misselshell work station. Check dans or siltation
collectors are recomended on all small tributaries to upper
Mussel shel | Creek. The renoval of debris dams in the |ower
reaches should facilitate upstream mgration by sal non and
steelhead. In addition to these recomendations, scouring
structures placed in mai nstem Missel shell Creek shoul d provide
cl ean spawni ng gravels. The spawning channel and pond | ocated
adj acent to Miusselshell work station should be opened for rainbow

steel head or salmon propagation.

177



Predicted results:
1. Decreased sediment input.
2. Decreased water tenperature.

3. Inproved upstreamaccess for sal nonids.

Specific activities:

1. Rparian enhancement - 2 mles
2. Scouring structures - 50

3. Sediment collectors - 100

4, Damrenovals - 3
5

Spawni ng channel and pond clean up.
Land owner shi p:
90% USFS

10% Private

Water rights:
20 cfs (mning)
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Browns Creek

Pr obl em Sedi nentation and bank erosion.

The entire Browns Creek watershed has been either heavily grazed
by cattle or logged intensively. Both of these activities have
led to large amounts of sedinentation in Browns Creek. Wien high
rates of precipitation occur renewed erosion and subsequent

sedi mentation take place.

Sol ution: Mpjor riparian enhancenent is recommended for the
entire length of Browns  Creek. Check structures to catch
sediment runoff should be placed on all applicable tributaries

to the main stream These activities will be especially useful
In the upper drainage where |ogging actiivities and subsequent
skid trails and roads pose nmjor erosional problens. The
mainstemis in need of bank stabilization neasures as well as
riparian vegetation. Scouring structures, such as check dans and/
or boul der groups, are recommended in this minstemreach to pro-

vide clean spawning gravels for adult rainbow steel head.

Predicted results:
1. Decreased sedinment input.
2. Decreased bank erosion.

3. Increased channel stability.

Specific activities:
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1.  Riparian enhancement - 24.1 km
2. Sediment check structures - 50.

3. Scour structures - 35.

Land owner shi p:

10% Forest Service
10% St at e
80% Private

Water rights:
0.26 cfs
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El dorado O eek

Problem Sedinmentation; barriers to mgration and |ack of instream

cover.

El dorado Creek contains a large anmount of heavy sand bedl oad.
The majority of this sandy nmaterial is probably of natural origin
(Espi nosa, personal conmunication) and will always be present in
the upper reaches. The mgjor limtation to salnonidproduction
in Eldorado Creek is a series of cascades, a sheer 3.6 mfalls
and a rock fall that inhibit upstream novenent of adult
salmonids. Instreamcover in stream reaches where water velocity

Is sufficient to scour the substrate is |acking.

Solution: Extensive blasting of both the cascades and sheer falls
would create stair steps for mgrating adult salnmonids in the
| ower reach of Eldorado Creek. In addition, blasting or physical
renoval of large boul ders above El dorado falls are necessary  for
upstream novenent. Instream scour structures should be placed in
areas where water velocity is sufficient. This would provide clean
spawning gravel for adult salnonids.Check dans and boul der groups,
in addition to the above mentioned scouring structures,.would pro-
vide additional cover in these areas for juvenile salnonids. Sed-
imentation traps are recommended on all west flowng tributaries.
4
Predicted results:

1. Increased clean gravel for salnmonid reproduction.
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2. | ncreased i nstreamcover.

3. Opening of lower stream to passage by adult sal nonids.

Specific activities:
Scouring structures - 40
Addi tional instream cover - 100

Bl asting operations - 2

Boul der renoval -1

Land owner shi p:
100% USFS
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Yoosa Creek

Yoosa Creek is in relatively good condition. Little physical
enhancement in recomrended wth the exception of increased

vegetation adjacent to forest road 103 and continued maintenance

of associated drain structures.
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Maggi e Creek

Problem  Extreme annual streamflow variation; high water tenpera-
tures; lack of instream cover; bank erosion; sedinenta-

tion; and lack of pool habitat.

H gh spring runoff and the related erosion and scouring activity
are the primary problens on Mggie Creek. Scouring has displaced
much of the woody debris and filled in natural pool habitat.
Lack of overstory and riparian vegetation in the |ower reaches

has led to high summer water tenperatures.

Sol uti on: Check dans, instreamdeflectors, and related pool
habitat enhancement is recommended for the lower 12.9 km of
Maggi e Creek. Enhancenent of stream side riparian vegetation in
the lower 3.2 km of stream is greatly needed. Intermttent
riparian enhancement is recommended for the next 9.6 kmin
| ocations where floodplains exist. The addition of anchored
woody debris (i.e., stunps, logs) is recomended throughout the

system Pool construction is especially needed in the |owest 3.2

km of stream

Predicted results:
Addi ti onal instream cover.
Addi tional pool habitat.

Reduced stream velocity (energy).

Decreased water tenperatures.
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5. Reduced erosion and sedinmentation.

Specificactivites:
1. Pool habitat construction - 3.2 km (20).
2. K dams, log structures - 30.

3. Rparian vegetation - 9.6 km

Water rights:
0.25 cfs
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M ssion Creek (Upper)

Problem  Bank erosion; sedinentation; high water tenperatures;

instreamcover; and |lack of pool habitat.

Upper Mssion Creek is subject to cattle grazing activity.
Degradati on of riparian vegetation has |eft stream banks suscepti -
ble to erosion. Lack of woody debris and large substrate

restricts the formation of pool habitat.

Solution: Extensive riparian enhancenent, both short woody plants
and tall overstory is recomrended. Small instream structures to
decrease stream velocity and form pool habitat are needed. Addi -
tional woody debris throughout the system is recommended to pro-

vi de cover.

Predicted results:
1. Decreased bank erosion and sedi nentation.
2. Lower water tenperatures.

3. Increased instream cover and pool habitat.

Specific activities:
L Ri parian enhancenent - 6.4 km
2. Instream structures - 32.2 km

3. Wody debris - Depended on availability

Land owner shi p:
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100% Private

Water rights:

Not avail abl e
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Pi ne Creek

Probl em Pine Creek is in fairly good 'condition. Gazing by
cattle is noderate and does not seemto adversely affect the
stream Only 0.8 kni section at SK 2.4 shows signs of
f1 oodpl ai n activity. The lower 3.2 km of Pine Creek |acked

sufficient instream cover for juvenile steelhead.

Solution: Riparian enhancenent is recomended for the 0.8 km
mles section at SK 2.4 and additional woody debris, pool
excavation and log or rock dam structures is reconmmended for the

[ ower 3.2 km of stream

Predicted results:
1. Increased instream cover for juvenile salnonids.

2.  Decreased erosion and water tenperatures below SK 2.4.

Specific activities:

1. R parian enhancement - 0.8 km
2. \Wody debris - As available

3. Log or rock structures - 32 km
4,

Pool excavation - 16.1 km
Land owner shi p:

98% Private
2% Nez Perce Tri be
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Rabbit O eek

Problem  Cessation of flowto lower 4.0 km during | ate sumrer

months: and |ack of flow

Solution: As the watershed of Rabbit Creek is quite small, no

enhancenment activities are reconmmended for this stream

Water rights:
0.04 cfs

i
,,,,,,
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Sally Ann Creek

Probl em Sedi nentation: and extreme annual stream fl ow vari ati on.

The section of Sally Ann Creek below the falls (SK 0.8)is in fair-
'y good condition. Hgh spring runoff and excessive sedinentation
in the lower end is probably a function of land use practices in

headwat er ar eas.

Solution: R parian enhancement on Sally Ann Creek is reconmended
above the falls. Check dans or instream deflectors should be |o-

cated in side tributaries to trap high inputs of sediment.

Predicted results:
1. Decreased peak runoff.

2. Decreased sedinentation.

Specific activities:
1. R parian enhancenent - 3.2 km
2. Side channel defelctors - 16.1 km

Land owner shi p:
10% State |and
90% Private

Water rights:
0.58 cfs
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Val | Creek

Probl em Lack of instream cover: sedi nentation; noderate annual

stream fl ow vari ati on.

The aquatic habitat found in Wall Creek is generally of high
quality. The exceptions are found where the creek flows through
pasture land at approximately SK 3.2. Riparian vegetation in

general is good.

Solution: Riparian enhancenent is reconmended in the vicinity of
SK 3.2. Sedinent collectors should be located in side drainages
to prevent the input of sedinent from nearby |logging operations
and grazing activities. Additional instream cover for juvenile
sal noni ds can be provided with the addition of boulder groups,
check dams and woody debris in the upper reaches of the stream

(cutthroat trout only).

Predicted results:
1. Increased cover for juvenile salnonids.
2. Decreased sedinmentation during peak runoff.

3. Decreased peak runoff.

Specific activities:
1. Sedinment collectors lo&ed on key tributaries (20).

2. Additional instream cover structures in mddl e reach(25 struc-

tures).
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Land owner shi p:

7% State
93% Private

Water rights:
0.46 cfs
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Three Mle Ceek

Problem  Extreme annual stream flow variation; high water tenper-
ature: lack of instream cover; sedinentation; and |ack

of pool habitat.

The Three Mle Ceek drainage is generally in poor condition.
Sewage effluent fromthe town of QGangeveille, Idaho flowinto this
system high in the watershed. R parian vegetation throughout the

upper Wwatershed is degraded due to grazing and agricul tural
activites.

Solution: Extensive riparian enhancement is recomended in the
upper Three Mle Creek watershed. Check dans constructed at
strategic |ocations where sedinent input is greatest would reduce
sediment load to the |ower sections of the stream which are
potentially usable by anadromous salnmonids. The |ower 9.5 km
of Three Mle Creek requires extensive pool construction, which
could be maintained with either check danms or boul der groups. In
| ocations where floodplains now exist rechannelization (meanders)

is recomended with subsequent riparian enhancement to establish

new banks and riparian zones.

Predicted results:

1. Increased pool habit& and instream cover in the lower 9.5
km of stream

2. Decreased water tenperatures and sedimentation.
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3. Decreased peak runoff.

Specific activities:
Rechannel i zation 2.4 km
Riparian vegetatian - 24.1 km

Check dams - (sedinmentation - 25)

M~ w oo -

Check dams -(Pool construction - 100)

Land owner shi p:
100% Private

Water rights:
1.24 cfs
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Wi skey Creek

Probl em Sedi nent ati on

Except for the upper '4.8 km of Wiskey Creek, where logging and

agricultural activities have degraded the riparian zone |eading
to increase sedinent input, the drainage is generally in good con-

dition.

Sol uti on: Ri parian enhancenent is recomended for the upper 4.8
km of \Whiskey Creek. In addition, a dirt road crossing the
creek at approximately SK 19.3 should be stabilized to reduce

erosion.  (resident fish only)

Predicted results:
1. Decreased sedinent load to the upper drainage.

2. Decreased water tenperature.

Specific activities:
1. Riparian enhancement - 4.8 km

2. Road stabilization - 1 location

Land owner shi p:
25% State
75% Private &

Water rights:
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0.49 cfs
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Wl low Creek

Problem  Sedinentation;lack of instream cover; high tenperatures.

WIllow Creek is a severely degraded stream due to grazing
and agricultural activities. Riparian vegetation is absent
t hroughout most of the watershed. Bank erosion is prevelent
along the entire length of the stream proper. Smal | er

tributaries are generally in better condition.

Sol uti on: Ext ensi ve riparian rehabilitation and bank
stabilization is recomended for the entire drainage. In
addition to short woody vegetation, it is recommended overstory
cover also be included due to the exposed nature of the streams

| ocation in an open valley.

Predicted results:
1. Decreased bank erosion.
2. Decreased sedinent |oad.

3. Reduced water tenperatures.

Specific activities:
1. R parian enhancement - 11.2 km

2. Bank stabilization - 8 km

i L.
. AL

Land owner shi p:
100% Private
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CONCLUSI ONS

The major objective of this survey was to determne to what
extent anadronous sal nmoni ds utilize streanms which flow all
or in part through the Nez Perce Reservation. As this report is
the conclusion of two years of inventory, the first which was
reported by Kucera et al (1983), this conclusion section wll

summari ze data for both years.

Rai nbow steel head trout were found in all streans surveyed during
1982 and 1983 with the exception of Cottonwood Creek (SF
Tributary). Barriers to mgration were found on Cottonwood Creek
(SF Tributary), Jim Ford, Three MIle, Lawers, Wiskey, Sweet-
water, \Webb and Lapwai Creeks. In the case of the other streans,

water flow would be the major limtation to upstream novenent of

adul ts.

The five highest densities of overyearling rainbow steelhead were
found in Little Canyon (Mddle), Cottonwood (L Mddle), Big
Canyon (Mddle), Big Canyon (L Mddle), and Jacks (M ddl e)
Cr eeks. (Table 72). The five highest densities of subyearling
rai nbowsteel head were found in Tom Taha (Lower), Six Mle
(Mddle), Bedrock (Mddle), Pine (#2), and Big Canyon (L Mddle)
Creeks (Table 73). Chi nook sal non, juveniles found occasionally
at streammout hs throughout the |lower C earwater Basin, were found

in great nunbers only in Lolo Creek (#4).
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I n order to plan for the future enhancenent of the | ower
Clearwater River Basin, criteria for prioritization of streams are
necessary so that the relative enhancement potential of such
streans is rated. The following criteria are very general and
are meant only to identify the four streams with the nost

enhancenent potential fromall streans surveyed.

The nost critical parameter affecting fish production is the
amount of waterflow within a stream The amount of flow
dictates the extent of enhancenent of the habitat. The second
most critical parameter is the quality of the water, including
tenperature, nutrients, and pollutants. The third paraneter, in
order of inportance to fish production, is the rate of sedi nent
input into the stream The fourth factor, and by far the easiest
to enhance, is the physical habitat (depth, wdth, velocity,
cover, etc.). These parameters are also in order of their
conplexity and cost in relation to attenpts to alter their

present conditon.

Following this line of reasoning, two streanms were identified
fromthe group surveyed during 1982 and 1983 as having the best

potential for enhancenent of anadromous fish production.

1. Lolo Creek System
2. Big Canyon Creek System

These streans had the |argest watersheds and the highest annual
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flows wth good quality water in the |ower basin. Both  streans
exhibited problens with sedinentation and habitat availability

to varying extents.

Two additional criteria are necessary to finalize the
prioritization process. These are not physical but policy
criteria. The first consideration is the inportance of the

species to be enhanced. The second consideration is the excediency
of an enhancenent project (i.e., a project would be easier if done
on land controlled by the initiator of the project). Federal ,
State, or Tribally controlled |and would be easier to access than

privately owned Iand.

The top two streams which have nost potential for enhancenment

within the [ower basin are:

1. Lolo Creek System

This stream has the highest flow of good quality water of those
streams surveyed. This stream can support both rainbow steel head
trout, spring chinook, and possibly fall chinook salmn. Nnety
percent of the critical land associated with this stream is

either federal or state controlled.

2. Big Canyon Creek System

This stream has  one of the two highest flows of good quality
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water. It can support rainbowsteelhead trout in its lower 19.3
kilometers. Only about 5% of this critical land is controlled
by the federal government. The inaccessability and its |ocation
entirely wthin the Nez Perce Reservation make enhancenent of

this stream feasible,

Mst of the streams inventoried during 1982 and 1983 were found to
have habitats in marginal condition,though a w de range of habitat
conditions were found from good to bad. The majority of these
streans were at a point where further degredation could severely
limt salnonid ‘production. As the streans inventoried were
generally small with privately owned watersheds, enhancement ac-
tivities may be logistically conplicated (easenments, land use con-
tracts, right of ways). Habitat protection to maintain the stream
systens in their present state of marginal salnmonid production nay

be the priority approach.

Oofino Creek, Potlatch River and Clear Creek also floww thin the
reservation, and are large systens simlar to Lolo and Big Canyon
Creeks. Inventory data is lacking on these streans and it is rec-

comeded that inventory activities continue on these streans.

The Habitat Quality Index (HQ)was originally intended to describe
the relationshi ps between salmonid biomass and habitat  quality.
These rel ati onshi ps have yet to be nodelled accurately. This
model would have potentially described the carrying capacity of

the streans surveyed which would have identified to what ext ent
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the streans were seeded.by returning adults. In addition, the op-
timum production within the streams (follow ng enhancenent activi-
ties) could have been predicted. These data are critical to the

enhancenent planning and prioritization process.
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Table 72. A ranking of overyearling rainbow steel head popul ation

found in the lower Clearwater River Basin, |daho, 1982,

1983.

Stream Station Standing Crop Densi t
... ... kgha_ fishim
Little Canyon M ddl e 89.1 0.13
Cot t onwood L Mddle 87.6 0.22
Big Canyon M ddl e 78.6 0.18
Bi g Canyon L Mddle 42.8 0.13
Jacks Middl e 41.7 0.19
Wi skey 1 39.8 0.02
Sally Ann 1 38.6 0.39
Pi ne 2 37.8 0.25
Bedr ock M ddl e 35.6 0.16
Bedr ock 2 35.6 0. 60
Yakus 1 31.4 0.18
Bi g 1 26.7 0.08
Vel | 1 24. 3 0.18
Lapwai M ddl e 24.2 0. 04
But cher 2 23.1 0. 06
Lol 0 5 22.2 0.13
Jim Ford 2 21.8 0.07
Big Canyon Lower 20.4 0.04
M ssion UMddle 18.7 0.03
Pi ne 1 : 17.3 0.10
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Table 73. A ranking of subyearling rainbow steel head popul ation

found in the lower Cearwater R ver Basin, |daho, 1982,

1983.
CStream Station Standing Gop | Densi ty
____________________________________ kg/ha ~  fish/nmk
Tom Taha Lower 98. 2 3.6
Sixmle M ddl e 55.1 2.4
Bedr ock M ddl e 23.1 1.6
Pi ne 2 18.4 1.0
Big Canyon M ddl e 17.5 1.2
Wi skey 1 14.9 0.7
Sally Ann | 14.7 1.1
Little Canyon Mddle 13.2 0.2
Jim Ford 2 .6 0.4
Cot t onwood .L Mddle 1.5 0.5
Lapwali M ddl e 6.9 0.7
Yakus 1 6.7 0.6
Vél | 1 5.2 0.5
Cl ear M ddl e 4.7 0.1
Maggi e 2 3.3
Cot t onwood M ddl e 3.1 0.2
Lol 0 5 3.0
Sweet wat er M ddl e 2.2 0.1
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