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EZECUTIVE &5

This is the sscond phase of a two-part study that was
conducted by Montana Department of Fish, Wildlife and Parks in
contractual agreement with Bonneville Power Administration to
address measure 903{a8){7; {formerly 804{a3(9)) of the Northweast
Power Planning Council's River Basin Fish and Wildlife Program.
Objectives were to determine instream flow needs in Kootenal River
tributaries to maintain successful fish migration, spawning and
rearing habitsat of game fish, evaluate existing resident and
rearing fish populations, and compile hydrologic and fishery
information reguired to secure legal reservation of water for the
fishery resource.

The Hootensai River fishery is threatened by microhydre and
other water use development which reduce tributary habitat
pritical for maintaining a healthy spawning and reaving
environment. The watted perimeter method was used to estimate
flows reguired to maintaln existing resident and migratory fish
populations in 28 tributaries to the Kootenai River. Higrant
passage flows were determined using the discharge-average depth
relationship at four {usually five) riffle transects. This
information will provide the basis to reserve water through
application to the Montana Department of Natural Resources and
Conservation.

Electrofishing during the fall, in stream reaches where
instream Tlow measurements were made, indicetes the relative
potential for production of recruits in the various streams. The
locetion of some sampling secticns withim low stability channels
near the tributary mouths may have resulted in underestimates of
fish populations farther upstream. Fishing pressure in easily
accessible aress may slso have artificially reduced fish
populations in portions of some reaches. Estimates of resident
and pre-emigrant Salmo spp. were highest in Big Cherry Creek
(1,227 + 131 per km), followed next in abundance by Seventeenmile
Creek (982 + 57 per km). Cripple Horse, East Fisher, Sinclair,
Swamp creeks and the Horth Fork of the Yaak River also contained
more than 500 fish > 75 mm per km.

Filow messurements ranged from 0.2 cfs in Canyon Crsek to 634.3
cfs in Lake Creek. Basal flows in many of the study streams are
typically lower than optimal for fish production during portions
of some water years, even without the effects of consumptive watew
uses. Cumulative effects of present water appropriations, in many
stream reaches grossly over-allocated, could degrade the fishery
resource if wsater ussrs exercise theilr water rights o the fullest
gxtent. It is unknown, hewever, what percentage of existing
claims are valid or presently in use. Recommended instream
discharges were set at the level needed to maintain present fish
stocks in the Kootensi system. No water should be removed By water
users with junior priority dates when natural flows deciine below



the recommended limits and senior water users should be sncouraged
to conserve water.

Sediment pollution, toxic contaminants and channel instability
caused Dy man's activities in the drainage continue to threaten
the health of the fishery resource. Point and non-point sediment
loading are apparent in nearly all of the study streams due to
timber harvest practices and reoad construction. Inadvertent
spills and seepage from mine tailing and settling ponds, which may
contain toxic materials, have been documented in some streams.

Deltaic materials are accumulating at the mouths of
tributaries entering the Kootenai River below Libby Dam due to a
regulated reduction of peak flow events. Dunn, Libby, Pipe and
Quartz creeks have depcsited substantial deltas which historically
were redistributed by high river flows. Although migrant passage
into these streans does not appear to be inhibited at present,
continued deposition may eventually impede natural repreoduction in
some streams. Migrant bull trout may be particularly sensitive
because their fall spawning run coincides with low tributary flows
and reduced chznnel depths., Standard surveying technigues were
used to document the present elevation and aresz of the Quartsz
Creek delta. The method is inexpensive and reproducible, and
should be repeated on a five- to ten-vear basis.



IHTRODUCTION

In recognition of the harmful effects of hydropower
development on fishery habitat, the Northwest Power Planning
Council {1982) under direction of the Horthwest Power Act of 1880,
developed & plan " ... to protect, mitigate and enhance £ish and
wildiife, including related spavning grounds and habltat, on the
Columbia River and its tributaries.” The program was designed to
deal cowmpreshensively with the Columbis drainage system; the
Kootenai River is the second largest tributary. This final report
is the second of & two-phass research effort funded by the
Bonneville Power Administration and performsed by the Hontana
Department of Fish, Wildlife and Parks (MDFYP) to address measure
903(8){7?} (formerly 804(n3(%)) of the Horthwest Power Planning
Council's Columbias River Basln Fish and Wildlife Program. The
first report {(Marotz and Fraley 1986), recommended that "asjor
forks of the tributaries . . ., and upper stream reaches
exhibiting dissimilar hvdrologic characteristics should be
vesearched to clarify instream flow needs.” Additional streanm
reaches, identified as containing lmportant or sensitive fishery
habitet by MDPW¥P and 4.5, Forest Service persomnel, were included
to complete a basin-wilide investigation of the Kootenai River
drainage of Hontana,

The Kootenal watershed is a high water-yvield drainasge and
tributaries have been targeted for microhydro and irrigation
development, both of which could reduce available habitat required
to maintain the valuable fishery resourcs, Fisherles production
in tvibutary streazms L1s relsated teo the amount of insect
production, bank cover, and fish spawning and rearing habitat.
When discharge declines, stresm flow recedes from the riffle
areas, potentially reducing food production, and spawning and
regring habitats. Thus, the wetted perimeter-discharge
relationship for riffles can be an important parameter in the
assessment of fisheries needs {Leathe and Nelson 1888). It is
important that instream flov requirements of game fish species be
determined so that fisheries needs can be balanced with those
reguired for power and irrvigation facilities,

Tweniy-eight streams in the Kootenal basin were investigated
in this etudy. These streams supplement those investigated by May
{1982), and Marotz and Fraley (1986), and by increasing the sample
points within previously studied subdrainages, raise the level of
resolution 1o the analysis of the Footenal basin. The 22 strsams
are arrvanged either by subdrainage groups, or individually for
those that flow directly into the Hootenal River.

Speciss abbreviation and popular geme fish referred to
throughout this document are as follows: westslope cutthroat
rrout, Salme clarki lewisi (WCT): rainbov trout, Salmo gairdneri
{RB}: rainbow and cutthroat hybrids {(HYE): bull trout (inland
Bolly Varden), Salvelinus confluentus (DV); kokanes salmon,







Oncorhynchus nerka {(KOK}; eastern brook trout, Salvelinus
fontinalis (EBT); northern mountain whitefish, Prosopium

williamsoni (M¥F): and the burbot, Lota lots (LING.

This phase of the project began in March, 1987, with the
following objectives:

1] To complete a basin-wide instream flow investigation in
the Eootenai River drainsge of Montana by determining
discharge reguirements for maintenance of fish
sroduction in 28 streams, deemed important fishery
habitat, which had not been previcusly studied.

2} Evaluate existing resident and rearing fish populations
in the tributary reaches where the instream £flow
measurements were made, and assess potentisl barriers to
migrant spawners.

33 Compile available hydrologic and fishery information
required to secure legal reservation of instream flows.

AN






STEDY AEEA

The Kootenai River, the sscond largest tributary to the
Columbia River, originates in Xootenay Hational Park near Banff,
British Columbia. The river enters Montana near Rexford, Montans,
flows southward through the Purcell and Salish mountains and
enters the reservoir created by Libby Dam. Below the dam at
Libby, Montana, the river turns northwest along the Cabinet
Mountain range and crosses the Idahe border near Troy, Montana.
The Kootenai is approximately 780 km long and flows into the
Columbia River st Castlegar, B.C.

The drainage basin is characterized by north to morthwvest
trending mountazin ranges composed of faulted and folded crustal
blocks of metamorphosed sedimentary rocks of the Precambrian Belt
Series and minor basaltic intrusions. The area is typified by
rugged, steep mountain slopes and narrow valleys. As much as 90
percent of the Kootenai basin is coniferous forest; a small amount
{about 2 percent) is agricultural land used mainly for pasture and
forage production (Bonde and Bush 1982).

0f the approximately 49,887 km® in the Kootenai drainagse,
runoff from 4,301.5 km“ enters the Xootenai from the twenty-sight
tributaries under investigation. Figure 1 shows the relative
iocation of major tributaries reported here, and by Marotz and
Fraley (1986). Individual stream descriptions are included in
their respective sgections of this report.

The Tobscco River subdrazinage exhibits the grestest potential
for dewatering of 21l major Kootemal tributaries in Montana.
Precipitation is low in the basin, averaging about 35 inches per
YRAY. The gentles wvalley bottom topography is conducive to
ranching, residential development agnd recreational facilities such
as golf courses. 6Gross over-appropriation of water rights for
irrigation and domestic use is common. The Tobacco River systen
iz the largest spawning and rearing tributary to Libby Reservoir
sputh of the Canadian border.

Smaller tributaries that enter the ¥ootenal drainage above
Libby Dam also provide important spawning and rearing habitat, and
gustain trout populations in the reservoir. HMost reservoir
tributaries including the North and Scuth forks of Big Cresk,
Cripple Horse and Canyon creeks, drain land managed by the U.5.
Forest Service for timber production.

Dunn Cresk flows dirsctly inte the Eootenai River and is the
only tributary used for spawning other than the Fisher River
system for 27 km below Libby Dam.

The Fisher Eiver subdrsinage is the first of four major
rributaries in Montana which enter the Kootenail River below Libby
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Dam, Approximately 80 percent of the drainage is privately owned.
The low gradient topography in the basin is utilized extensively
for cattle ranching. The five streams included in this report
{Pleasant Valley, HcGinnis, Silver Butte, East Flsher and ¥West
Fisher creeks) show evidence of increased bank erosion from cattle
grazing in the riparisn srvyess. All of these tributaries have
potential to supply recruits to the Kootenal River.

The Libby Creek subdrainage is the second malor tributary to
the Hpotenai Hiver below Libby Dam. Granite and Blg Cherry creeks
are high discharge streams flewing from the Cabinet mountains.
Swamp and Midas creeks are low discharge streams draining opposite
sides of Horse Mountain.

The Bull Lazke subdrainage, the third major Kootenai Riwvsy
tributary, is isclated from use by Kootenal River migrant fish by
a dam located mnear its mouth. Outflow from Bull Lake and Keeler
Creek converge in Lake Creek which flows north toward the Kootensal

Biver.

he Yaak Biver subdrainage is the fourth and last major
tributary to the Montana portion of the Kootenai River below Libby
Beservoir. Yaak Falls, located 13 km upstream from the mouth,
presents & barrier to migrant fish from the Kootenmal River. The
main stem Yaak and its principal forks have received the most
interest in the Kootenail drainsge for small scale hydroelectric
development.

The Kootenal tributaries are characteristically high gradient
mountain streams with bsd material consisting of wvarious mixtures
of sand, gravel, rubble, boulders and differing amounts of clay
and silt, predominantly of glacio-lacustrine origin. Fine
materizls, due to thelr instability during periods of high stream
discharge, are continually abraded and redeposited as gravel bars,
forming braided chamnels with alternating riffles and pools.

Siltation and dewstering are major threats to the aguatic
habitat in the tributaries. Siltastion has been increased by
timbher harvest, mining, poor sgricultural practices, and rosd
construction. 4 high percentage of fine material in the
streambed, unless removed from the gravels by dominant dischargs
flows, can be deleteriocus to the spawning habitat, and egg and fry
survival (Peters 1%6Z).

Stream flow in unregulsted tributaries generally peaks in HMay
and June after the onset of snow melt, then declines to low flows
from November through March. HNatursl low flows during sutumn and
winter months combined with surface, anchor and frazil ice, as
well as channel scouring during ice-cut 1o spring, can be
especially damaging to fish and f£ish habitat. ¥or this reason,
water withdrawals during this time may have an additiomal impact
on the already stressed fish populations. Decreasing flows during
summer incrsase vater temperaturs and reduce the amount of cover



available to rearing voung. Extremely low flows may strand adults
and young recruits in rapidly warming pools. Therefore, if trout
populations are to be meintained at present levels, new
consumptive water users {(having lster priority dates than these
Future water reservations) must cease withdrawing water when £lows
fall below the recommendsd aminimums. Senior water users should
also be encouraged to consserve water during low water periods to
avoid dewatering fishery habitar.




HETEGDS
Instrean Flov Beconmendations

The wetted perimeter method described by Nelson {1980} was
used fo determine instreasnm flows needed to maintain existing fish
populations. The upper inflecticon point in Montana's wetted
perimeter method identifiss the flow at which nearly all available
riffle hebitat iz wetted (Leathe and Helson 1986). Flows reguirsd
for adequate passage for spavning migrents were derived using ¥ETP
output. Details of the procedures are explained in Marotz and
Fraley (15%86). Flow measuremsents werse made using the msthods
explained by Buchanean and Somers {1969},

Bydrologic Characteristics

For ungauged streams, mean annual dizcharge was estimated from
a multiple ragression eguation derived by Parrett and Hell {1985}
The following log-linear form, based on 47 stream~flow measuring
sites and gauging stations in northwest Montana, has an ¥ value of
0.844 and a standard error of 33 percent {(p>0.93):

Q, = 0.0165 A0-974 ;1-159

Where: Q, = mean annual discharge {cfs}

A

drainage arssz (miz}

and P mean annual precipitation

{from U.5. 5o0il Conservation Service 1877}

Tributary drainage areas were determined using standard USGS
topographic maps (2.64 in = 1 mi scale} and an electronic
planimeter. The precipitation portion of the equstion (P} was
hased on average annual precipitation from 1941 through 1970 in
each watershed (U.8. Soil Conservation Service, 1977). HMean
annual discharge and eightieth percentile exceedance flow
hydrographs were developed for all gauged streams based on a
minimum of ten vears of daily readings compiled by the USGS ¥Water
Besources Division, Helena, Montana.

Population Estimates

Fish population estimates were conducted from July 1 through
October 10 to avoid spring spawning Salmo spp. 50 885 to target
resident and pre-emigrant fish. The timing of the estimate
reduces the chance of viclating the assumption of a closed
population and produces results more compareble from year to
vear. Electrofishing reaches were located in the reach chosen for
the weitted perimeter analysis. An aitempt was made teo choose a
sample section that best represented the average strean conditicons
in the reach for an sccursie estimate when results wers

e



extrapolated to number per kilometer and scre. Spscies
composition was based on morphometric characteristics {(Scott and
Crossman 19%73). EReinbow and westslope cutthroat trout were
combined for estimates of population size,

A thres-person crew (two netters, one shocker) used g Colfsziy
BE-iC gas-powered backpack electrefishing unit on streanms less
than 6 cfs. OUn streams greater than 6 cfs, a vank shocking unit
or 8 drift shocking boat containing a Coffelt variable voltage
pulsator-3E electroshocker energized by a Homelite gas-powsred
generator were usead,

The mark-vecapiurs method {Seber 1973) was utilized on four
streams in the study. In these streams, endpoints of sample
sections were chosen for thelr location beitween physical strean
features thought to discourage fish passage. Individeal fish were
marked with a pelvic or caudal fin clip and released throughout
the zample section and ailowsd to redistribute.

Population size (N} and variance {V[¥]} for mark-recapturs
egtimates were calculated sccording to Seber (1873}

{M+1y {O+1y {(M-R} {C-R3

o o
ViH] =

(R+1)%  (R+2)

Bhere: ¥ = numbeyr of marked fish

#

C = number of fish in the recapture sample

§i

sznd B = number of marked fish recaptured.

The removal method of population estimation was utilized on 23
gtresms in the study. On 17 of those streams, acceptable
precision was achisved after two removal passes, basad on the
probaebility of capture excesding 30 percent. Ses Marotz and
Fralevy {1886 for calculations of (H) and ViN}. On six streams,
low probebilities of capture necessitated a2 third removal pass,
Calculation of the population estimate after three removal passes
ig an involved procedure, and was taken from Armour et al. (1983}
The estimated population size (N} and standard error ss{l}) were
calculated as follows:

) M
¥ o= -
1 - {1 - py°
8



! H(N - M3M

se(i) = 5 " ~ 3 Py
\f MS - NN - M3{3p)© / (1 - pi?

the sum of a1l removals

where ¥

0.956784 -~ 0.9Z4031(R) %ilSEQSéS(R}z

>
H

R=(C-M /H
G = Uy + 20, + 37,

and U = the number of fish in =ach removal pass (ﬁl, Uy and
ol
3

Migrant Trapping

Two bi-directional fish traps were installed approximately 1
km upstream from the mouth of Duan, Seventeenmile, and Guartsz
creeks to capture migrants traveling both up and downstreamn.
Individual traps were 122 by 122 by 70 cm welded metal frames
surrounded on all sides and bottom with 12 mm hardware cloth mesh.
an X-shaped arrangement of poultry-wmesh leads with 2.54 cm
openings, supported by metal fence posts driven into the
streambed, guided fish toward the throat of the traps. Escape was
made difficult by a V-shaped baffle extending inward at the front
of the trap tc a 5.8 cm-wide, vertical slot (10 cm-wide for bull
trout) in the interior. A trap door in the wooden top and minimal
internal reinforcement provided easy access to the catch with a
dip net. A water scope was used to assure that all fish vere
removed from the traps. The trap leads were designed to release
if water and debris strained the trap structure (Figure 2). Leads
were brushed free of debris up to twice daily and checked with the
yater scope to maintain trapping efficiency during spring runofl.

Catches were standardized to catch-per-day assuming catch rate
was constent., Stream discharge was recorded in conjunction with
fish catch. Fach captured fish was measured and marked by a clip
of the right pelvic fin before release. The largest rainbows and

all the bull trout were tagged.

The migrant populations were approximated to the maximunm
likelihood estimate using Schnabel's multiple census formula
modified by Chapman {Ricker 18735):

(€, My
B+

Where: M, = the number of marked fish > 180 mm at large at
time %,
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Figure 2. A diagram of the bidirectional fish trapping structure
installed in Dunn., Ssventesnmile and Juaritz creeks.
Release wires were designed to drop the trap leads if
water and debris strained the trap structure.



c the number of fish > 180 mm captured at time t,

#

L

the number of marked recaptures.

and R

Approximate limits of confidence {(p»0.%5) for this formula
were obtained by considering 2= R as a Poisson variable (Ricker

1877%.

The migrant bull trout population was estimated by the mark-
recapture method. Migrants were captured on thelr upsirean
migratjion, fim-clipped,  tagged and releaged upstream. Population
size (M) and variance {VIN}) were calculated according to Seber

(1973).
(M+1) (C+1)
. |
(R+1)

{M+1) {C+1) (M-R} (C-R}

VIN] = :
{R+13 (B+2)

Where M = the number of inmigrants captured

[

the number of outmigrants captured

]
i

the number of marked ocutmigrants.

wd
]

Spavning Survevs

Redds were recorded by project pevsonnel in Quartz Cresk in
October after the spawning run of bull trout was completed. Redds
ware identified as definite, probable or possible using criteria
described by Shepard et al. {1%82). Only those redds classified
as "definite” or "probable" were included in the final count.

Monitoring Belts Formation

A 75-cm iron stake {(fluorescent crange) was driven inte the
northwvest boundary of the Quartz Creek delta. This permanent
plumb bob point is on the downriver side of Quartz Creek, and just
putside a horse pasture fence. Nails driven intc two Cottomwood
trees on the upriver side of Quartz Creek serve asg bench marks,
and are identified with metal tags numbered BM241 and BM242 (see
map, Appendix Al}. The transit was directed toward BM241l, and the

angle disk was set to zero degrees. Distance and elevation
measurements were made on angles of §, 35, 30, 55, 606, 70, 82 and
110 degrees. Horizontal distances were measursd zlong 2

surveyor's tape attached to the plumb bob stake and stretched
along the bearing being shot. Elevational {stadia red) readings
were taken along the surveyor's tape at increments determined by

changes in topography.



All measurements taken are recorded in Appendix AZ-A9.
"Horizontal distance" refers tc the distance along the surveyor's
tape from the fixed stake under the plumb bob. *Stadia rod
reading” is that reading off the stadia rod as seen through the
transit. "Elevation” refers to the elevation of the delta surface
relative to the bench mark. It is arrived at by adding 100 to the
reading of BMZ41 and subtracting the stadia rod reading.
Elevations are fixed by the bench mark and are, therefore,
directly comparable to future elevations corrected to the same
bench mark. Topographic measurements should be reproducible if
there has been no surface change on the delta. Plots of each
transect are given in Appendix A10-417. and are gensrated by
inputting elevations along the Y-azxis and horizontel distance
along the X-axis.

Mid-channel elevations were measured along the primary
distributary of Quartz Creek. A tape placed in the deepest part
of the stream from the delta surface to the Kootensi REiver was
used to record horizontal distance.

iz



RESULTS AND DISCUSSION

Stream descriptions, population estimates and hydrologic
information required for recommending instream flows are presented
in seven groups: 1} major forks within the Tobacce River
subdrainage, 2) drainages that flow directly into Libby Reservoir,
3} gstreams that flow directly into the Kootenai River, 4) major
tributaries to the Fisher River subdrainage, 5) the Libby Creek
subdrainage, 6) the Bull Lake subdrainage, and 7) major stream
courses within the Yaak River drainage. Portions of the above
groups were previously addressed in Marotz and Fraley (1986).

In many of the streams, the upper inflection peoint occurs at a
higher discharge than is typically observed during the low flow
portion of some water years. The upper inflection point
represents the optimal flow whereby the full potential of a
particular channel morpholegy to produce fish and prey items is
realized. Snowpack and precipitation preducing water yield during
the study was below normal. In many of the study streams, natural
fiow conditions are such that the potential for maximum fish
production may be limited at times, even without the effects of
consumptive water uses.

There are several reasonsg these streams may historically
exhibit this conditiom. Many of the tributaries included in this
study are lower stream order than those of previous studies in
Montana., Smaller drainages are more subject tc peak flow events
than larger basing due to the localized nature of meteorological
events. Rarely will all the tributaries of a higher order stream
receive & storm of equal intensity. For example, Dunne and
Leopcld (1978} state that in a Wyoming spring snowmelt area,
bankfull discharge is 40 times the mean annual for small basins
and ten times for large basins. Rain-on-snow events, which are
common in the Kootenai basin, may accentuate this disparity. The
resulting channel morphology is shallow and wide, especially when
elevated sediment loads are introduced with the peak flows, and
the relationship between channel shape and basal flow diminishes.
In streams of this type, when discharge declines to basal flow,
any withdrawals of stream flow will aggravate pre-existing
limitations. It is therefore extremely important that no water be
diverted from these streams when flows decline below the

recommended limits.



Tobacco Biver Subdrainage

The Tobscce River is the largest tributary system to Libby
Reservoir south of the Canadian border (Figure 3). Results of the
wetted perimeter analysils conducted in the lower reaches of ths
Tobacco RBiver and three inflowing tributaries (Deep, Grave, and
Fortine creeks) were previously reported. The four streams
included here aleo support the fishery ip the Tobaceo River and
Libby Reservoir through recruitment of the progeny of migrant fish
which ascend the tributaries to spawn. Inflowing waters supply
nutrients and food items such as benthic drift and forage fish.

SINCLAIR CREEX

Rescription

Stream rveach: Zinclaily Cresk from its confluence with the
Tobacco River (Sec. 14, T36H, R2Z7¥W) to its source (Sec. 30, T37N,

R25%) {(Figure 33}.
Stream length: 13.2 km., Total drainage area: 66.2 km?,
Gradient: 335 m per km.

Bource snd Land ise

Sinclair Creek originates on the western slopes of the
Whitefish Mountain range. The highest point in the drainage is
Fsanka Peak at 2,288 m (7,505 £t} elevation: snd Sinclair Creelk
jeins the Tobacceo River at 768 m (2,524 ft) elevation.
Approximately 35 percent of the drainage, all in the lowver half,
is owned by private individuals. Champion International
Corporation and the State of Montana together own five percent:
the remaining 40 percent of the drainsge is held by ths U.5.

Forest Bervice.

Timber production, grazing, forage production, and to a lesser
extent residential development are the primary land uses in the
drainags.

Flows

Few flow data have been obtained on Sinclair Creek except for
sporadic measurements by personnel of the Xcoitenai Hational Forest
and Montana Depariment of Fish, Wildlife and Parks. Feotimatred
mean asnnual discharge is 18.6 cfs.

Potential Environmental Problems

Water appropriations for Sinclair Creek total 5.2 cfs, IFf
all water users exercised their water rights to the fullest



SINCL AR CREEX

THERRIALLT CREEK

GRAVE CREEX

FORTINE( CREEK

EDNA CREEXK

N

T FISH TRAP

L TRAANSECT LOCATION

e ELECTROFISHING SECTION

o 1 2 3 s
9 1 2 3 4xiomevers

SWAMP CREEK

Figure 3. -The Tobacco River subdrainage.
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extent, the stream would be devatered for most of the vear. It is
unknown what number of claims are wvalid or presently in use.

Timber harvest, roads, and livestock use of the riparian zone
have the potential to incresase sediment loading and peak flow
events which may degrade channel stability and fish habiiat.

Fish Populations

Regldent and Pre-smigrant Fish

& population estimste wae obtained on July 23, by 2 two-pass
application of the removal method using backpack electroshocking
gear. & 274-m section was sampled (8W 1/4 Bec. 24, 738N, R26W:
that had an average width of 4.4 m, and a discharge of 8.6 ¢fs at
the time of sampling. Game fish were primarily Salmo spp. (83
percent RB, 20 percent ¥CT and 17 percent HYB)., Electrophoretic
analysis of Salmo spp. sampled approxzimately 3 km upstreanm
revealed that genotypic proportions were 86 percent WOT and 13
percent RB. Fish sampled from the northern portion of Libby
Reservoir showed a much greater {95 percent) percentage of alleles
characteristic of rainbow trout {(Learyv et al. 1988) which could
explain the gradation of species composition In Sinclair Cresk.
Eastern brook trout were alsc present in ths stresm but less
abundant than Salmo spp. (Table 1). See Appendixz Bl and B2 for
iength-freguency histograms of all fish captured.

Flow Recommendations

Five permanent transects were established in riffls sreas in
Sinclair Cresk 0.2 kn downstream from Highway 83 crossing (8¥ 1/4,
Sec. 24, T35HN, RZ6V). The WETP program was calibrated to stage
and discharge measurements at flows of 31.8, 10.8 and 1.2 cofs,
Lower and upper inflection points in a plot of the wstted
perimeter~discharge relationship occur at 2.8 and & ofs,
respectively (Flgure 4). Based on sxlsting fish populations and
results of the wetted perimeter analysis, 2 flow of 8 cfs is
recommended for the low flow period from July 16 through March 371,

An aversge depth of 0.5 ft, minimum reguirement for passage of
migrant fish, 1s not reached in 2ll transects until the flow
equals or exceeds 24 cfs (Table 2). A passage flow of 24 cfe is
therefore recommended from April 1 throupgh July 15 to ensurse
successful migration of fish during the spring spawning run.



Tahble 1. The results of a two-pass population evaluatiom of fish
»75 mm in Sinclair Creek (S¥W 1/4, Bec. 24, T36H, RI6Y)
during July 1987. Discharge 9.6 cfs.

Salmo spp. EBT
Fish captured in sample sectiom ia3 650
Fish estimated in sample section 187 + ¢ 80 + 13
Fish estimated per kilometer 344 + 22 296 + 48
Fish estimated per acre 490 + 73 267 + 43
Average length of fish captured {mm) 128 177
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Figure 4. The wetted perimeter~discharge relationship for five
riffle transscts on Sinclair Creek, 18987.
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Table 2. The average depths in five rifflse cross sections on
Sinolair Creek at selected flows of interest.

Flow Average Depth (£t}
Csl 082 C83 C54 055
Z.8 41 30 2T 17 28
8.0 a5 3] .38 27 .38
Z24.0 .67 .57 .71 .30 .64
12



THERRIAULT CREEK

Description

Stream reach: Therriault Creek from its confluence with the
Tobacco River (Sec. 32, T36H, R26¥W) to its scurce {Sec. 6, T36N,
R2BY) {(Figure 3).

Stream length: 16.3 km. Total drainzge area: 55.9 km?Z,
Gradient: 28 m per km.

Source and Land Use

Therriault Creek originates on the western slopes of the
Whitefish Mountains at Therriault Pass. The highest point in the
drainage is an unnsmed peak, slevation 2,202 m (7,224 £t). Four
third-order tributaries enter the stream before its conflusnce
with the Tobacco River at 732 m (2,400 ft) elevation.

Approximately 47 percent of the drainage, mostiy in the lower
half, is owned by private individusls. The State of Montana holds
four percent and the remainder is held by the U.3. Forest Service.
Timber, hayv production, and livestock grazing are the primary land
uses in the drainage.

Flows

Few flow data have been collected on Therriault Creek except
for sporadic measurements by personnel of the Kootenai National
Forest and the Montana Department of Fish, ¥ildlife and Parks.
Estimated mean annual discharge is 18.15 cfs.

Potential Envirponmental Problems

Water appropriations listed for Therriault Creek total 206 cfs
{MDNRC 1987). If all water users exercised their water rights to
the fullest extent the stream would become dewatered. It 1is
unknown, however, what percentage of existing claims are valid or
presently in use.

4 point source of sediment polliution exists on Therriault
Creek Road (NE 1/4, Sec. 3, T33N, RZ6VW) due to improper road
drainage and f£ill-slope construction in the stream channel. Timber
harvest in the drainage, roads, and livestock grazing in the
viparian area have the potentisl to increase sediment loasding and
peak flow esvents which mey degrade channel stability and fish
habitat.
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Fish Populastions

Resident and Fre-emigrant Fish

A population estimete was obtained on July 2ZZ by a two.pass
application of the removal method using backpack shocking
egquipment, & 145-m section was sampled (HW 1/4, Sec. 3, T335H,
R26W), Average stream width in the sampled section was four m and
discharge wasz 8.3 cfs at the time of sampling.

Game fish populstion was composed primarily of eastern brook
rrout, followed in abundancs by rainbow trout. One bull trout was
alsc captured. Probability of capture of eastern brook trout was
insufficient {(p<0.3) for a reliable estimate, therefore, minimunm
estimates only are presented {Table 3). See &ppendix B3 and B4
for the length distributions of all fish captured.

Flow Recommendations

Five permanent transects were established on riffle areas in
Therrisult Creek located approximately 0.5 km upstream of the
Highway 93 bridge (NE 1/4, Sec. 3, T33N, R2Z6W). The WETF pregram
was calibrated to stage and discharge measurements at flovs of
16,2, 11.3 and 2.6 cfs. The lower and upper inflection points in
a plot of the wetted perimeter-discharge relationship occur at
flows of 2.5 and & cfs, respectively (Figure 5). Based on an
evaluation of the existing fishery, results of the wetted
perimeter analysis, and estimated water availability, a minimum
discharge of 4 cfs is recommended for the low flow periocd from
July 1 through March 31.

An average depth of 0.3 ft, minimum regqguirement for
successful psssage of migrant £ish, is not rsached in all
transects until the flow eguals or exceeds 7.5 cfs {(Table 4). A
flow of 7.5 ¢fs is therefore recommended for the pericd from April
1 through June 30 to ensure migrant passage and protect spawning
redds from dewatering.



Table 3. The results of a two-pass population evaluation of
reinbow and eastern brook trout >73 mm in Therriagult
Creek (H¥ 1/4, Sec. 3, T35N, R28¥) during July 1987.

Discharge 8.5 cofs.

EBT B
Fish captured in sample section 47 23
Fish estimated in sample section 47 26 + 8
Fish estimated per kilometer 313 173 + 353
Fish estimated per acre 33e igs + 57
Average length of fish captured (mm) 127 102
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Figure 5. The wetted perimeter-discharge relationship for five
riffle transects on Therrisult Cresek, 1887.
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Table &, The averapge depthes in five riffle cross sections on
Therrisult Creek at selected flows of interest.

Flow Average Depth (£t}

oEl CB2 53 £s4 B3
2.5 .28 .34 .36 24 .48
5.0 .36 JhHZ A3 .36 .55
7.5 .30 .54 .58 .58 .68
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EDNA CREEK

Description

Strream reach: Edna Creek from its confluence with Fortine
Creek (Sec. 2, T33¥, R26W) to the scurce {(Sec. 3, T33N, R27Y)

(Figure 3}.

Stream lsngth: 15 km. Total drainage sres: 50 km?.
Gradient: 27 m per Km.

Source and Land Use

Edna Creek originates on the east slopes of the Salish
¥ountains on the north side of Pinkham Mountain, the highest peint
in the drainage at 1.%25 m (6,322 ft) elevation. One third-order
tributary enters the stream before its confluence with Fortins
Creek at 981 m {3,220 ft) elevation. Private individuals own
approximately 38 percent of the watershed, all im the lowsar Lwie-
thirds of the drainage. The State of Montana holds one section
and the remainder is held by the U.5. Forest Service. Land use in
the drainage is primarily livestock grazing, forage productiom,
and timber production. -

Flows

Few discharge records have been obtained on Edna Creek except
for sporadic data measurements by personnel of the Montans
Department of Fish, Wildlife and Parks and the Kootenai NHational
Forest. Estimated mean annval discharge is 15.7 cfs,

Porentisl Environmental Problems

Observations indicate that the lower eight km of Edna Creek is
poorly suited for spawning due to sparse riffle development and
heavy accumulations of sediment in the channel. However, an
abundance of beaver dams, especially near the mouth makes pool
development excellent im this reach. Beaver pool habitat is
typically well-sulted for rearing of young fish, but may impeds
migratory fish passage. Limited but suitable spawning habitat
exists in the upper stream reaches making the lower eight km &
necessary corridor £or migrant fish. Maintenance of gxisting high
flows during the spring, through water reservationms, is critical
to allow the passage of migrant filsh at beaver dams.

Timber harvest, roads and cattle grazing in the riparian area
have the potentizl te¢ increase sediment loading which coulid

potentially degrade the limited spawning habitat.

Fish Populations

A cursory population evaluation was made on October 2 using
backpack electroshocking equipment. The sampled gection was 530 n



in length and located approximately 0.2 km above the mouth (SE
1/4, Sec. 2. T33N, R26¥W). Average channel width wvas 4.3 m and
discharge 2.8 cfs at the time of sampling. No population estimate
was made. EResults of the evaluation indicate a gams £ish
population of approximately equal numbers of young-of-the-year
rainbow trout averaging 68 mm in length and adult sastern brook
trout averasglng 124 mm in length.

¥low Recommendations

The wetted perimeter method could not be used to derive flow
recommendations for the lower reach of Edna Creek dus Lo an
absence of suitable riffle areas. Floy recommendations were
therefore derived from a best estimate bazed on three mesasured
flows that spproximate the seasonal water availability. It should
be noted, however, that flow measurements were taken during a
relatively dry year and represent conservative approximations of
seasonal water availability. Flow measurements and the dates
taken are as follows:

23.3% ¢fs 35-08-87
7.1 cfs 06-10-87
2.8 cfs 1¢-02-87

Considering measured water availability and observed fish
populations, a flow of 3.0 cfs is recommended from July 1 through
March 31 to maintain base flows and preserve existing habitat
conditions in the stream.

A flow of 22 cfs is reconmended for the perdod from April 1
through June 30. HMaintenance of this minimum flow will
approximate existing spring runoff conditions for channel
maintenance and facilitate migrant fish passage at beaver dams in
the lower reach.
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SWAMP CREEK (FORTINE)

Description

Stream reach: Swamp Creek from its confluence with Fortine
Oreek (Sec., 21, T3I3W, R26¥) to its source {Sec. 31, T33W, RZBW)

{(Figure 3},

Stream length: 17.4 km, Totsl drainage area: 14.4 kmZ.
Gradient: 15.5 a per kn.

Source and Land Use

Swamp Creek originates on the eastern slopes of the Salish
¥Mountains. FPinkham Mountain, elevation 1,925 m (6,322 ft}, is the
highest peint in the drainage. Sdxz third-ovder tributaries enter
she stream between its headwaters at 1,353 m {4,640 £y and its
confluence with Fortine Creek at 1,048 m (3,440 ft) elevation.
Private individuals own sapproximately eight percent of the
drainage area with the remaining acreage held by the U.35, Forest
Service. Timber production, and to a lesser degree, grazing and
residential development are the primary land uses in the drainage.

Flows

¥ew flow records are available pertaining to Swamp Creek
except for sporadic measurements by personnel of the Kootenal
Wational Forest and Montana Department of Fish, ¥Wildlife and
Parks. FEstimated mean annual discharge is 25.6 cfs.

Potential Environmental Problems

Figh habitat in Swamp Creek can be limited during portioms of
some years by the natural occurrence of extreme low flows. It is
essential that the natural basal flow be maintained to prevent
total dewatering of the stream during the low flow period of the
YEear.

Cattle grazing in stream riparian zones may cause bank
degradation. Timber harvest amd roads in the drainage have the
potential to increase sediment loading and magnify peak flow
events, which may degrade both chamnel stability and fish habitat.

Fish Populations

Resident and Pre-emigrant Fish

4 population estimate was obtained on September 10, by a two-
pass application of the removal method using backpack
electroshocking eguipment. & 152-m electrofishing reach was
selected {SE 1/4, Sec. 21, T33N, RZ6¥) that had an average width
of 5.0 m, and a discharge of 1.0 cfsg at the time of sampling.
Game fish captured were primarily rainbow trout and fewer
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numbers of eastern brook trout, The numbsr of brock tzout
captured was insufficient to make a valid population estimate
(Table 5). See Appendix B5 for lengths of all fish captured.

Flow Recommendations

Five permanent transects were established in riffle areas in
Swamp Creek, 0.8 km upstream from the mouth (SW i/&, Sec. 21,
7338, R26W). The WETP program was calibrated to stage and
discharge measurements at flows of 48.5, 7.3 and 1.0 cfs. Lower
and upper inflection points in a plot of the wetted perimeter-
discharge relationship occur at 4 and 10 cofs, respectively
(Figure 6). BEased on existing fish populations, results of the
wetted perimeter analysis, and estimated water avalilability, a
flow of 10 cfs is recommended for the low flow period from July 1
£o March 31.

An aversge depth of 0.5 ft, minimum requirement for passage of
migrant fish, is not reached in all trapsects until the flow
equals or exceeds 25 cfs (Table 6). A passage flow of 25 cfs is
therefore recommended for the period from April 1 through June 30
to ensure migrant passage and protect spawning redds from

dewatering.
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Tahle 5. The rvesults of & two-pass population evaluation of
rainbow trout >75 mm in Swamp Creek (Fortine) (SE 1/4,
S%ec, 21, T33N, R26W) during September 1987. Discharge

1.0 cfs.

¥ish captured in sample section
Fish estimated in sample sectien
Fish estimated per kilometer
Fish estimated per acre

Average length of fish captured {(mm)

RB
75

91 + 21
607 + 140
483 + 112
113
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Figure 6. The wetted perimeter-discharge relationship for five

riffle transects on Swamp Creek {Fortine), 1987.
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7able 6. The avevrage depths in five riffle cross sections on
Swamp Creek (Fortine) at selected flows of interest.

Flow Average Depth {ft}
CsL £82 83 Cs4 C85
4 .50 .30 43 &2 .39
10 .62 .38 .52 .57 .35
25 .74 .50 .70 .80 77




Libby Reservoir Tributaries

The main stem of Big Creek, Barron, Bristow, Fivemile, and
Pinkham creeks were previously analyzed. The North and South
forks of Big Creek, Cripple Horse and Canyon creeks reported here,
complete the analysis of the most important streams in Montana
which supply recruitment of young trout to Libby Reservoir
{Figure 7}.

NORTH FORK BIG CREEK

Description

Stream reach: North Fork Big Creek from its junctiom with
South Fork Big Creek (Sec. 28, T33H, R30V¥) to the source {fec. &,

T35N, R30W) (Figure 7},

Stream length: 12.6 km. Total drainage asrea: &47.4 km?.
Gradient: 65 m per ka.

Source and Land Use

¥orth Fork Big Creek originmates on the east slopes of the
Byurcell Mountains. The highest point in the drainage is Lost
Horse Mountain at 1,999 m (5,558 ft) elevation. Two second-order
named tributaries enter the stream before its confluence with the
South Fork at 949 m {3,114 ftr) elevation. The U.5. Forest Service
is the sole lsndholder in the drainage. Timber production and
recreation are the primary land uses.

Flows

Few discharge records have been compiled pertaining to Horth
Fork Big Creek except for sporadic measurements by personnel of
the Kooctenail National Forest and Hontans Department of Fish,
Wildlife and Parks. Estimated mean annual discharge is 13.8 cfs.

Porential Environmentsl Problems

Portions of Big Creek have been targeted for small scale
hydroelectric development, Although initial applicaetions were
iater withdrawn, interest in future development is anticipated as
surplus power in the region decreases and construction of
additional facilities becomes feasible.

Tipher harvest and roads in the drainage have the potential to
increase sediment loading and peak flow events which may degrade
channel stability and fish habitat. A rock barrier waterfall
located approximately 0.8 km from the mouth (8VW 1/4, Sec. 28,
T35N, R30¥W) limits the amount of spawning habitat in the strean
that is available to migrante from Libby Reserveoir. It is
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therefore especially important that environmental impacts be
avoided to maintain existing recruitment to Libby Reservoir from

North Fork Big Creek.

Fish Populations

4 population estimate was obtainsd on July 28 by & two-pass
application of the removal method using backpack electrofishing
eguipment. The 19f%.m sampling reach was located approximately 0.3
km upstream from the wmouth, directly above Forest Road 336 bridgs
{8W 1/4, Sec. 28, T35N, R30¥). Average channel width was 5.9 m
and discharge at the time of sampling was 5.1 cfs. Came fish
species compoesition was 60 percent WCT, 37 percent RB, and 3
percent HYB; one mountain whitefish was zlso captured.
Probability of capture for Salmo spp. was too low {p<0.3) to make
a precise population estimate, therefore only minimum estimates
are provided (Table 7). Bee Appendix BE for lengths of gll fish
captured.

Flow Recommendations

Five permanent transects were established in riffle areas in
Nerth Fork Big Creek 0.5 km from the mouth {SE 1/4, Sec. 28,
T25N, R30W). The WETP program was calibrated to stage and
discharge measurements at flows of 68.4, 10.0 and 3.1 cfs.
Inflection points in a plot of the wetted perimeter-discharge
relationship occur at 7 and 14 ofs, respectively (Figure 8}.
Based on existing fish populations, results of the wetted
perimeter analysis, and estimsted water availability, a flow of 14
cfs is recommended for the low flow period from July 16 through
March 31.

An average depth of 0.5 ft, minimum requirement for passage of
migrant fish, is not reached in all transects until the flow
equals or exceeds 27 cfs (Table 8). A passage flow of 27 cfs is
therefore recommended from April 1 through July 15 to ensure
successful migration of fish during the spring spawning run.
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Takle 7. The results of a two-pass population evaluation of 3almo
spp. >75 mm in North Fork Big Creek (5W 1/4, Sec. 28,
T35N, R3G¥W) during July 1987. Discharge 5.1 cfs.

Salmo spp.
Fish captured in sample sectiom 35
Fish estimated in sample section 35
Fish estimated per kilometer 175
Fish estimated per acre 120
Average length of fish captured {mm) 11v
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The wetted perimeter-discharge relatiomship for four
riffle transects on North Fork Big Creek, 1%887.
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Table 8. The average depths in five riffle cross sections on
North Fork Big Creek st gelected flows of interest.

Flow 4verage depth (fi)
051 C52 C83 C54 CE5
7 27 .31 .32 49 .38
14 .40 .38 44 B .53
Z7 .54 .5E 50 .79 .58
37



SCUTH FORX BIG CREEX

Description

Stream reach: South Fork Big Creek from its junction with
North Fork Big Creek (S¥W 1/4, Sec. 28, T35H, R30%W) to the
headwaters (Sec. 27, T33H, R28W) (Figure 7).

Stream length: 243.4 km. Total drazinage arsa: 194 km?,
Gradient: 20.3 m per km.

Sgurce and Land Use

The South Fork of Big Cresk originates on the east side of the
Purcell Mountains, on the north slope of Lost Soul Mountain and
the south slope of Lawrence Mountain. The streazn flows in z
northerly direction from its headwaters at 1,846 m {5,400 £t}
elevation; four third-order tributaries enter the South Fork
before its confluence with North Fork Big Creek at 949 m (314 ft)
glevation. The entire draimsge is held by the U.5. Forest
Eervice. Timber production and recrestion are the primary land
uses in the drainage.

Flows

Few flow data hsve been collected on South Fork Bilg Creek
except for sporadic measurements by perscnnel of the Kootenai
Hational Forest and Montanas Department of Fish, Wildlife and
Parks. Estimated mesan annual discharge is 74 cfs.

Potential Environmental Problems

Big Creek has been targeted for small scale hvdroelectric
development. Although initial applications were later withdrawn,
interest in future development is anticipated as surplus power in
the region decreases and construction of additional facilities
becomes feasible.

Big Creek is a2 major spawning and rearing tributary for spring
migrants from Libby Reservolr. Timber harvest and roads in the
drainage have the potential to increase sediment loading and peak
fiow events which may degrade channel stability and fish habitat,
thus reducing recruitment to the reservolr from Big Cresk.

Fish Pooulations

Resident and Pre-emigrant Fish

4 population evaluation was obtained on July 27 by 2 two-pass
application of the removal method using backpack shocking
equipment. The 185-m slectrofishing section was located 0.2 kam
upstream from the mouth (KE 1/4, Sec. 33, T35N, R30¥). Average
stream width in the electrofishing reach was 6.8 m and discharge
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was 7.7 ¢fs at the time of sampling. Game fish were primarily
Salmo spp. (BB 76 percent, WCT 15 percent, HYB 10 percent)
{Table 89}. One eastern brook trout was also captured. See
Appendix B7 for the length-frequency distribution of all fish
captured.

The limitations ¢f the shocking equipment in two pools of
excessive depth and abundant cover, may have bissed the population
estimate, thus underestimating populations extrapoelated o number
per kilometer and acre,

Flow Recommendations

Five permanent transects were established in riffle areas in
Scuth Fork Big Creek located approximately 0.2 km above the mouth
{HE 1/4, Sec. 33, T35K, R30W). The WETP program was calibrated to
stage and discharge measurements at flews of 27.%, 8.7 and 7.7

cfs. Inflection points in a plot of the wetted perimeter-
discharge relationship cccur at flows of 10 and 20 cfs,
respectively (Figure 9). DBased cn evaluastion of the existing

fishery and results of the wetted perimeter analysis, a discharge
of 20 ¢fs is recommended for the lovw flow periocd from July 16

through March 31.

An average depth of 0.5 fi, minimum reguirement for passage of
migrant fish, is not reached im 2ll transects until the flow
eguals or exceeds 22 cfs {(Table 10). & flow of 22 cfs is
therefore recommended for the period from April 1 through July i3
to ensure migrant passage and protect spawning redds from
dewvatering.



Table 9. The results of a two-pass population evaluation of Salme
spp. 275 mm in South Fork Big Creek (NE 1/4, Sec. 33,
T35N, R30¥W) during July 1987. Discharge 7.7 cfs.

Saimo spp.
Fish captured in sample section 103
¥ish estimated in sample section 122 + 21
Fish estimated per kilometer 678 + 116
Fish estimated per acre 407 + 70
Average length of fish captured {mm) 1106
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Figure 6. The wetted perimeter~discharge relationship for four

riffle transects on South Fork Big Cresk, 1987.
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Table 10. The average depths in five riffle cross sections on
South Fork Big Creek at selected flows of interest.

Flow Average Depth {ft)
C81 C82 083 CS4 85
10 .39 Lhh Y A3 .54
23 .54 .58 48 .54 .08
22 .57 .56 .50 .58 .70
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CRIPPLE HORSE CREEK

Description

Stream reach: Cripple Horse Creek from its confluence with
Libby Reservoir (8E 1/4, Sec. 2, T31N, R2%¥}) to the headwaters
{Sec. 21, T31N, R27¥) (Figure 7).

Stream length: 2Z21.1 km. Total drainage ares: 91.5 km?.
Gradient: 30.8 m per km.

Source and Land Use

Cripple Horse Creek originates on the west slope of the Salish
Mountains. Boundary Mountain at 1,815 m (5,855 ft) elevation is
the highest point in the drainage. Seven third-order tributaries
enter the stream before its confluence with Libby Reservoir at 756
m (2,480 £t} elevation. Approximately three percent of the
watershed, primarily in the lower third, is cwned by priwvate
individuals and the S5tate of Monitana., The remainder of the
watershed is held by the U.5. Forest Service. Timber production,
and to a lesser degree, grazing and recreation are the primary
land uses in the watershed. A private marina and campground
operating under & special use permit from the U.5. Forest Service
is located at the mouth of Cripple Horse Creek on Libby Beservoir.

Flows

Few flow datz have been obtained on Cripple Horse Cresk
except for speradic messuremenits by personnel of the Koctenal
Nztional Forest and Montana Department of Fish, Wildlife and
Parks. Estimated mean annual discharge is 23.2 cfs.

Potential Environmentsal Problems

Cattle grazing in the riparian zone and timber harvest
activity in the Cripple Horse Creek drainage have the potentizl to
increase sediment loading and peak flow events causing channel
instability and damage to fish habitat. & point source of
moderate sedimentation in the lower reach of stream cccurs along
Forest Road 835 (Sec., 1 and 6, T31N, R2Z8¥Y).

A& rock barrier located approximately 3.5 km from the mouth (S8E
1/4, Sec. 6, T31H, R28¥W) limits the amount of spawning habitst in

Cripple Horse Creesk availlable to migrants from Libby Reservoir.

Fish Populations

A population estimste was obtained on July 20 by & two-pass
application of the removal method using backpack electroshocking
gear {Table 11). A 145-m electrofishing reach {(8E 1/4, Bec. 1,
T31N, R28V) was selected that had an aversge width of 3.4 m and =
discharge of 1.9 cfs at the time sanmpling., Game £fish in the
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sample were predominantly 3almo spp. (52 percent RB, 37 percent
WCT, 11 percent HYB) and fewer eastern brook trout. See Appendix
B8 for length-freguency histogram for 21l fish captured.

Observations mads upsiream of the sampled section, above the
barrier, indicate s substantial resident population of fish 30 to

150 mm in length,

Flow Recommendations

Five permanent transects were established in riffle areas in
Cripple Horse Creek directly upstream from Forest Road 334 Dhridge
(8W 1/4, Sec. 1, T31IN, R29W). The WETP program was calibrated to
stage and discharge measurements at flows of 63.2, 5.0 and 1.9
cfs. Lower and upper inflection points in a plot of the wetted
perimeter-discharge relationship occcur at 4 and 8 cfs respectively
{Figure 10). Based on existing fish populatiocns and results of
the wetted perimeter analysis, a flow of 8 cfs is recommendsed for
the low flow period from July 16 to Harch 31.

An average depth of 0.5 ft, minimum depth requirement for
passage of migrant fish, is not reached in all transects until the
flow eguals or exceeds 14 cfs (Table 12). A passage flow of 14
cfs is therefore recommended from April 1 through July 15 to
ensure successful migration of fish during the spring spawning
run.
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Table 1i. The results of 2 two-pass population evaluation of
Salmo spp. >73 mm in Cripple Horse Creek (SE 1/4,
Sec. 1, T31N, R28V¥; during July 1987. Discharge 1.9

cfs.
Sslmo spp.
Fish captured in sample section 54
Fish estimated in sample section 75 + 18
Fish estimated per kilometer 317 + 110
Fish estimated per acre 625 + 133
Average length of fish captured {(mm) 101

45



24 -

12 4

WETP (FEET)

14~

i,
T—

CRIPPLE HORSE CREEK

Figure 17,

¥ ¥

10 20 30 40
FLOW {CFS)

The wetted perimeter-discharge relationship for five
riffle tramsects on Cripple Horse Creek, 1387,

48



Table 1Z. The average depths in five riffle cross sections on
Cripple Horse Creek at selected flows of interest.

Flow Average Depth (ftr)
€81 csz £33 C34 C85
4 .35 .32 .42 .25 <40
8 .38 ok .58 .38 .46
14 .51 .60 .69 .53 -58
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CANYON CREEK

Description

Stream reach: Canvyon Creek from its confluence with the
eastern shore of Libby Reservolr (Sec. 22, T31N, R29¥W) to the
source {Sec. 26, T30N, R28W) (Figure 7).

Stream length: 13.4 km. Total drainage area: 54 km?.
Gradient: 38 m per km.

Source and Land Use

Canyon Creek originates on the western slopes of the Salish
Mountains. Boundary Mountain is the highest point in the drainage
at 1,815 m (5,955 ft) elevation; one third-order tributary enters
before its confluence with Libby Reservoir at an elevation of 738

m {2,480 £t) elevation.

Approximately nine percent of the drainage area is held by the
State of Montans and Burlington Northern Railroad, the remaining
acreage is held by the U.S. Forest Service. Timber production is
the primary land use in the drainage.

Fiows

Few discharge records have been obtained on Canyon Creek
gexcept for sporadic measurements by personnel of the Montana
Department of Fish, Wildlife and Parks and the Footenai National
Forest. Estimated mean annual discharges is 14.4 cfs.

Potential Environmental Problems

Timber harvest and reads in the drainage have the potential to
increase sediment loading and pesk flow events which may degrade

channel stability asnd fish habitat.

Spawning habitat for Libby Reservoir migrants is limited in
Canvon Creek dus toa 6 m rock barrier located approximately 1.8
km from the mouth (SE 1/4, SBec. 23, T31N, R29VW). Redd surveys Dy
¥.8. Forest Service persounel indicate that the reach below the
barrier is used as spawning habitat by spring migrants from the
regervyoly. HMine redds were observed in 197%, 10 in 1882, 7 in
1983, 14 in 1984 and 16 din 1%85 {pers. comm. Maggie Craig, USFS;.

Maintenance of suitable water gquality in the limited area of
spawning habitat is essential to maintain current levels of
recruitment.
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Fish Peopulations

Resident and Pre-emigrant Fish

Two population estimates were obtained by a two-pass
application of the removal method using backpack shocking
equipment. Game fish in both samples were composed exclusively of
Salme spp. {44 percent RB, 35 percent WCT, 12 percent HYB).

On July 15 & 244-m section was sampled (SE 1/4, Sec. 22, T31N,
R29%W) that had an average width of 1.7 m and & discharge of 0.2
cfs. Probability of capture of Salmo spp. in the sample section
was insufficient (p<0.5) for an accurate population estimate,
therefore only minimum estimates are presented (Table 13).

& second population estimste was cobtained on October §. This
67-m sample section was located directly downstream of the July 15
section and averaged 1.0 m in width and had an estimated discharge
of 0.1 ofs (Table 13). See Appendix B9% for combined length-
freguency histogram of fish captured in both samples.

Flow Recommendations

Five permanent transects were established in riffle areas in
Canyon Creek located approzimately 0.4 km upstream from the mouth,
directly above State Highway 37 (SE 1/4, Sec. 2Z, T31N, RZ9W).
The WETP program was calibrated to stage and dischargs
measurements at flows of 132.4, 3.4, 1.5 and 0.2 cfs. The lower
and upper inflection points in a plot of the wetted perimeter-
discharge relationship occur at flews of 1.6 and 4 cfs
respectively (Figure 11). Based on 2zn evaluation pf the existing
fishery and results of the wetted perimeter analysis, a discharge
of 4 cfs is recommended for the low flow period from July 16
through March 31.

An average depth of 0.5 ft, the minimum requirement for
successful passage of migrant fish, is not reached in all
tranzects until the flow equals or exceeds 12 cfs {Table 14). A
flow of 12 cfs is therefore recommended for the period from April
1 through July 15 to ensure migrant passage and protect spawning
redds from dewatering.
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Table 13. The results of two two-pass population evaluations of

Salimo spp. in Canyon Creek (SE 1/4&,
RZ29%W) during July and Cctober 1987.
time of sampling was 0.2 and 0.1 cfs,

SecC.

22, T31N,
Discharge at the
respectively.

July Estimate Cerober Estimate

Salmo> 75 mn Salmo> 75 mm Salmo <75 mm
Fish captured in sample section 55 18 113
Fish estimated in sample section 55 24 + 17 128 + 16
Fish estimated per kilometer 229 243 + 243 1829 + 229
Fish estimated per acre 550 1200 + 850 5400 + 800
Average length of fish caeptured (mm) 99 104 58
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Table 14. The average depths in five riffle cross ssctions on
Canyon Creek at selected flows of interest.

Flow Average Depth (£t}
Cs1 G882 83 CE4 085
1.6 .35 .18 28 .25 .29
4.0 - 46 .31 -32 L34 .35
12.¢ .62 .57 .52 54 .30
52



Zootenasl Biver Tributsries

Subdrainages in which seversl applications of the wetted
paerimetey anslysis were completed have been grouped separately
within this report. Tributaries treated singularly, including
Dunn {(Figure 7} and Pine {Figure 30} creeks are reporied here.
Other Kootenal Biver tributaries fitting this description {e.g.,
Bobtall, Q'Brien, Pipe and Quartz creeks) were described in May
{1982} and Marctz and Fraley (1986}.

Natural recruitment of young trout to the Kootenail Biver has
so far been sufficient to maintain the river fishery. It is
impertant that nursery streams be protected to ensure continuing
recruitment to the Kootenal River below Libby Dam.

DUNN CREEK

Description

Stream reach: Dunn Creek from its confluence with the east
side of the Kootensi River below Libby Dam (Sec. 8, T30N, R29¥) to
the source (Bec. 26, T26N, RZ8Y) (Figure 7).

Stream length: 21.6 km. Total drainage area: 88 km?Z.
Gradient: 37.8 m per km.

Source and Land Use

Dunn Creek originates on the western slopes of the Salish
Mountaine, on the southwest slope of Redemption Ridge. Two named
tributaries enter the stream between its headwaters at 1,463 m
{4,800 £r) elevation and the mouth at 646 m (2,120 £¢) elevation.
Approximately 38 percent of the watershed, primarily the mouth and
headvaters area, is owned by private corporations or the state.
Burlington Horthern Rsilrocad is the major private landholder,
followed by Champion International Corporation. The State of
Montans holds spproximately two sections, and the U.58. Corps of
Engineers holds a small parcel, azt the mouth. Private individuals
own approximately 490 acres along the stream 11 km from the mouth.
The remainder of the watershed acreage is held by the U.5. Forest
fervice. Checkerboard ownership patterns exist between Burlington
Hortheyn Bailroad and the U.8. Forest Service in the headwaters

BEre&.

Timber production, and to a minor degree, rvecresation ars the
primary land wvses in the basin. 4 day-use canmping and fishing
access area is located at the mouth of Dunn Creek.

Flows
Few flow records are avallable pertaining to Dunmn Creek except
for sporadic measurements by personnel of the Xootenal Natlonal
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Forest and Montans Department of Fish, Wildlife and Parks.
Estimated mean annual discharge is 23.5 cfs.

Portential Environmental Problems

The city of Libby has proposed the construction of & run of
the river dam to be located approximsztely 9.5 ko below the mouth
of Dunn Creek on the Kootenai Hiver. The proposesd Jennings Rapids
Dan and rezervoir if builr, weould inundate the lower cresk ares,
aliminating excellent spawning habltat. The dam could also impede
access to Dunn Creek by river spavners migrating from beloy the
proposed dam sits,

Timber harvest and roads in the drainage have the potential to
increase sediment loading and pesk fiow events which may degrade
channel stability and fish habitat thus reducing pressnt
recruitment to the river from Dunn Cresk. Impacts are more likely
to be rezlizsd due te the difficulries checkerboard ownership
imposes on the coordination of land management activitiss.

¥ish Populations

Besildent and FPre-emigrant Fish

4 population estimate was obitained on July 18 by & thres-pass
application of the rsmoval methoed using backpack eslectroshocking
gear. A 131-m sample section was selscted that was located (.4 km
from the mouth (NE 1/4 Sec. %, T 30N, R2%¥}. Average channel
width was 4.26 m and discharge was 2.3 cfs at the time of
ampling. ©Game fish population was composed primarily of rainbow
rout {Table 15}. One gastern brock trout was also captured.
Obzervations indicate that upstream reaches of Dunn Creek consaln
habitat mors sultabls for eastern brook trout and likely support s
greater population than was observed in the sample reach. See
sppendix B10 and Bil length-freguency histograms for all f£ish
captured.

it

[ ]

Migrant Fish

& pidirectional trap structure was installed approzimately 0.4
km above the mouth of Dunn Creek (NE 1/4, Sec. 2, T30H, R2I8Y) Lo
capture migrants moving up and downstresm. The upstream migrant
trap was monitored singularly from April 13, 1887, through Hay &,
1887, when the downstream migrant trap became functionsl. Both
traps continued to be monitored through July 24, 1987, when high
filovs destroved the trsp system.

The first capture of upstream migrants occurred April 17,
indicating that the spawning run had already begun. The malority
of the upstream migranits entered between April 17 and May 8 with
the last capture oocurring on Junse 29. A& total of 73 upstreanm
igrant trout were captured. Downstream migrant trapping efforts
were largely unsuccessful due fo trap avolidance or difficulties in
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Table 15. The results of & three-pass population evaluation of
raeinbow trout >75 mm in Dunn Creek (NE 1/4, Bec. 9,
T30H, R29%W) during July 1887. Discharge 2.5 cfs.

RB
Fish captured in sample section 39
Fish estimated in sample section 41 + 20
Fish estimated per kilometer 312 + 152
Fish estimated per acre 243 % 117
Average length of fish captured {(mm)} 143

55



holding fish in the trap. We therefore, collected downstream
migrants by dipnetting or electroshocking in the area above the
downstream migrant trap. Downstream migrants first appeared on
May 11 and continued through July 18. It is possible that some
downstream migrants remained unaccounted for as capture efforts
were discontinued prematurely due to trap failurs. The total
number of downstream migrants captured was 30, of which 27 were
unmarked indicating that some migrants may have passed upstirean
before our trapping began.

The maximum likelihood estimate of the total migrant
population (Ricker 1975) amounted to 175 Salme spp. with & range
of 125 0 297, Poisson. The length distribution of captures is
shown in Appendix Bll. Species composition was RE 91 percent, WCT
4 percent, and HYBE 3 percent,

4 total of seven definite and four probable redds were
observed between the trap site and the mouth of Duan Creek. It Iis
probable that the fish using these redds never entered our trap
and were not represented in our migrant estimate. No redd survey
was conducted above the trap site.

Flow Recommendations

Five permanent transects were established in riffle areas in
Dunn Creek located 0.5 km upstrean of the mouth, dirsctly above
the U.S. Highway 37 crossing (NE 1/4, Sec. 9, T30N, R28W). The
YETP program was calibrated to stage and discharge measurements at
flows of 29.%5, 17.2, 7.4 and 0.8 cfs. Lower and upper inflection
points in a plot of the wetted perimeter-discharge relationship
occur at 3 and 8 cfs, respectively (Figure 12). Based on existing
fish populations, and results of the wetted perimeter analysis, =2
flow of 8 cofs is recommended for the period from July 16 through
March 31.

4n average depth of 0.5 £t, the minimum reguirement for
passage of migrant fish, is not reached in all transects until the
flow equals or exceeds 18 cfs (Table 16). Therefore, a fleow of 18
cfs i recommended for the peried from April I through July 13 to
ensure successful passage of migrants during the spring spawning
run and prevent dewvatering of redds.

LA
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Figure 12. The wetted perimeter-discharge relationship for five

+iffle transects on Dunn Creek, 1887.
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Table 16. The average depths in five riffle cross sections on
Dunn Creek at selected flows of interest.

Flow Average Depth (ft)
£81 o5z £33 C84 083
3 .28 .32 42 .37 .35
8 -38 .43 .55 .53 .
18 .50 .56 .65 .66 .80
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PINE CREEK

Description

Stream Reach: Pine Creek from its confluence with the
Kootenai River {(Sec. 27, T33HN, R234W) to its scource (Sec. 16, T34,
R34¥W}y {(Figure 30}.

Stream length: 18.5 km. Total drainage area: 53.8 km?,
Gradient: 17 m per km.

Source and Land Use

Pine Creek originates on the south slope of Cross Mountain;
the highest point in the drainage is 2,002 m (6,568 ft) elevation.
One third-order tributary enters the stream before its confluence
with the Kootenai at 1,182 n {3,880 ftr) elevation. Private
individuals own approximately seven percent of the drainage, all
adjacent to the stream. Champion International Corporation owns
one section, and the remainder is held by the U.S. Forest Service.
Timber production and livestock grazing are the major land uses in
the drainage. A small, privately-owned hydroelectric site is
located approximately 13 km from the mouth (Sec. 18, T34H, R34V}
An additional small hydroelectric slte has alsc been proposed just
downstream of V.8, Highway 2 (8% 1/4, BSec. 27, T33N, R34¥W).
Lilthough a FERC permit has been granted for this project, the
present status is unknown.

Flows

Few flow data have been obtained on Pine Creek except for
gporadic dats measurements by personnel of the Hontans Department
of Fish, Wildlife and Parks and the Xootenal National Forest.
Estimated mean annual discharge is 22.8 cfs.

Potential Envircnmental Problems

Timber harvest, roads and cattle grazing in the riparian area
have the potential to increase sediment loading and magnify peak
flow events which may degrade channel stability and fish habitat.

Fish Populstions

Resident and Pre-emigrant Fish

4 population estimate was obtained on July 20 by 2 two-pass
application of the removal method using backpack electroshocking
gguipment. The 153-m sampling section (NE 1/4, Bec. 27, T33H,
R34W) had an average width of 3.6 m and & discharge of 4.9 cfs at
the time of sampling. Ganme fish population in the sampled section
consisted exclusively of resident esstern brook trout {(Table 17).
See Appendiz B12 for the length distribution of all fish captured.
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Table 17. The results of a two-pass population evaluation of
castern brook trout >75 mm in Pine Creek (NE 1/4, Sec.

27, T33N, R34V} during July 19887.

Discharge 4.9 cfs.

EBT
Fish captured in sample section 36
Fish estimated in sample section 48 + 24
Fish estimated per kilometer 320 + 160
Fisgh estimated per acre 343 + 171
185

Average length of fish captured {mm}
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High gradients {i.e., »>20 percent slope) and interspersed 3.0-
to 4.5-m cascades in the lower 0.6 ks of the stream impose &
barrier to fish migrating from the Footenal River into Pine Creek.
Pherefore, fish in the study reach were believed to be a3 self-
sustaining, vesident population. Although only sastern brook frout
were captured during our electrofishing survey, stream habltat
conditions were also suitable for Salmo spp. which potentially
could inhsbit other portions of the stream.

Flow BRecommendstions

Five permanent transscts were established on riffle zreas in
Pine Creek located approximately 1.9 km from the mouth, upstream
of the Highway 508 crossing (NE 1/4, Sec. 37, T33N, R34¥). The
WETP program was calibrated to stage and discharge measurements at
flows of 23.8, 9.5, 4.9 and 1.8 cfs. The lower and upper
inflection points in a plot of the wetted perimeter-discharge
relationship occur at flows of 2.7 and 5.5 cfs, respectively
{Figure 13). Based on an evaluation of the existing fishery, and
results of the wetted perimeter znalysis, & minimum discharge of
5.5 ¢fs is recommended for the lovw flow period from July 1 through

March 31.

Fastern brook trout spawn during the fsll, corresponding with
the low flow portion of the year., HNatural reproduction should
maintain the present population size, provided that environmental
conditions remain stable. No water should be removed frem the
stream when flows decline to 5.5 ¢fs or below.

If westslope cutthroat trout, & species of special concern in
Montana, inhabit Pine Creek or become established there, a spring
passage flow should be maintained. An average depth of 0.5 f¢t,
the minimum requirement for passage, 1is not met in all tramsects
until the £low equals or exceeds 17 cfs (Table 18). A flow of 17
cfs is therefore recommended in Pine Creek for the period from
April 1 through June 30 to ensure the successful passage of
migrants and to prevent dewatering of redds. A dominant discharge
flow (presently undefined) should occur for at least 24 hours
during the spring runcff to flush sediments and maintain channel

integrity.
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Table 18. The average depths in five riffle cross sections on
Pine Creek at selected flows of interest.

Flow Average Depth (ftr)
Cs3 CE2 €83 G54 ¢85
2.7 <30 234 -25 . 28 .35
5.5 .36 L83 <28 .38 .44
17.6 .58 .58 .50 .57 .57
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Fisher Biver Subdrainage

The Fisher River is one of four major spawning tributaries in
the Montana portion of the Kootenai River below Libby Dam. The
proposed Jennings Raplds Dam, If built, could inundate the lower
reach of the Fisher River and would isolate the drainage fron
spawning migrants downstream of the proposed dam site.

The wetted perimeter method was used to recommend instream
flows for the maintenance of fish production in the main stem of
the Fisher River and Wolf Cresek (Marotz and Fraley 1986). The
regults of the same snalysis conducted in the upstream peortion of
the Fisher River and its primary tributaries, presented here,
further refine the instream flow needs in the drainage

{Figure 14).

PLEASANT VALLEY FISHER RIVER

Description

Btream reach: Pleasant Valley Fisher River from its junction
with Silver Butte Fisher River (Sec. 9, TZ6N, R30W), to the sutlet
of Little Loon Lake {8es¢. 27, T27H, R28¥W} (Figure 14},

Total 8tream length: 68.7 km. Total drainags avea: 739 km?,
Gradient: 4.8 m per km.

Source and Land Usse

Pleasant Valley Fisher River originstes on the western slopes
of the Balish Mountainsg., Mesdow Peak, slevation 2,043 o (6,702
£vy, is the highest point in the drainage. From its headwaters at
1,239 m {4,000 ft3, nineteen third- and fourth-order tributaries
entar Pleasant Valley Fisher which passes through Loon and Little
Loon Lakes befpre its confluence with Silver Butte Fisher River at
802 m {2,980 fr)y elevation.

Avpproximately 70 percent of the drainage ares is privately
owned. Champion International Coypoeration is the major landowner,
followed next in acreage by private pgwnsership and Burlington
Northern Railrozd. The U.5. Forest Service and 5tate of Hontans
hold the remaining acresge. Timber harvest, forage production and
Iivestock grazing are the primary land uses in the drainage.

Flows

Flow data are limited for Pleasant Valley Fisher River, szcept
for sporadic meassursments by personnel of the Kootenal Natiomal
Furest zmd Montana Depactment of Fish, W¥Wildlife and Parks.
Estimated mean annual discharge is 175.8 cfs.
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Fotential Environmental Problems

Water appropriations listed for Plessant Valley Fisher River
total 117.1 ofs {MDNRC 19873. This total does not include water
aillotment for livestock nor water allocations for major
tributaries such as Pleasant Valley Creek or MeGinnis Cresk which
are apparently over appropriated. If gll water users exercise
their water rights to the fullest extent Pleasant Valley Fisher
River could potentislly become devatered.

Timber harvest, rosd construction, livestock grazing, and loss
of vegetative cover due to forest fire are extensive in the
drainage. So0ils adjacent to much of the stream course ars
moderate to highly erodiblie. Sediment flushing ability of the
stream is limited by low gradient. These factors combined have
the potential to cause or increase sediment loading and pesk flow
events which may degrade channel stabilivy and fisheries habitat.

Fish Populations

Resident and Pre-smigrant Fish

& population evaluation was obtalned on August 19, by 2 two-
pass application of the removal method using bank shocking
equipment. A 2%4-m section, located directly downstream of Forest
Road 516 bridge, was sampled (NV 1/4, Sec. 1, T26N, RZ%W). Streanm
width in the electrofishing section sversged 18 @, and the
discharge was 24 cfs at time of sampling. Rainbow trout wers the
most numerous game fish captured (Tabls 1%), followed in abundance
by mountain whitefish. One eastern brock trout was also captured.
See Appendix B13 for a2 length-freguency histogram of all fish
captured.

Fopulation statistics projected per kilometer and acre may be
underestimated. Populations in the sample reach, may have been
artificially reduced by f£ishing mortality due to essy access near
road 316 bridge. The limited effectiveness of the shocking
eguipment in two excessively deep pools may also have reduced the
population estimate in the sample reach.

Floy Recommendations

Five permanent transects were established on riffle areas
located approximately 5.5 km upstrean from the mouth (SE 1/4, Sec.
4, TZ6NH, REZ9W). The WETP program was calibrated to stage and
discharge measurements at flows of 100.1, 60.3, 4£2.7 and 23.4 ofs,
The lower and upper inflection points in 2 plot of the wetted
perimeter-discharge velationship occur at flows of 15 and 32 ofs
respectively {(Figure 15). Based on an evalustion of the existing
fishery, and results of the wetted perimeter analvsis, a minimum
discharge of 32 cfs is recommended for the low flow veriod from
July 1 through March 31.
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Table 19. The results of a two-pass population evaluation of
rainbow trout >75 mm in Pleasant Valley Fisher River
(NW 1/4, 8ec. 1, TZeH, RZ9¥W) during August 1987.

Discharge 24 cfs.

RB

Fish captured in sample section
Fish estimated in sample section
Fish estimasted per kilometer
Fish estimated per acre

Average length of fish captured {(mm)

35
44 + 18
152 + 62
73 + 30

130
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Figure 15. The wetted perimeter-discharge relationship for five
riffle transzsects on Pleasant Valley Fisher River,
1887,
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&n average depth of 0.5 ft, the minimum requirement for the
successful passage of migrant fish, is not reached in all
transects until the flow equals or exceeds 47 c¢fs (Table 20}, A
fFlow of 47 cfs is therefore recommended for the period from April
1 through June 30 to ensure the successful passage of migrants
during the spring spawning run and prevent the dewatering of
redds.



Tabie Z0. The average depths in five viffle cross sections on
Pleasant Valley Fisher River at selected flows of

interest.
Flow dverage Depth (£t}
csl csz CB3 084 CE3
15 54 .31 .27 80 .33
32 .80 LAY AL i 48
47 - L50 .50 .B4 L35
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MCGIRKIS CREEK

Description

Streanm reach: McGinnis Creek from its confluence with
Pleasant Valley Fisher River {Sec. 1L, T27H, R38W) to the source
{S8ec. 17, T25K, R28¥W) (Figure 14}.

Stream length: 13.4 km. Total drainage areas 117 km?.
Gradient: 10 m per km.

Spource and Land Use

McGinnis Creek originates on the eastern slope of an unnamed
peak which is the highest point in the drainage at 1,632 m (3,421
£t} elevation. Seven third-order tributaries enter the stream
hefore its confluence with Pleasant Valley Fisher River at an
elevation of 927 m (3,020 ft}.

Approximately 70 percent of the drainage area is privately
owned, primarily by Champion International Corporation and a
smaller amount by private individuals. The majority of the
stream valley bottom is in private ranch land. The remaining
acreage is held by the State of Montans and the U.S, Forest
Service. Timber production, cattle grazing and forage preduction
are the major land uses in the drainage.

Flows

Few flow data have been collected on McGinnis Creek except for
sporadic measurements by personnel of the Montana Department of
Fish, %Wildlife and Parks and the Kootenai National Forest.
Estimated mean annual discharge is 30.6 cfs.

Potential Environmental Problems

Water appropriations for McGinnis Creek total 32.7 cis (MDNRC
1987}, If 3l] water users exercise their water rights to the
fullest extent, the stream could potentially be dewatered. It is
unknown, however, what percentage of existing claims are vaiid or
presently in use.

Riparisn grazing and timber cover loss due to forest fire and
harvest is extensive in the watershed. Low stream gradient may
limit sediment flushing ability. These factors combined may cause
or increase stream bank degradation, sediment loading, and magnify
peak flow events which could degrade channel stability and
flsheries habitat.
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¥ish Populations

Resident and Pre-emigrant Fish

4 population estimate was obtained on July 14, by & Lwo-pass
application of the removal method, using backpack electroshocking
sguipment. The 3%51-m elesctrofishing reach was located
approximately 1.4 kn from the mouth {SE 1/4, Sec. 1, TZ6W, RZ8V].
Avarage stream width was 4.27 m and the discharge was 8.3 cis, at
the time of sampling. Game fish population vas composed of nearly
equal numbers of Salmgo spp. and eastern broock trout (Table 21},
One mountain whitefish was also ceptured. See Appendix B1l4 and
815 for the length distributions of all fish captured.

Flow Recommendations

Five permanent Lransecis were astablished on riffls areas
located approximately 1.2 km from the mouth of McGinnis Creek (3E
1/4, Sec. 1. TZ6H, RZ9%W)y., The WETP program vwas calibrated to
stage and discharge measuremants at filows of 28.8, 15.% and 8.3
cfs, The lower and upper inflection points in a plot of the wattad
perimeter-dischargs relationship occur at flows of 6 and 12 cfs,
respectively (Figure 16). Based on an evaluation of the existing
fishery and results of the wetted perimeter analvsis, & aminimum
discharge of 12 cfs is recomumended for the low flow period from
July 1 through March 31,

An asverage depth of 0.5 ftr, the minimum requirement for
successful passage of migrant fish, Iis not -reached in all
tyansects until the flow equals or exceeds 20 cfs (Table 22, A
flow of 20 cfs is therefore recommended for the psriod from April
1 through June 30 to ensure the succesaful passage of migrants and
prevent dewatering of redds.
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Table 21. The results of 2 two-pass population evaluation of
Salmo spp. and eastern brook trout >75 mm in McGinnis
Creek (SE 1/4, Sec. 1, T2Z&6N, R29¥) during July 1%87.

Discharge 8.3 cfs.

EBT Salmo spp.
Fish captured in sample section 73 78
Fish estimated in sample section 93 + 28 97 + 27
Fish estimated per kilometer 286 + 74 277 + 77
Fish estimated per acre 251 4+ 70 282 + 73
Average length of fish captured (mm} ik 114
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Table 22. The avevage depths in five riffle cross sections on
MeGinnis Cresk at selected flows of intersst.

Flow Averags Depth (£t}
£81 cs2 C83 G54 85
& 49 .38 .24 29 .97
12 L75 .51 .38 .37 1.18
20 .85 .52 .57 50 1.36




FAST FISHER CREEX

Description

Stream reach: Bast Fisher Creek from its confluence with

Silver Butte Fisher River {Sec. 30, T2Z6N, RIZISW) to its source
tSec., 25, T2Z5N, R28YW) {Figure 14}.
Stream length: 106.4 km. Total drainage area: 93.5 km?Z.

Gradisnt: 9 m per km.

Source and Land Yse

East Fisher Creek originates on the north side of Willow Craek
Pass 1,131 m, (3,711 ft) elevation. Allen Pesk, st 2,084 m (6,740
ft) elevation, is the highest peint in the drainage. The streas
flows through Sylvan snd Miller lakes located within 4.0 km from
the source. Four third-order tributaries enter East Fisher Greek
hefore it joins Silver Butte Fisher River at an elevation of 863
{3,160 f1) elevation.

Checkerboard land ocwnership patterns characterize the
drainage. The U.5. Forest Service fiolds approximately 30 percent
of the drainage. The remaining acreage is privately owned, with
Burlington Northern Railroad having the largest share, followed by
Champion Internationmel Corporation and private individuals. The
majority of lands adjacent to the streanm are privately ocwned.
Primary iand uses in the drainage are timber production, cattle
ranching and recreation. A U.5. Forest Service administered
campground is located on Sylvan Lake.

Flows

Few flow data have been obtained on East Fisher Creek except
for sporadic measurements by personnel of the Kootenai National
Porest and Montana Department of Fish, ¥Wildlife and Parks.
Fstimated mean annual discharge is 34.4 cfs.

Potential Environmental Problems

Forest Road 154 crosses East Fisher Creek three times.
4lthough these stream fords de not currently appear to be a
problem, they are a potential source of sediment and petroleun
pollutants, Without periodic monitoring and taking preotective
measures, this situation may degrade in the future.

Cattle grazing, common along much of the upper half of the
stream course, may lead to bank degradation and sediment input to
the stream. Seepage from hard rock mining in the drainage
occurred for 40 vears {(Schmidt and Botz 1%78;. Timber harvest and
roads in the drainage have the potential to increase peak flows
and sediment loading which may degrade channel stability and fish
hahitat (Rasmussen and Culwell 1978), These negative limpacts are



more likely to be realized due to the difficulties that
checkerboard cwnership imposes on the coordination of land
management activities.

Man-made Miller Lake has the petential to negatively influence
stream flows in East Fisher Cresh.

Fish Peopulations

Resident and Pre-emigrant Fish

A populstion estimate was obtained on August 12, by the mark-
recapture method, using backpack electroshocking gear. A 213-m
electrofishing section was chosen 0.4 km upstream from the mouth
(S¥ 1/4, Sec. 30, T28N, R2%Y¥). Average streanm width of the
glectrofishing section was 7.6 m and discharge at the time of
sampling was 18.5 cfs. Game fish consisted primarily of rainbow
trout (Table 23), and secondarily of eastern broock trout and
mountain whitefish., Rainbow fry were observed to he common. See
Appendix Blé for a length-freguency histogram of rainbow treout
captured.

Flow Recommendations

Five permanent transects were established in riffle areass in
East Fisher Creek approximately 0.5 km upstream from the mouth (SW
1/4, Sec. 30, T26N, BR29W). The WETP program was calibrated to
stage and discharge measurements at flows of 70, 47.5 and 10.5
cfs. Lower and upper inflection peints in a plot of the wetied
perimeter-discharge reletionship cccur at 9 and 15 cfs,
respectively (Figure 17). Based on existing fish populations,
results of the wvetted perimeter analysis, and estimated water
availability, a flow of 15 cfs is recommended for the period from
July 1 through March 31.

An average depth of 0.5 ft, the minimum requirement for
passage of migrant fish, is not reached in all transects until the
flow equals or exceeds 35 cfs (Table 24). Therefore, a flow of 35
cfs is recommended in East Fisher Creek for the period from April
1 through June 30 to ensure the successful passage of spring
migrants and prevent dewatering of spawning redds.
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Table 23. The results of z mark-recapture pepulation evaluation
of rainbow trout 273 mm in East Fisher Creek (8¥ 1/4,
Sec, 30, TZ6H, R29%V) during August 1987. Discharge

10.5 cfs,
EE
Fish captured in samples section 61
Fish estimated in sample section 134 + 65
Fish estimated per kilometer 638 + 310
Fish estimated per acre 333 + 162
Average length of fish captured {(mm} 114
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Figure 17. The wetted perimeter~discharge relationship for five
riffle transects on East Fisher Creek, 1987.
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Table 24. The average depths in five riffle cross sections on
Ezgt Fisher Cresk at sslected fiows of interest.

Flow average Depth {f1}
CElL o582 L83 054 G55
g .23 ) L30 L 53 4]
15 .33 .65 &0 L50 &0
35 L60 .85 .59 .71 50

a0



SILVER BUTTE FISHER RIVER

Description

Stream Reach: Silver Butte Fisher River from its confluence
with Pleasant Valley Fisher River {Sec. 9, TZ8HN, RZ%¥W) to the
source {Sec. 16, TZ26H, R30¥W) (Figure 147},

Stream length: 13.2 km. Total drainage area: 119 km?.

Gradient: 16 m per km.

Source and Land Use

Silver Butte Fisher River originates on the west slopes of ths
southern Cabinet Hountains. The highest point in the drainage is
Allen Pesk at 2,054 m (8,740 £ty elevation., Hine third- and
fourth-order tributaries enter the stream before its confluence
with Pleasant Valley Fisbey River at 902 m (2,980 ft}) slevation,
FPrivate ownership accounts for approximately 33 percent of the
drainage srvea. Burlington Northern Railroad is the major private
landowner followed by Champion International Corporation and
private individuasls., The .5, Forest service holds the remalning
BCcreage. Timber production ie¢ the primary land use in the
drainage followed to s lesser extent by mining, recreation and
residentisl development.

Flows

Few discharge records have been obtsined on Silver Butte
¥isher except for sporadic measurements by personnsl of the
Montana Depsvtment of Fish, ¥iidlife and Parks and the Kootenal
National Forest. Estimated mean annual discharge iz 88.8 cofsg.

Potential Environmmental Problems

Channel instability characterizes the lower ten to 12 km of
the stream; channel migration and bank cutting are common. Timber
harvest and roads in the drainage have the potential to increase
sediment loading and magnify peak flow events which may Iurther
degrade channel stability and impact fish habitat (Rasmussen and
Culwell 1978). Potential pollution from mine-tailing seepags
could negatively influence stream productivity (S8chmidt and Botz
1978%.

Fish Populations

Resident and Pre-emigrant Fish

A population estimate was obtained on August Z6, by & three-
pass application of the removal method, using backpack
electroshocking equipment. & 183-m sample section, located
approximately one km upstream from the mouth was chosen (SE 1/4,
Sec, 17, T28H, H29%Y¥). Average stiream width of the electrofishing



section was 7.9 m, and discharge at the time of sampling was 15.5
cfs., Game fish captured were predominantly rainbow followed in
abundance by eastern brook trout. Low capture probability (p<0.5)
for sagtern brook trout preciuded a precise population estimate,
therefore only minimum estimates are presented {Table 25}, Ses
Appendix B17 and B12 for the length distribution of sll fish
captured.

Flow Recopmendations

Five permanent transects were established on riffle and run
areas located approximately one km upstream from the mouth of
Silver Butte Fisher River (B8Y 1/%, Sec. %, TZ8H, RZ9W). The WETP
program was calibrated to stage and discharge measurements at
flows of 214.8, 91.8, 16.1 and 10.0 cfs. The lowsr and upper
inflection points in a plot of the wetted perimeter-discharge
relationship occcur at Iflows of 6.5 and 34 cfs, respectively
(Figure 18). Baszsed on an evaluation of the existing fishery and
resulte of the wetted perimpeter analvsis, 2 ninimum discharge of
34 cfs is recommended for all periods of the yesar.

An average depth of 0.5 ft, the minimum requirement for
successful passage of migrant fish, is not reached din all
transects untll the flow eguals or exceeds 22 cfs {(Table 26). At
the recommended flow of 34 cfs, water depth in the shallowest
transect is sufficient for the successful passage of migrant fish.
Therefore a specific passage flow is not requested.



Table 25. The results of & two-pass population svaluation of
rainbow and eastern brook trout >75 mm in Silver Butte
Fisher River (SE 1/4, Sec. 17, T26H, R29¥) duvring
August 1887, Discharge 15.3 cfs.

EBT kB

Fish captured in sample section 14 35
ish estimated in sample section 14 %8 + Z6
Pish estimated per kilometsr 78 2867 4 1l4%
Fish estimated pev acre ig 133 + 72

average lsngth of fish captured {(mm} 48 129
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Figure 18. The wetted perimeter-discharge relationship for five
viffle transects on Silver Butte Fisher River, 1887.
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Table 26. The avesrage depths in five riffle cross sectlions on
Silver Butte Fisher HRiver at selected flows of

intersst.
Flow Average Depth (fg}
081 Ccs2 Cs3 L84 £85
6.5 L57 .54 .56 .25 .64
22.0 .80 L7 .82 .50 .80
34.0 .88 .80 B2 .B2 1.02




WEST FLSHER CREEK

Description

Yest Fish
/4, Sec. 30
i

t gr Creek from its conflusnce with
1 s
1¥) (Figure

TZ278, R28¥) to its source {(3ec, 33,
4%,

; . . ; o 2
Btream length: 21.2 km. Total drainage arsa: 10%.6 km™,
Gradient {(lower 18 km): 138 m ner km.

Source and Land Use

Yest Fisher {reek originates on the sast slope of the Cabinet
Mountains. Flat Top Mountain {2,312 m) is the highest point in
the drainage. West Fisher Creek joins the main Fisher River at
867 m {2,910 £ty elevation. ¥est Fisher Cresk is & fourth-order
stream fed by five second- and third-order streams. Burlington
Borthern owns 13 percent of the dralnage, four percent is in
mining claims and privately owned, one section is owned by the
State of HMontana, and the remaining 79 percent of the drainage is
held by the U.S., Forest Service. Timber production, mining, and
recreation are the primary land uses in the drainage.

Flows

Little flow data have been obtained onm West Fisher Creesk
except for sporadic messurements by pevsonnel of the Kootenai
National Forest and M¥Montana Department of Fish, Wildlife and
Parks. Estimated mean annual discharge 1z 59 cfs,

Potential Environmental Problems

Timber harvest, mining, and roads have the potential o
increase sediment loading, and magnify peak flow events to the
detriment of the fishery.

Fish Populations

4 population estimate was obtained on September 1, by a two-
pass application of the removal method using bank shocking
equipment. A 187-m section was chosen that had an average width
of 6.1 m and a discharge of 12 cfs at the time of sampling (NE
1/4, BSec. 31, T27N, R30W). Game fish were compossd almost
exclusively of rainbow trout (Table 27}, with small numbers of
brock trout {(four) and mountain whitefish (fwo) also captured.
Observations during electrofishing indicated sculpins to be
abundant and dace rare. Rainbow trout fry wvere alsc chssrved. A
length frequency histogram is provided (Appendix B19).
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Tahle 27, The results of a two-pass population evaliustion of
rainbow trout 273 mm in YWest Fisher Creek (NE 1/4,
Sec. 31, TEZVH, R30¥) during September 1887. Discharge

12 cfs.
RB
Fish captured in sample section 61
Fish estimated in sample sectiom 83 + 36
Fish estimated per kilometer 444 + 193
Figh estimated per acre 284 + 127
sverage length of fish captured {(mm) 110
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Flow Recommendation

Five permanent transects were established in riffle areas in
West Fisher Creek (NV 1/4, Sec. 31, T2Z7H, R30¥). The ¥ET?P program
wag cglibrated to stage and discharge measurements at flows of
232.8, 174, 12.3 and 8.7 cfs. Lower and upper inflection points
in & plot of the wetted perimeter-discharge relationship occur at
6 and 28 cfs, respectively (Figure 1%). Based on existing fish
populations, and results of the wetted perimeter analysis, a flow
of 28 c¢fs is recommended for the low flow period from July 1
through ¥arch 31.

An average depth of 0.5 ft, minimum requirement for passage of
migrant fish, is not reached in all transects until the flow
equals or exceeds 75 cfs (Table 28). A passage flow of 75 cfsg is
therefore recommended from April 1 through June 30 to ensure
successful migration of fish during the spring spawning run.
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Table 28. 7The avervage depths in five riffle cross sesctions on
Yest Fisher Creek at selected flows of intersst.

Flow Average Depth (i)
C51 B2 C83 Ch4 L85
& L3231 49 48 is 28
Z8 .58 82 .78 .55 A4
75 .73 1.03 1.14 ;¥ .50
a0



Libby Creek Subdrainage

Libby Creek ig one of four major spawning tributaries in the
Montana portion of the Kootenai River drainsge. Instreawm flow
requirements of two reaches in the main stem of Libby Creek and
ong reach in Big Cherry Creek below its confluence with Granite
Creek were described by May (1982) and Marotz and Fraley {1986).
Maior tributaries and forks of Libby Cresk are included herve and
further refine the instream flow needs in the drainage
{Figure 39).

GRANITE CREEK

Description

Stream reach: Granite Creek from its junction with Big Cherrzy
Creek (NW 1/4, Sec. 2, T30H, R30¥) to Granite Lake (Sec. 27, T29H,
R32VW), its source at 1,402 m elevation (Figure 20},

Stream length: 19.2 km. Total drainsge zrea: 72.1 km?.
Gradient: 31 m per km.

Source and Land Use

Granite Creek originates on the east slope of the Cabinet
Mountains. The highest point in the drainage is Snowshoe Pesk at
2,663 m (8,738 ft) elevation. Granite Creek joins Big Cherry at
an elevaticn of 732 m (2,401 ft). Champion International
Corporation owns three percent of the drainage, one percent is in
private owvnership, and the remaining 96 percent is held by the
U.8. Forest Service. Timber production, mining, grazing, and
recreation are the primary land uses in the drainage.

Flows

A continuous stage recording station was maintained on Granite
Creek by the U.S5. Geclogical Survey from January through December
1933, August 1936 threough November 1943, and August 1960 through
Gctober 1969, Since 1886, the U.5. Forest Service has maintained
a continuous stage recerding station on Granite Creek (NE 1/4,
Sec. 3, T28N, R31¥). Hean monthly discharge and eightieth
percentile exceedance flows for Granite Creek are presented in

Figure 21.

Potential Environmental Problems

Water appropriations for domestic use and wmining total 33.14
cfs. Much of the lower portion of Granite Creek is characterized
by 2 wide valley bottom with side channels dammed by beavers.
Excessive withdravals could detrimentally affect not only the
primary channel, but also the breader rviparian zone.
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Granite Lake is one of the few unstocked lakes in the Cabinet
Mountain ¥Wilderness that has perpetuated 2 substantial fishery,
end the maintenance of adeguate flows in Granite Creek will ensurse
continued recruitment of fish from the lake to the resgt of the
streazm system. Timber harvest, mining, and road construction have
the potential to increase sediment loading, and magnify peak flow
gvents to the detriment of the fishery (Rasmussen and Culwell
18783,

Fish Populations

A population estimsate vas obtained on August 9, by 2z three-
pass application of the removal method using bank shocking
eguipment. A 1864-m sectlon was chosen above forest road 4791
bridge (HE 1/4, Sec. 3, TZ9H, R31W), ¥hile this section most
closely represented the average stream condition, it was not ideal
dus to habitat limitations caussd by channel instability; two deep
pools could not be effectively sampled by the electrofishing gear.
These factors may have negatively biassed the population estimate.
Game fish were comprised almost exclusively of rainbow trout
{Table 29}, with brock trout occurring in limited numbers. Six
brock trout and two mountain whitefish were also captured. Average
stream widith in the sampled section was 8.5 m, and the discharge
at the time of sampling was 11.7 cfs. A length-frequency
histogram of raimbow trout captures is provided (Appendix B20).

Flow Recommendations

Five permanent transects were established in riffle areas in
Granite Creek from just bslow the Forest Road 4791 bridge to just
above the confluence with Big Cherry Creek, 0.8 km downstream (NE
1/4, Sec. 3, T29N, R31¥). The WETP program was calibrated to
stage and discharge measurements at flows of 189.1, 71.6 and 11.7
¢fs. Lower and upper inflection points in s plot of the wetted
perimeter-discharge reslationship occur at 21 and 50 cfs,
respectively {Figure 2Z2). Based on existing fish populations,
results of the wetted perimeter analysie, and estimated water
availability, a flow of 21 cfs is recommended for the period from
July 1 through March 31.

At the recommended flow of 21 cfs, water depth at the
shallowest tramsect is sufficient for successful psasssage of
migrant fish {(Table 30). Fish passage should not be a problem if
recommended flows are maintained {Table 31). Recommended flows
amount to 46 percent of mesn annual discharge on record.



Table 28, The results of a three-pass population evaluation of
rainbow trout >75 mm in Granite Creek (NE 1/4, Sec. 3,
T29N, R31W) during August 1%87. Discharge 11.7 cis.

BB
Fish captured in sample section 49
Fish estimated In sample ssction 3% + 10
Fish estimated per kilometer 335 4 81
Fish estimated psr scre 160 + 29
Average length of fish captured {mm} 124.5
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Figure 22. The wetted perimeter~discharge relationship for five
riffle transects on Granite Creek, 1987,



Table 30. The average depths in five riffle cross sectiomns on
Granite Creek at selected flows of interest.

Flow Average Depth {ft)

CBl Ce2 C83 C854 €835
21 .80 .69 B4 .50 .61
50 .91 <84 .92 .72 B4
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Table 21,

Recommendad flows For Granite Creek and historical
water availability records based on 9% months of daily

records {(USGE).

802
Periocd of Recommended Froeedance Moan Aore
Yater Year Fiow Flow Flow Foet
Qct. 1-15 23 7.94 20.3 &04,0
16-31 2% 15.2 28.4 £66.4
Hovy. 1=15 21 15.7 Za2.1 524.8
16-39 1 20.0 31.53 £24.8
Decr, 1-153 21 15.7 4.4 £246.8
15.-3% 23 14.5 18.9 £31.5
Jan. 1-15 21 i5. 20.0 Re5.0
16-31 21 14,31 20.3 544,72
Feb, 1-15 21 i3.1 9.4 £24.8
16-28 23 1Z2.2 Z21.2 499 .8
Mar., 1-13 Z1 12.7 20.9 621.8
16-31 21 17.3 30.8 ABE.4
Apr. 1-15 21 40.7 £2.3 624.8
16-30 2% £8.5 85 .4 £24.8
¥May 1-153 540 ; 118.4 igl.8 1,517.4
16-31 2008/ 221.3 293, 4 §,347.8
June i-1% 50 216.0 278.7 1,317.4
16-20 21 1£5.5 182.0 924.8
July 1-15 23 7.2 98,1 £24.8
i8-31 Z1 32.8 46.5 668, 4
Aug. 1-15 Z21i 22.1 27.3 624 .8
i6-31 21 is.1 18.4 615.7
Sep. 1-153 21 i2.90 14.86 434 .4
1630 23 10.2 i5.7 LET7.1

s/

2/ 4 dominant discharge flow
presently undefined) should be

this periocd.

{approximated bankfull flow
maintained for 24 hours during



BIG CHERRY CREEK

Description

Stream reach: Big Cherry Creek from its jupnction with Granite
Creek (NV 1/4, SBec. 2, T30H, R30W) to Big Cherry Lake {Sec. 23,
T28W, R32¥), its source at 1,783 m elevation (Figure 20}.

Stream length: 25.2 km. Total drainage aves: 1724.8 km?.
Gradient: 20 m per km.

Source and Land Usse

Big Cheryy Creek originates on the east slope of the Cabinet
Mountains., The highest point in the drainage is Alaska Peak st
2,135 m (7,003 ft). Before reaching Granite Creek at 732 m
{2,402 ft} elevation, Big Cherry Creek picks up five second-order
streams. Land ownership in the drainage is as follows: less than
one percent in mining claims, four percent owned by Champion
International Corporation, two percent held by the Btate of
Montana, three percent in private ownership, and the remaining %0
percent is held by the U.S. Forest Service. Timber production and
mining are the primary land uses in the drainage.

Flows

Few fiow data have been obtained on Big Cherry Creek except
for sporadic measurements by personnel of the Kootenai National
Forest and Montana Department of Fish, Wildlife and Parks.
Estimated mean annual discharge is 51.7 cfs.

Potential Environmental Problems

Water appropriations listed for Big Cherry Creek total 3.44
cfs. The creek channel in the lower four miles of the stream is
characteristicaelly unstable. A braided channel form is common,
end this condition can negatively affect water depth, especially
during low flow periods. Increased timber harvesting, road
construction, and mining have the potential to increase both
sediment loading and the occurrence of damaging peak flow events.

High lezd concentrations in the stream and zinc from abandoned
mine tailings on Snowshoe Creek is limiting productivity in

Snowshoe and Big Cherry creeks {May 1982, Schmidt and Botz 1878).

& major diversion of flow out of Big Cherry Creek exists in
order to supply privately owned Double N Lake.

Fish Populations

4 population estimate was obtainmed on August 24, by means of
the mark-recapture method using bank electroshocking eguipment. 4
280-m section was chosen about one km upstream from forest rosd

23



867 bridge (SW 1/4, Sec. 27, TZ9N, R31W). Game fish vere composed
almost ezclusively of rainbow trout (Table 32} 5ix brook trout
were alsc captured. Average stream width in the sampled section
was 9.1 m, and the discharge at the time of sampling was 11.7 cis.
411 parts of the stream rveach sampled were accessible tg
electrofishing gear except for a 10-m long, plunge pool complex,
4 length-frequency histogram of rainbow trout captures is provided
{appendix BZL1.

Flow Recommendations

Five permanent transects were established in riffle areas in
Big Cherry Creek, two above and three below the forest road 867
bridge (S8¥ 1/4, Sec. 27, T29N, R31¥), which is about 6.4 km above
the confiuence with Granite Creek. The WETP program was
calibrated to stage and discharge measurements at flows of 129.5,
£0.8 and 11.7 cofs. Lower and upper inflection peints in a plot of
the wetted perimeter-discharge relationship occur at 14 and 40
ofs, rvespectively {(Figure 23}. Rased on existing fisb
populations, and results of the wetted perimeter analysis, 2 flow
of 40 cfs is reccommended for zll pericds of the vesar.

An sverage depth of 0.5 ft, minimum reguirsment for passage
of migrant fish, is not reached in 8ll transects vntil the flow
equals or exceeds 30 cfs (Table 33). At the recommended flow
reservation of 40 cfs, the average depth of the shallowest
transect is sufficient for successful passage of migrant fish.
Therefore installation of the recommended flow year-vound will

accommodate the needs of migrant fish, and conseguently a specific
pagsage flow is not regquested.
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Table 32. The results of a mark-recapture population evaluation
of rainbow trout >75 o in Big Cherry Creek (8W 1/4,
Sec. 27, T2%N, R31¥) during August 1987. Discharge

1.7 cfs.
BB
Fish captured in sample section 319
Fish estimated in sample section 375 + 34
Fish estimated per kilometer 1227 + 131
Fish estimated per acre 220 + 20
4dverage length of fish captured (mm) 102
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Table 33. The average depths in five riffle cvross sections on Big
Cherry Creek at sslected flows of interest.

Flow Average Depth (ft)

G511 CE2 583 084 53
14 S48 42 L37 L4k <37
30 .66 55 50 .60 .35
&9 72 .81 L34 .67 G4

forck
o
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SYAMP CHEEK

Description

Strean reach: Swamp Creek from the mouth on Libhy Creek (8¥W
1/4, Sec, 32, T29N, R30W) to the headwaters draining Horse
Mountain (NY 1/4, Sec. 4, TIZ8H, RIQV) (Figure Z20).

Stream length: 153 km. Total drainage area: £8.9 wm?.

Gradient {last 13 km): 2B.1 m per km.

Source and Land Use

Swamp Creek originates on the east side of Horse Mountain
{1,779 m, 5,806 fri, and flows east then north to ioin Libby Creek
at 832 m {2,730 £t} slevation. Champilon Internstional Corporation
owns 14 percent of the drainage, eight percent is in private
ownarship, and the remsining 78 percent is held by the U.B
Forest Bervice. Timber production, grazing, and hay production
are the primary land uses in the drainage.

Flows

Few flow dats nave been obtained on Bwamp Cresk except for
sporadic measurements by persomnel of the Kootenal National Forest
and Montana Department of Fish, Wildlife and Parks. Estimated
mean annual discharge is 16.8 cfs.

Zotential Environmentsl Problems

Vater appropriations listed for Swamp Creek total 6.73 cfs.
Potential use of Swamp Cresk as 2 spavning tributary to Libby
Creek is inhibited by two facters. Libby Creek has 2z history of
excessive peak flows. Bedload deposition has created an
impoundment of Swanmp Cresk at the mouth which may inhibit the
migration of fish into Swamp Creek to spawn. Another facior is &
wooden dam structure locatsd about one km upstream from the mouth
which probably acts as a barvier to fish passage.

Grazing occurs along much of the stream’s course presenting a
potential for bank erosion and habitat degradation. The 2.9
percent gradient of Swamp Crsek is unusually low for & second- to
third-order stream of this area, and suggests & limited capacity
to filush sediment. Roazd building and timber harvest in the
drainsge may aggravate this sensitivity.

¥ish Populations

& population estimate was obtained on September 1Z, by a two-
pass application of the removal method using a backpack
glectroshocker. A 137-m section was chesen which extended
downstream from the Farm-to-Market bridge near the junciion with
Highway 2 (NW 1/4, Sec. &, T28N, R30W). Chamneldization for highway
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construction and sase of accessibility to fishermen may have
artificiaslly reduced fish populations in the sampling reach.
Therefore, the total population per kilometer may have been
underestimaeted {(Table 34). Brook trout were the most common
speclies captured, rainbow, cuithroat trout and hybrids of the two
were legs common, and bull trout wvere present but uncommon. A
precise estimate of the brook trout population was not obtained
since the capture probability was too lovw. Insteazd, 2 minimum
gstimate equal to the nunmber of fish captured is provided. An
inadeguate ssmple size precluded an estimate of the bull trout

population.

Average stream width in the sampled section was 4.0 m. and the
discharge at the time of sampling was 3.4 cfs. Length-freguency
histograms are provided (Appendixz B2Z and BZS3).

Flow Recommendations

Five permanent transects were established in riffle areas in
Swamp Creek one-half kilometer upstream from the mouth (KW 1/%&,
Sec. 4, T2Z2BN, R30W). The VETP program was calibrated to stage and
discharge measurements at flows of 2%.1, 8.3, 5.0 and 3.5 c¢fs.
Lower and upper inflection points in a ploet of the wetted
perimeter~discharge relationship occur at 1 and 5 cfs,
respectively (Figure 24). Based on existing fish populations, and
results of the wetted perimeter analysis, a flow of 5 cfs iz
recommended for the low flow period from July 1 through March 31.

An average depth of 0.5 ft, minimum requirement for passage of
migrant fish, is not reached in a3ll transects until the flow
equals or exceeds 15.5 cfs (Table 35}. A passage flow of 15.5 cfs
is therefore recommended from April 1 through June 30 to ensure
successful migration of fish during the spring spawning run.
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Table 34. The results of a two-pass population evaluation of fish
»>75 mm in Swamp Cresk {(Libby) (NW 1/4, Sec. 4, T28H,
B30YWy during September 19%87. Discharge 3.4 cfs.

Szimoc spp. ER?
Fish captured in sample section 17 26
Fish estimated in sample section 21 + 14 25
Fish estimated per kilometer 153 + 73 180
Fish estimated per acre 1536 + 74 194
Average length of fish captured {(mm) 138 125

)
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Figure 24. The wetted perimeter-discharge relationship for five
riffle transects on Swanmp Creek, 1987.
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The asverage depths in five riffle cross
Swamp Cresek (Libby) &%t selected flows of interest,

Flow Average Depth (£}
053 G52 (5% &4 85
1.4 .10 .21 .18 41 .14
5.0 25 is 37 .58 34
15.5 .30 k2 56 .70 55
108
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MIDAS CEEEK

Description

Streanm reach: H®idas Creek from the confluence wi ib
Creek {Sec. 31, NY 1/4, TZ8H, B31¥) to the source (Sec. 8, 5¥ 1/
T27N, R31¥) (Figure 20).

Stream length: 40.2 km. Totel drainage area: 1 km
Gradient: 61 m per km.

Source and Land lUse

Midas Creek originates on an unnamed ridge separating it from
Miller Creek to the south. The highest point in the drainage is
Horse Mountaln {1,770 m). Except for privatsly owned acres at the
mouth, the drainage is entirely held by the U.8. Forest Bervice.
Timber production is the primery land use. Grazing on & Forest
Service sllotment is of secondary importance in the drainsage.

Flows

Few flow data have been obteined on Midas Creek except for
sporadic measurements by personnel of the Kootensi National Forest
and Montana Department of Fish, ¥ildlife end Parks. Estimated
mean annusl discharge is 5 cfs.

Potential Environmental Problems

Continued timber harvest and road construction in the drainage
have the potentisl to increase sediment loading and the occurrence
of damaging peak flow events. Use of the riparian zone by cattle
has the potential te cause bank erosion.

Fish Populations

A peopulation estimate was obtalned on July 8, by & two-pass
application of the removal method using backpack electroefishing
gear. A 259.m section was chosen belew forest road 231 bridge (NV
i/4, Sec. 31, T28H, R38¥). The population comsisted almost
exclusively of rainbow trout {Table 36}, with the only other
species captured being & single bull trout.

Average stream widith in the sampled section was 2.2 m and the
discharge at the time of ssmpling was ¢.85 cfs. 4 length-
frequency histogram of rainbow trout captures 1is provided
{aAppendix B24).

Flow Recommendations

Pive permanent transecis were established in riffle areas in
Midas Creek about 0.5 km upstream of forest road 231 (N¥ 1/4, Sec.
%1, T2Z8H, R31W). The ¥WETP program was calibrated to stage and



Table 36. The results of 8 two-pass population evaluation of
rainbow trout »75 mm in Midas Creek (NW 1/4, Sec. 31,
T2ZE8N, RBR38W) during July 19887, Discharge 0.65 cis.

REB
Fish captured in sample section 48
Fish estimated in sample section 64 + 27
Fish estimated per kilometer 246 + 104
Fish estimated per acre 462 + 195
Average length of fish captured {mm) 105
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discharge measurements st flows of 12.8, 2.1 and 0.7 cfs.
Inflection pointe occcur st 0.9 and 1.50 cfs {Figure Z3). Based on
existing fish populations, and resulis of the vetted perimeter
analysis, a flow of 1.5 cfs is recommended for the low flow periocd
from July 1 through March 31

Ty is assumed that the small size of HMidas Cresk makes it
wniikely that fish larger than 20 inches utilize it for spawning.
An average depth of 0.4 £t, which is reguired for passage of fish
less than 20 inches, is not reached in 81l transects until the
flow egquals or exceeds 10.0 ofs (Table 37}, 4 passage £low of
10.0 cofs is therefore recommended from April 1 through June 30 to
ensure successful migration of fish during the spring spawning
run.
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Table 37. The average depths in five riffle cross
HMides Cresk st selected flows of interest.
Flow Average Depth {(ft)
N 052 CE3 B4 G55
5.9 R 23 25 15 L2
1.5 22 3G 28 16 .25
16.0 A2 L8 .28 41 BT
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Buil Lake Subdrainage

The Bull Lazke subdrainage has been isolated from the Kootenal
drainage by 2 dam. Spawning migrants from the Kootenal drainsge
and recruitment to the river 1s restricted to the 0.53-km reach
below the existing hydropower facility., A significant resident
population in the upper reaches offers an excellent sport fishery.
Instreanm flow needs in Ross Cresk, the headwater of the system,
was described by May (1982) and was subsequently reanalyzed by
Marotz and Fraley (1286). The results of the wetted perimeter
analysis conducted in the other primary streams, Lake and Keeler
creeks, are presented hers {(Figure 26},

LAKE CREEK

Description

Stream reach: Lake Creek from the inflow to Troy Reservoir
(NE 1/4, Sec. 1%, T31HN, R33V¥) to the cutflow from Bull Lake (Sec.
8, T29N, R33¥W) (Figure 26).

Stream length: 25.8 km. Total drainage area: 543.9 km?.
Gradient: 3.1 m per km.

Source and Land Use

Lake Creek’s true origin is Ross Creek in the West Cabinet
mountains. This report considers Lake Creek only from its origin
as the outflow of Bull Lake {708 m, 2,333 ft) to its confluence
with the Xootenai River {570 m, 1,870 ft}. All of the riparian
zone in the Lake Creek drainage is privately owned. Champion
International Corporation owns nine percent, the State of Montana
holds two percent, mining claims occupy less than one percent,
private ownership includes six percent, and the U.S8. Forest
Service holds the remaining 82 percent of the drainage. Timber
production, mining, grazing, forage production, residential
development and recreation are the predominant land uses.

Flows

& continuously recording stage-discharge station was
magintained by the U.5. Geological SBurvey, Water Resources Division
from January 1943 to September 1957, and October 198Z to September
1983 {Sec. 18, 731N, R33V¥). Mean monthly flows based omn 13 vyears
of daily stage measurements are summarized in Figure 27. HMean
annual discharge is 310 cfs,
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Figure 27. Mean semi-monthly flows (top line) and eightieth
percentile exceedence flows (bottom line} based on ten
vears of dailly stage records for Lake Creek ({USGE).
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Potential Bavironmental Problems

Montana Light and Power Company has a water right on Lake
Creek equal to 540 cofs with a priority date of December 12, 1%11.

A 400-~acre tailing impoundment {(Sec. 31 & 32, T29W, ®33¥) has
the potential to degrade water guality in Lake Creek through the
inadvertent input of contaminants such as heavy metals and fine
sediments. Orazing has the potential to degrade the banks and
increase sediment loading. Increased agriculture and residential
development may increase water demands in the drainage. Timber
production and roads have the potential to increase sediment
loading and damaging peak flowv events. Variable discharges from
the Troy reservoir have the potential to negatrively affect
spavning success in Lake Creeck belov the dam.

Fish Populations

4 population estimate was obtained on September 14, by the
mark-recapture method in which a drift boat was used to transport
the electrofishing gear. The recapture sample was taken on
September 18. A stream section without block nets was chosen from
the first bridge crossing upstream of the impoundment (SE 1/4,
Sec. 32, T31K, R33W) to 1,830 m downstream. Sampling difficulties
were extreme, as a result of the ocutstanding pool development
characteristic of Lake Creek in which depth and cover reduce
sampling efficiency by electrofishing. On s subjective basis, it
ie estimated that 30 percent of available habitat within the
studied section could not be sampled. In addition, this problem
resulted in reduced sampling efficiency of the larger size classes
of fish. The estimated population therefore is significantly
below the true population. Game fish were primarily rainbow trout
&nd secondarily broock trout (Fable 38). One mountain whitefish
was captured, and long nose dace were observed to be common,
Average stream width in the sanmpled section was 22 m, and the
discharge at the time of sampling was 118 cfs. A length.frequency
histogram of rainbow trout captures is provided (Appendix B25 and

B26).

Flow Recommendations

Five permanent transects were imstalled in riffle areas in
Lake Creek in a 0.5 km section of stream located 3.2 km upstrean
of the Troy Beservolr (NE 1/4, Sec. 30, T31H, R33¥W). The YETP
program was calibrated to stage snd discharge measurements at
flows of 634.3, 260.9, 124.5 and 111.1 cfs. Lower and upper
inflection points in a plot of the wetted perimeter-discharge
relationship occcur &t €0 and 140 cfs, respectively (Figure 28},
Based on existing fish populations, rvesults of the wettad
perimeter snalysis, and estimated water avallsbility, a flow of
140 ¢fs is recommended for the low flow period of the year, July 1
through March 31,
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Table 38. The results of a mark-recapture populstion evaluation
of rainbow and eastern brock trout >75 mm in Lake Creek
{8E 1/4, Sec. 32, T31H, R33V¥W) to 1,830 = downstrean,
during September 1%87. Discharge 118 cfs.

RE EBT
Fish captured in sample section 199 70
Fish estimated in sample section 369 + 33 7o
Fish estimated per kilometer 205 + 18 39
Fish estimated per acre 37 + 3 7
Average length of fish captured {(mm) 124 113
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At the recommended flow reservation of 140 c¢fs, water depth inm
the shallowest transect is sufficient for the successful migration
of £ish within the reach (Table 39). Fish passage should not be
impaired if vecommended flows are maintained (Table 403,
Recommended flows amount to 49 percent of the mean annual
discharge on record.
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T & 39. The average depths in five riffle cross ssctions on
Lake Creelk at selected flows of interest.
Flow Average Depth (It}
CE1 G52 €53 LE4a 055
36 .50 1.64 1.18 .84 1.7
&0 .68 1.488 1.35 .99 1.42
140 .98 2.25 1.5 1.40C i.8%9
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Tabie 40, Recommended flows for Lake Creek and historicel watey
availability records based on 14 years of daily records

(H5:5).
80Z%

Pericd of Escommended Exceedence Mean Acre
Water Year Flow Flow Flow Feet
ot 01-153 1&0 128.0 i57.%9 4,16E8.3
et 156-31 140 112.7 Ziz.8 4,443.0
Hov 01-15 149 128.86 192.4 4,165.3
Hov 16-320 140 147.1 2591 %,443.0
Dec 01L-15 140 1431.2 27¢.1 4,165.3
Dec 16-3%L 140 113.2 222.3 4,443.0
Jan $1i-15 144 136,89 214.9 4,165.3
Jan 16-31 140 130.4 i89.% 4,443 .0
Feb 01-13 140 143.5 216.8 4,1865.3
Felh 16-28 140 157.2 240.7 3,608.9
Mar 01-15 140 164.1 251.0 4,165.3
Mar 16-3%1 140 191.9 272.7 4,443,0
Apr 01-13 200 319.2 599.2 5,9850.4
Apr 16-30 350 820.9 866.1 10,410.7
May 01-15 600 756.5 1,177.1 17,847.0
May 16-31 1,200§/ 1,220.56 1,610.6 38,073.6
Jun 01-15 600 1,073.0 1,474.0 17,847.0
Jun 16-30 350 753.5 1,045.5 10,410.7
Jul 01-15 200 452.7 638.8 5,950.4
Jul 16-31 140 282.3 367.8 4,443.0
Aug 01-15 140 215.9 254.7 £,165.3
Aug 16-31 140 172.3 206.4 4,4463.0
Sep 01-15 140 153.1 175.3 4,165.3
Sep 16-30 146 142.5 137.2 4,443.0

166,509

a/ 4 dominant discharge flov {approximated bankfull flow
presently undefined) should be maintained for Z4 hours during

this period.
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HEELER CHEEK

Description

Stream reach: Xesler Cresk fronm the confluence with Lakes
Creek (S5¥ 1/4, Sec, 17, TRGH, R33¥3, to the headwatsers (8Y 174,

Sec. 34, TS8N, RIE) (Figure 26).
Stream length: 1% knm. Total drainage area: 156 %mzé
Gradient {lower 14 km): 1%.4 m per ko

Source and Land Use

Keeler Creek originates in Idaho on the east face of Benning
Mountain (2,010 m, 6,394 fi) and flows east to its confluence with
Lake Oreek at 671 m {2,200 £t} elevation. The drainsgse,
especially the headwaters, is predominantly held by the U.S5,
Forest Service (21 percvent, 30.834 acres), while Champion
Internstional Corporation owns six percent {1,920 scres) of the
dyainage, which includes about 8 km of the lower Keeler Cresk.
riparian zone. The Stste pf Hontanz owns one percent (210 acres)
and two percent (640 acres) is privately owned. Timber preoduction
is the primary land use, with grazing, mining, and residential
uses being of minor importance.

Flows

Littie flov data have been obtained on Keeler Creek except for
sporadic measurements by personnel of the Kootensl National Forest
and Montans Department of Fish, Wildiife and Parks. Estimated

mean annual discharge is 86.5 cfs,

Potential Environmental Problems

Timber harvesgt and reads have the potential to increase
sediment loading and peak flow events which may degrade chanmnel
stability and fish habitat.

The Xeeler Cresk chanmel is s:ill in a destabilized condition
following extreme harvest activitles and poor road locations,
especially between 1941 and 1970. During that period, over
100,000 million board feet was removed from 5,780 clear-cut acres.
Sericus flooding occcurred in 1874 and 1880,

Fish Populations

A population estimate was cbtsined on August 31, by 2 two-pass
application of the removal method using bank shocking sguipment.
A 180-m ssction was chosen immedistely above the Lake Creek Road
bridee (NE 1/4, Sec, 1%, T30N, B33¥). A mixed population of gane
fish waz found to consist of bull, brock, and rainbovw troui.
Sculpins were common in the sampled section. Inadequate sanple
gize (six fish captured in two passes) preciudes a rainbow trout



estimate. The results of the bull and brook trout estimates are
presented in Table 41. Aversge stream width at the time of
sampling was 10.7 m, and the discharge was 17.1 cfs.

Flow Recommendations

Five permanent transects were established in riffle areas in
Keeler Creek immediately above Lake Creek Road bridge (NE 1/4,
Sac. 19, T3ION, R33VW). The WETP program was calibrated to stage
and discharge measurements at flows of Z76.7, 134.4, £0.2 and 17.1
cfs, Lower and upper inflection points in a plot of the vetted
perimeter-discharge relationship occur at 45 and 90 cfe,
respectively {(Figure 29). Based on existing fish populations, and
results of the wetted perimeter analysis, a flow of 45 cfs is
recommended for the low flow period from July 1 through March 31.

Pimber cutting and road placement in the riparian zone
combined with frequent rain or snow events in the high elevation
headwaters, have resulted in poor channel stability in the lower
reaches of Keeler (reek. The recommended flow provides optimal
riffle coverage for the present channel conditions and may be
considerably higher than typical basal flows.

An average depth of 0.5 ft, minimum depth requirement for
passage of migrant fish, is not reached in all transects until the
flow equals or exceeds 15 cfs (Table 42). At the recommended flow
of 45 cfs, water depth at the shallovest transect is sufficient
for the successful passage of migrant fish, and conseguently a
specific passage flow is not reguested.
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sbhie 41. The results of a two-pass population evaluation of bull
trout and eastern brock trout >75 mm in Keeler Creek
(BF 1/4, Sec. 19, T30H, R33V) during August 1987.
Discharge 17.1 cfs.

oy EEBT
Fish captured in sample ssction il il
pish estimated in sample ssction 12 + 1 16 + 8
Fish estimated per kilometer 75+ 6 160 + 50
Fish estimated per acre 28 + 2 38+ 19
average length of fish captured {(am) G4 122
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Table 42. The average depths in five riffle cross sections on
Keeley Cresk at selected flows of intersst.
Flow average Depth (£t}
CEL £52 CE3 cEa CES
i3 B4 Gk .81 51 .58
45 .95 BT 9z 76 Bz
20 1.06 1.G3 1.08 1.08 1.08
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Yaak River Subdrainage

Spawning migratione from, and recruitment 1o, the Xootensli
River are restricted to the lowver 14.4 km of the Vaak River below
Yask Falls., This subdrainage received the most intevest in the
Kootenal bhaszsin for hvdropover develonment. The main stem Yaak
River above and below the falls was researched by May (1982 and
later reanalyzed with the updated ¥WETPF program by Marotz and
Fraley {18886}, Primary forks and tributariss of ths Yaszk
subdrainsge contain a substantial resident fishery. Results of
the wetted perimeter Investigation on seven streams in the Yask
drainage are presentad here.

SEVENTEENHILE CREEX

Description

Stream reach: Seventesnmile Creek from its junction with Yask
River {(Sec. 27, T34H, R33¥3, to itse headwaters {Sesc. 7, T34H,

R33¥) {Figurs 30).

Ztream length: 25.6 km. Toital drainage area: 1534 em?,
Gradient: 16.7 m per km.

Spurce and Land Use

Seventeenmile Creek originates on the norihwest face of
O'Brien Mountain (Z,084 m, €,772 fty. It flows into the Yaak
River at 792 m {2,598 ft) elevation as s fourth-order stream with
contributicons from 15 named first-, second-, and third-ordex
streams. The U.8. Forest Service is the primary landowner,
holding 99 percent of the drainage. Private ownership is
concentrated along the stream corvidor of the lower drainage.
Timber production iz the primary land use in the drainage. Grazing
and residentizl uses are alsc important in the lower drainage, and
recreational use is important throughout the basin.

4 road follows the stream for its entire length providing sasy
ACCEss, Restrictions exist in the form of some steep areas and

private property along five km ol stream sidse.

Continued timber harvest and roads have the potential to
increase both sediment loading and the occurrence of damaging peak

flow events,

Flows

¥Yew flow measurements have been obtained on Seventesnmilie
Creek sxcept for sporadic records by personnel of the Kootenal
Hational Forest and Montana Department of Pish, Wildiife and
Parks. Estimated mean annual discharge is 72.8 cfs.
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¥ish Populations

Resident and Pre-emigrant Fish

A population estimate was obtainsd on September 16, by &
three-pass application of the removal method using pank shocking
equipment (Table 43). A 165-m section was chosen that was located
one km upstream of Forest Rozd 176 bridge (¥ 1/4, Sec. 26, TRLH,
B33W3., Average sSLISAD wideh in the sampled section was 10.4 1,
snd the discharge at the time of sampling was 7.3 cfs, A length-
frequency histogranm ig provided (Appendix B27}.

Migrant Fish

tp an attempt to assess the extent to which Seventeenmile
rfrsek serves as & spawning tributary to the Yaak River, &an
upstream migrant trap was placed near the mouth of Seventeenmile
Creek on April 24. High spring discharges greatly hampered the
effort. Trap leads could not he maintained for more than ohie-
half day; and after the first week of operation, large iogs and
debris washed oveyr the trap, preventing further sampling until the
high discharge subsided. sfrer removing the debris jam with a
chzin saw, and repairing the Lrap, sampling was resumed on May 1%
From that date until June 17, 3= cainbow trout of 234 mm average
length were captured while migrating into seventeenmile Creek.
hres of those fish exceeded 430 nm.

on June 25, a downstream migrant tIrap vas installed. Fronm
that date until August 30, 96 rainbow, 3 cutthroatb, and 3 broock
rrout, and 20 mountain whitefish were captured. None of these
£ish had been previously marked during the upsirean migration, and
few were Large enecugh o be of spewning maturation. It is
therefore assumed that these put-migrants were recruits from
seventesnmile Creek and were enroute to the Yask River. The small
sample size and lack of recapitures precluded an estimate of the
total spawning rum

Flow Recommendations

Five permanent transects wers established in riffle areas in
seventeenmile Creek one km upstresm from Porest Road 176 bridge
(s¥ 1/4, Sec. I6, 734H, R33%W). The WETP program Was calibrated to
stage and discharge measurements at [lows of 86.6, #5.6, 17.1 and
7.% cfs. Lower and upper infiection points in & plet af the
vetted perimeter-discharge relationship cccur at 16 and 40 cfs,
respectively (Figure 31} Based on existing fish populations, and
results of the wetted perimeter analysis, & flow of 40 cfs is

recommended for a1l periods of the year.

7he lower reaches of seventeenmile Creek contain large
substrate and the existing channel morphology probsbly reflects
high discharge events. The recommended flovw provides cptimal

Jomd
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Table 43. The results of a2 three-pass population evaluation of
rainbow trout >75 mz in Seventeenmile Creek (8¥W 1/4,
Sec. 26, T3&4K, R33¥W) duvring September 1987.

7.5 ¢fs.

Discharge

BB
Figh captured in sample section 148
Figh estimated in sample section 162 + 24
Fish estimsted per kilometer 982 + 148
¥ish estimasted per acre 385 + 57
Average length of captured fish (mm} 102
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riffle coverage for the present channel conditions and may be
considerably higher than typical basal flows.

An average depth of 0.3 ft, minimum reguirement for passage of
migrant fish, is not reached in all transects until the flow
equals or exceeds 17 cofs {Table 44}. At the recommended flow of
40 c¢fs, water depth at the shallowest transect iz sufficlient for
the successful passage of migrant fish, and comsequently a
specific passage £low is not reguested.
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Table 44. The average depths in five riffle cross sections on
Seventeenmile Creek at selected flows of interest.

Flovw average Depth (£t}
C51 oR2 $53 CR4é 85
ig .42 .54 .52 FE » 51
17 .50 .58 .52 .79 .52
49 L84 .72 .BL B9 .76
134



SPREAD CREEXK

Description

Stream reach: Spread Creek from its Junction with Yaak River
{%ec. 10, T35H, R33Y¥) to the headwasters (8ec. 34, T37H, R3I4V¥)
{Figuzre 32}.

Stream length: 19.9 km. Total drainage avrea: 96.6 km?.

Gradient {from junction with Hidden Cresk): 35 m per km.

Source and Land Use

Spread Creek originates on the southeast face of Canuck Pesk
(2,113 m, 6,934 ft) and joins the Yaak River at 878 m (2,881 ftr}.
Spread Creek is 2 bigh energy stream characterized by substantial
bedload movement and a boulder-strewn subsirate. The entire
drainage is held by the U.5. Forest Bervice.

Flows

The mean annual discharge of Spread Creek is 80.5 cfs (Parrett
and Hull, 1985). An estimated annual hydrograph taken from the
same source is given in Figure 33.

Potential Environmental Problems

There is great potential for hydroelectric development and
associated environmental impacts in Spread Creek. Interest has
been shown in the past, specifically in 1984 when an application
for & hydroelectric project was made to FERC, but was surrendered
later in the same year.

Timber production and roads have the potential to increase
sediment loading, and magnify peak flow events to the detriment of
the fishery.

Figsh Populations

A population estimate was obtained on September 3, by a two-
pass application of the removal method using bank shocking
equipment. A 162-m section was chosen immediately above the Yask
River Boad (SW 1/4, Sec. 3, T335H, R33¥W). Game fish were composed
of cutthroat, rainbow and brook trout (Table 43). O©Of the Salmo
spp. captured, roughly two-thirds were cutthroat and one-third
rainbow trout. Longnose dace were observed to be common, and
sculpins were present, but uncommon. The average width of the
stream in the sampled section was 10.7 m, and the discharge at the
time of sampling was 20 ¢fs. A length-frequency histegram of
rainbow trout captures is provided {(Appendixz BZ8).
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SPREAD CREEK
ESTIMATED ANNUAL HYDROGRAPH
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Figure 33, An estimated annual hydrograph for 8pread Creek
{UBGES).
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Table 45. The results of a two-pass population evaluation of fish
>75 mm in Spread Creek (SW 1/4, Sec. 3, T35N, R33W;
during September 1987, Discharge 20 cfs.

Salmo spp. EBT
Fish captured in sample section 46 g
Fish estimated in sample section 80 24 60 + 4
Fish estimated per kilometer 370 + 148 56 + 25
Fish estimated per acre 141 + 56 2L+ 9
Average length of fish captured (mm) 1316 119
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Flow Recommendations

Five permsnent transects were established in riffle areas in
Spread Creek immediately sbove Yask Road 92 bridge (NE 1/4, Sec,
10, T35N, R33%). The WETP program was calibrated to stage and
discharge messurements at flows of 133.3, 75.4 and 19.1 cfs.
Lower and upper inflectlon peoints in a plot of the wetted
perimeter-discharge velationship occur at 18 and 530 cis,
respectively (Figure 34). Based on existing fish populaticns, and
results of the wetted perimeter snalysis, & flow of 530 cfs is
recommended for all periods of ths year.

The lower rsaches of Spread Cresk contain large substrate and
the existing channel morphology probably reflects high dischargs
events. The recommended flow provides optimal riffle coverags for
the present chamnnel conditions and may be conmsiderably higher than
typical basal flows.

&n average depth of 0.5 fr, minimum reguirement for passage of
micgrant fish iz not reached in 811 transscts until the flov eguals
or exceads 28 ¢fs (Table 46). At the flow recommendation of 30
cfs, water depth at the shallowest transsct is sufficient for
successful migration of fish, and consequently a specific passage
flow is not regquested.
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Figure 34. The wetted perimeter-discharge relationship for five

riffle transects on Spread Creek, 19887.
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Table 46. The average depths in five riffle cross sections
on Spread Creek at selected flows of interest.

Flow Average Depth {ft}
C5l CE2 CR3 Cha CB3
18 39 48 .56 .75 70
28 .50 .52 .60 .89 ;24

50 - B4 .88 .72 1.11 .96

143



PETE CREEK

Description

Stream reach: Pete Creek from its junction with Yaak River
(NW 1/4, Sec. 5, T30N, R3ZW) to the headwaters (Sec. 24, T3I7H,
R33W) {(Figure 32).

Stream length: 18 km. Totzsl drainasge area: 87.3 xm?.

Gradient: 23 m per km.

Source and Land Use

Pete Creek has three named tributaries. The headwaters are at
Pete Creek Meadows {Sec. 24, T37N, R33¥). The highest point in
the drajnage is Black Top Mountain at 1,979 m (6,492 £1)
elevation. Pete Creek joins the Yaak River at 890 m (2,120 ft)
elevation. The entire Pete Creek drainage is owned by the U.S.
Forest Service and is used primarily for timber production and
recreation. Stream access, as provided by publicly owned lands
and Forest Road 338, is excellent.

Flows

The mean annual discharge of Pete Creek is 39.4 cfs (Parrett
and Hull, 1988%) An estimated annual hydrograph taken from the
same source is given in Figure 35.

Potential Environmental Problems

Timber harvest and roads in the drainage have the petential to
increase sediment loading and magnify peak flow events to the
detriment of the fishery.

Fish Populations

Pete Creek provides a popular resident fishery and alsc
provides outstanding spawning and recruitment to the Yaak River.
In 1987, the U.S. Forest Service replaced the culvert under Forest
Road 338 which formerly had blocked passage te over 15 km of
spawning habitat upstream.

A population estimate was obtained on September 2, by a two-
pass application of the removal method. uesing backpack
electroshocking gear. A section was chosen that began at the
Forest Road 338 culvert and extended 152 m downstream {SW 1/4,
Sec. 29, T36N, R32W). The results of the population evaluation of
fish >75 mm are given in Table 47. The average width of the
stream in the sampled section was 5.5 m, and the discharge at the
time of sampling was 2.7 cfs. A length-frequency histogram for
eastern brock trout ie given (Appendix B29).
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Figure 35. An estimated annusl hydrograph for Pete Creek (USGS).
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Table 47. The results of 2 twe-pass population evaluation of
westslope cutthroat and eastern brook trout >73 mm in
Pete Creek {8V 1/4, Sec. 29, T36HN, R32¥W) during
September 1987. Discharge 2.7 cis.

EEBT WCT
Fish captured in sample section 81 1¢
Fish estimated in sample section B2 + 3 iz + 8
Fish estimated per kilometer 538 + 2¢ B0 + 353
Fish estimated per acre 387 + 3 38 + 39
Average length of fish captured {mm) 120 118
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Flow Recommendations

Five permanent transects were established in riffle areas in a
100-m section of Fete Creek located 0.3 km upstiream from Yaak Road
bridge (NVW 1/4&4, Sec. 5, T36H, R3IZW:. The WETP program was
calibrated to stage and discharge measuremenis at flows of 43.9,
20.% and 2.7 cfg. Lower and upper inflection points in a plot of
the wetted perimeter-discharge relationship occcur at 6 and 15 cfs,
respectively (Figure 36). Based con sxisting fish populations,
results of the wetted perimeter analysis, and estimated wsater
availability, a flow of 13 c¢fs is recommended for the period from
July 1 through March 31.

An average depth of 0.5 ft, minimunm reguirement for passage of
migrant fish, is not continually reached in all transects until
the flow equals or exceeds 20 cfs {Tsble 48). Therefore a passage
flow of 20 cfs is requested from April 1 through June 30,
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Table 48. The asverage depths in five riffle cross sectiocns on
Fete Creek at selected flows of interest.

Flow average Depth {ft}
03251 52 GE3 084 3]
8 .61 32 .38 58 38
i5 .72 .52 .51 .79 .50
20 .16 .B57 .56 .85 .50
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SOUTH FORE YaaA¥X RIVER

Pegcrivtion

main stem Yagk Hiver
neadwaters {Seo. 30, T34

1
Gradient: 131.7 m perx

Source and Land Use

The South Fork Yaszk River originates on the north slope of
¥iatiren Mountain (1,796 m, 5,881 fr) and flows north to the Yaak
River joining it =t 859 m (2,949 ft) elevation. The upper reaches
are characterized by a meandering channel pattern with frequent
still pools and beaver impoundments. The lower reaches are a
higher gradient, canyon with boulder strewn substrate. Frivate
individusls own approximately 2.3 percent of the drainage,
Champien Internatiomal Corporation owns 0.2 percent, andg tha
remainder is held by the U.S8. Forest Service. Timber production,
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Table 42. The results of & two-pass population evaluation of
eastern brook trout and rainbow trout >75 mm in the
South Fork Yaak River {(S¥W 1/&, Sec. 1, T35H, R31V¥}
during August 1987. Discharge 2.2 ofs.

ERT BB
Fish captured in sample section 43 34
Fish estimated in sample section 88 + 52 53 + 23
Fish estimated per kilometer 401 + 213 225 + 94
Fish estimated per acre 178 + 94 100 + 42
Average length of fish captured (mm)} 124 125
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Flow Recommendations

Five permanent transects were established in riffle areas in
South Fork Yaak River from about one km upstrean from the
confluence with Yaak River (BW 1/4, Sec. 1, T36H, R31¥W). The WETP
program was calibrated to stage and discharge measurements at
flows of 48.4, 29.8, %.2 and 7.0 cfs. Lower and upper inflection
points in a plot of the wetted perimeter-discharge relationship
pccur at 9.0 and 19.0 cofs, respectively (Figure 37). Bassd on
existing fish populations, and results of the wetted perimeter
analysis, a flow of 19 cfs is recommendsd for the low flow period
from July 1 through March 31.

4n average depth of 0.5 £, minimum requirement for passage of
migrant fish is not reached in all transects until the flow equals
or exceeds 23 cfs {Table 30). A passage flow of 23 cfs is
therefore recommended from April 1 through June 30 to ensure
successful migration of fish during the spring spawning run.



SOUTH FORK YAAK RIVER

WETP (FEET)

9 =0 4:0 80
FLOW (CFS)

Figure 37. The wetted perimeter-discharge relationship for five
riffle transects in South Fork Yaak River, 1987.



Table 50. The average depths in five riffle cross sections on
South Fork Yaask River at selected flows of interest.

Flow average Depth (ft)
81 £sz {83 C54 C55
2 43 .38 L35 48 .36
19 .60 .51 .46 .60 .47
23 .65 .55 .30 B4 .52
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YEST FOEK YAAK RIVER

Descripticn

Stream reach: West Fork Yaak River from the junction with
main stem Yaak River (8E 1/4, Sec. 32, TA6H, R31V¥W) to its source
{Sec. 19, T37H, R33¥W) (Figure 3Z}.

Stream length: 34.3 km. Total dreinage area: Z283.8 km?,

fradientsy 24.2 m per km,

Spurce and Land Use

Yest Fork Yask River originates in the Horthwest Peak Scenic
rea {Sec. 1, T3I6N, RI3¥) in which Horthwest Peak is the highest
point at 2,348 = (7,705 £t) slevation. Part of the drainage (38
percent), 5.4 km of the stream course, iz in Canads., Ths Vest
Fork joins the main stem Yaak River at 1,305 m (4,281 ft;
elevation, where private individuals and Champion International
Corporation own less than one percent of the drainage area. The
remzinder of the drainage is managed by the U.S. Forest Service,
The stream chaennel is characterized by a large, bouldery
substrate. An observation area was developed at a falls located
1.5 km upstream from ths mouth.

Flows

Few flow data have been obtained on ¥West Fork Yaak River
except for sporadic measurements by personnel of the Footenal
National Forest and Montana Department of Fish, Wildlife and
Parks. Estimated mean annual discharge is 183 cfs.

Potentisl Enviromnmental Problems

Timber harvest and roads have the potential to increase
sediment loading and magnify peak flov events to the detriment of

the fishery.

Fish Populations

A populstion estimate was obtained on September 22, by a two-
pass application of the removal method using bank shocking
equipment. A 166-m section was chosen about 100 m above the Yaak
Boad 92 bridge (H¥ 1/4, Sec. 32, T37H, R31¥). LCame £ish were
predominantly cutthroat trout, and brook trout were gecond in
abundance {Table 51}, Sculpins were commonly ocbserved while
glectrofishing.

A length-freguency histogram for westslope cutthroat trout is
given {Appendix B31). Average stream width in the gampled section
was 9.1 m, and the discharge at the time of sampling was 7.0 cfs.
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rable %1. The results of & two-pass population evaluation of

&=

westslope cutthroat and eastern brook trout >75 mm in
the West Fork Yaak River (N¥W 1/4, Sec. 32, T37H, R31¥)

during September 1987. Discharge 7.0 cfs.

CT EBT
Figh captursd in sample section 23 i3
Fish estimated in sample section 26 + 8 13+ 8
Fish estimated per kilometer 156 + 48 78 + 38
Pigh estimated per acre 62 + 21 35 + 16
average length of fish captured (mm) 117 177




Flow Beconmpmendations

Five permanent transects were established in riffle aveas in
Yest Fork Yask River from 100 m upstream of the Yaak Road 22
bridge (NW 1/4, Sec. 32, T37N, R31W¥W). The WETP program was
calibrated to stage and dlscharge measurements at fiows of 120.54,
71.7 and 8.9 cfs. Lower and upper inflection points in a plot of
the wetted perimeter-discharge relationship occcur st 10 and 30
cfs, respectively (Figure 38). Based on existing fish populations
and results of the wetted perimster analysis, & flow of 30 cofs is
recommendad for all pericds of the year.

an average depth of 0.5 ft, minimum requirement for passage of
migraent fish is not reached in all transects until the flow equals
or sxceeds 20 ofs (Table 532). At the recommended flow of 30 cofs,
water depth at the shallowest transect is sufficient for
successful passage of migrant fish. Comsequently, a specific
passage flow is not reguested.
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Figure 38. The wetted perimeter~discharge relationship for five
riffle transects on West Fork Yask River, 1987.
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Table 52. The average depths in five riffle cross sections on
West Fork Yask River at selected flows of interest.

Flow Average Depth (ft)
CS1 G52 C53 0S4 G853
16 .43 .y .38 bk .54
20 54 .54 .50 .57 .70
30 .59 .84 .59 .65 .75




EAST FORK YAAK RIVER

vk Yask Eiver from the confluence with
ec, 22, T37H, B3ILY¥Y) to ithe
T

headvat £ ure 32).
- + s Lo &
Stream lengih: 23.5 km., Teotsl drainsage area: 249 km”©.
Gradient (lsst 17 km): 17.8 o per km.

East Fork Yask RBiver originstes on Red Mountain (2,211 m,
5,599 ft) gnd flows west to its confluence with Horth Fork Yaask
Eiver. Thres pearcent of the drainage sxtends into Canada. The
.5, Forest Service helds the wast majority of the drainage, with
miner holdings by Champion International Corporation {«=1 percent}

i 2 22 percent). Timber production and
recreation are ths p and uses.
Flows

Fow flovw measurements have been obtained on Ezst Fork Yaask
Kiver except for sporadic records by personnsl 0f the Koctenal
Hational Forest and Montansg Depariment of Fish, ¥ildiife and
Parks. Estimated mean annual discharge is 85.6 cfs.

Potential Envivonmental Problen

s

Timber harvest and roade heve the potential to incresase
sediment loading and peask flow events which may degrade chanpel
stability and fish habitat.

Fish Populstions

A population estimste was obitained on August 27, Dy & two-pass
application of the removal method using bank electroshocking
equipment. A 152-m secticn was chosen that was located 0.5 ka
upstraam from the juncilon with Horth Fork Yask Bilvew (8W 3i/4,
Sec. 23, T37H, R31¥). Game fish consisted of rainbovw and brook
tyout {Table 33) and mountain whitefish. Sculpins were obhasrved fo
Le abundant and dace przsent.

The low population estimate may not truly represent the
nopulation throughout East Fork Yask River for the folleowing
rassons: 1) the sampled section wvas immediately above s bridge
crossing suggesting that fishing pressure may be high, and 2) &
bedrock pool complex 40 £t in lengtbh veduced slectroeflshing
capture efficiency. Aversge stream width in the sampled section
was 10.4 m, and dischavge st the time of sampling was 29.8 cfs.



Pable 53. The results of & two-pass population evaluation of
rainbow and eastern brook trout in the East Fork Yaak
River (S8E 1/4, Sec. 23, T37M, R31W) during August 19%87.
Discharge 29.8 cfs.

RB EBT
Fish captured in sample section iz ER
Fish estimated in sample ssction i3+ 3 17 + 8
Fish estimated per kilometer 86 + 33 112 4+ 33
Fish estimated per acre 33 + 13 46 + 20
Average length of fish captured 113 85




Flow Becommendations

Five permanent transects were established in riffle areas in
st Fork Yaak River in a 0.25 km stream section immediately
pstream from ?%e jﬁﬁ%thE with Herth Fork Yasak River (8V 1/%,
c. 23, T27H, B31%). The WETP program was calibrated to stage
4 discharge measurenments at fiows of 137.8, 60.8, 22.8 and 13.3
sﬁ an inflection point in a plot of the wetted perimeter-
80
i

1%

it TR v B

arge relationship occurs at 14 cfs, (Figure 38). Based on
‘&t ing fish populations, and results of the wetted perimeter
s, & flow of 14 cofs is recommended for the low flow pariod
1y 1 through March 31,

b

in average depth of 0.5 fr, minimum requirement for p
grant fish, is not reached in sll tramsects until
z {Tahie 343, A a&ge Fiow of 2
o it ugh June 30 to ensu
fish during the %p ing spewning run.
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EAST FORK YAAK RIVER
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Figure 3%, The wetted perimeter-discharge relastionship for five
viffle transects on East Fork Yask Biver, 1887.
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Table 534, The average depths in five riffle cross sections on
Fast Fork Yaak River at sslected flows of interest.

Flow sverage Depth (fy)
951 £52 €83 G54 C85
i4 .33 44 L3238 A5 .39
27 .30 .62 .56 LE3 .56
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NORTH FORK YAAK RIVER

Description

Stream reach: North Fork Yaak River from the junction with
East Fork Yask River (BE 1/4, Sec. 22, T37N, R31¥) toc the Canadisn
border (NE 1/4, Sec. &, T37N, R31¥) (Figure 32).

Stream length: 34 km. Total drainage area: 388 km?Z.
Gradient: 12.4 m per km.

Source and Land Use

North Fork Yaak River originates in Canada; eleven percent of
the drainage lies within the United States. Qf the American
portion, private individusls own eix percent and Champion
Internationzl Corporation owns one percent, all of which is in the
valley bottom iIincluding the riparian zone. The remaining 93
percent is held by the U.5. Forest Service. Timber production,
grazing and recreation are the primary land uses in the drainage.
The stresm is easily accessible by road.

Flows

Few flow dats have been obtained on Horth Fork Ysak RBiver
except for sporadic measurements by personnel of the Kootenail
National Forest and Montana Department of Fish, Wildlife and
Parks. Estimpated mean annual discharge is 202 cfs.

Potential Bovironmental Problems

Timber harvest and roads in the drainage have the potential to
increase sadiment loading and magnify peak flow events to the
detriment of the fishervy.

¥igh Populations

4 populstion estimate was obtained on Zeptember 23, by =&
three-pass applicaticn o0f the removal methed using drift
electroshocking equipment. A 183-m section was chosen about 73 m
gbove the Yask Road 92 bridge (NE 1/4, Sec. 22, T3I7H, R31VW). (ane
fish were composed of both brook and rainhow trout (Table 553,
Mountain whitefish, sculpins and suckers were 2ll observed during
glectrofishing. Awverage stream width in the sampled section was
13.7 m, and the discharge st the time of sampling was 12 cfs.
Length-frequency histograms of rainbow and eastern brook trout are
provided in Appendix B3Z and B33, respectively.

Flow Eecommendations

Five permanent transects were astablished in riffle areas in
¥orth Feork Yask River sbout 0.5 km upstresm from Yazk Road bridge
Table 355,
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Table 55. The results of a8 three-pass population evaluation of
eastern brock and rainbow trout in the North Fork Yask
River (NE 1/4, Sec. 22, T37H, R31¥) during September

1887. Discharge 12 cfs.

EBT RE
Fish captured in sample section 174 108
Figh estimated in sample section i84 + 7 121 + 14
Fish estimated per kilometer 1060 + 38 661 + 77
Fish estimated per acre 31% + 11 195 + 23
Average length of fish captured {mm} 102 129
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(8% 1/4, Bec. 23, T37H, R31¥). A heavey dam ralsed water levels
at transect pumber one making measurements there invalid. The
WETP program was calibrated to stage and discharge measurements at
flows of 141.7, 63.7 and 13.1 cfs. Inflection points in a plot of
the wetted perimeter-discharge relationship occcur at 14 and 50 cfs
(Figure 40}. Based on existing fish populations, and results of
the wetted perimeter analysis, s fiow of 50 c¢fs is recommended for
all pericds of the vear.

The lower reaches of the North Fork Yask River contain sasl
substrate originating from a glacial outwash plain. Besver
sctivity in the sampling reach limited choices for transect
lecations., An obvious inflection point occurs at 90 cfs which is
substantially higher than typical bassl flows. For this reason, a
secondary inflection at 50 cfs was chosen. This recommended flow
provides adeguate riffle coverage for existing channel conditions
and may be higher than basal flows during some portions of certain

waker years.

&n average depth of 0.5 £ft, wminimum requirement for passage of
migrant fish, dis not reached in &1l transects unitil the flow
equals or exceeds 30 cfs (Table 36). At the recommended flow of
530 cfs, water depth at the shallowest transect is sufficient for
successful passage of migrant fish, and conseguently a specific
passage flow is net requested.
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NORTH FORK YAAK RIVER

WETP (FEET)

5 50 100 150 206
FLOW (CFS)

Figure 40. The wetted perimeter-discharge relationship for four
riffle transects on North Fork Yaak River, 1987.
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Table 56. The average depths in four riffle cross sections on
Borth Fork Yask River at selected flows of interest.

Flow Average Depth (£t}
52 Cs3 {54 83
i4 &2 - B3 30
30 .50 B4 .78 L84
50 .58 .82 B4 .82
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Migrant Bull Trout in Quartz Creek

Migratory bull trout were trapped in Quartz Creek %o document
and describe the population that spawns there. The imformation
obtained includes: 1) an estimation of the 1886 and 1887 spawning
runs in Quartz Creek, 2) the time frame in which Lull trout enter,
reside in, and exit the spawning stresm, 3} the length
distribution of the population, 4) growth rates and the frequency
that individuals spawn, 5) an estimate of spawning-related
mortality, and 6) movements of four adults after they returned to
the Keotenai River.

Two traps were placed in Quartz Creek in 1986 and 1987 one ka
upstream from the mouth. The traps were positioned side by side,
one facing upstream and one facing downstream. "X"-shaped leads of
one-inch poultry mesh were positioned to funnel fish into the
openings of the traps (Figure 2). Lead heights above wvater
surface averaged 0.45 m {18 in) in 1986, and 0.7% m (30 in) in
1387. Water depths along the leads ranged from negligible to
0.3% m, Two fish in 1986 and one in 1987 were captured in the area
betwesen the upstream and the downstream leads.

1986 TRAPPING

Twenty-three adult bull trout were captured, fin-clipped and
tagged after entering Quartz Creek between May 31 and September
25. We were unable to capture any fish leaving Quartz Cresk. The
trapping effort was sbandoned in November after ice bulldup became
too severe. On several occasions prior to November, accumulations
of leaves caused the leads to fall, possibly allowing escapement
of fisgh in the stream. Two fish of the 1986 spavning run were
caught by fishermen in the Kootenai River in the winter of 1887.
See Figure 41 for the lenmgth distribution of fish in the 1986

spawning run.

1887 TRAPPING

Twenty adult bull trout were captured and tagged after
entering Quartz Creek. Only one of these had been captured in
1985, and it entered the stream 14 days later in 1987 than it had
in 1986. Although none of these 20 fish were caught in the out-
migrant trap, the majority, if not all, were seen on Gotober 3 in
a single pool upstream of the trap, their downstream movement
impeded by the out-migrant leads. It iz unknown whether the fish
were unwilling to enter the trap, or 1f the trap falled to retain
them dus to low water velocities, By wearing a west suit, snorkel,
and maek, it was possible to approach the bull trout while they
lay in cover, and 17 were individually netted from the pool; an
unknown number escaped capture. Ten of these were tagged, three
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were identified as having lost their tags, and four were unmarked.
Two of the tagged fish had been previcusly captured in 1986,
bringing the tetal to three adults which wmigrated into Quartz
Creek during 1986 and 1987. Estimation of the total spawning run
by the mark-recapture method indicates 31 + & spawners entered
Quartez Creek in 1987. The capture efficiency of in-migrants was
only about 63 percent, 11 marked fish in the 17 out-migrants
captured. See Figure 42 for the length distribution of fish in ths
1287 spawning run.

In Decembeyr 1987, two fish tags from the 19287 group were
returned by fishermen. One of these figh was caught in the
Hootenai River about 40 km upstream from Quartz Creek. The other
had moved dewnstreanm in the river sbout 80 km, ovey EKoctenail
Falls, and was found dead asbout about 100 m upstreanm from the
mouth in Mission Creek, Idzho,

Figures 43 and 44 illustrate the dates in 1986 and 1987 that
gach bull trout was captured as it entered Juartz Treek. 0OF
interest is the extended perviod of time over which the fish
entered the spawning stream. In 1986 the entry period spanned 78
days {or 117 days if the tvo captures on May 31, 300 and 350 mom,
are considered spawning adulis). In 1987 immigration lasted at
least 78 days. Bull trout moved into Quartz Creek an averagse of
25 days earlier im 1987 (July 26} than in 1988 (August 20}, Bull
trout sveraged 86 days in Quariz Creek during the spawning period
{range 18 to 82 days), based on the 11 filsh which were caught both
entering and lesaving Quartz Creek.

Bull trout redds were surveved im Quartz Creek on October
13th and 15th. Locations of individual redds are given in Figure
4%. The middle reaches of the stream received nearly all the
spawning use, and the west fork was more heavily utilized than the
main stem, O0f the 33 reddsz enumerated, 20 were identified as
definite, and 15 as probable. A comparison of the estimated 31
spawners in 1987 to the number of redds (20 definite and 15
probable) yields a ratio of 1.1 redds per spawner. Sixty parcent
of the 1987 migrants were female. If both the population sstimate
and redd counts are accurate, each female spawner excavated
approximately two redds.

Of the 20 fish known o have entered the stream in 1887, only
11 were vecapiursed. Ths remaining nine fish eslither died, or
survived spawning but escapsd capture. Hortslity therefore could
range from zero to 43 percent, although the upper limit isg
undoubtedly high since some fish are known to have escaped
capture,

The three fish captured in both trapping seszsons provide
useful information for determining annual growth rates, although
the results are net highly asccurate dug to the small sample size
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BULL TROUT CAPTURES

Figure &3.
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and difficulties in measuring large unanesthetized fish. Details
of the change in length of these fish are:

Tag £ Length at Date Length at Date Growth
3866 723 mm 7/08/86 792 mn p7/23/87 67 mm
7507 685 mm 8/26/86 755 mm 10/14 /87 60 mm
7518 740 mm 8/02/88 81% mm iG6/07/87 75 mm

Delta Monitoring in Quartz Creek

Bedload materials are accumulating at the mouths of
tributaries entering the Kootenai River below Libby Dam.
Regulated reduction of peak flow events, which historically washed
bedlioad materials away from the stream mouths, has allowed for
substantial delta formation at Dunn, Libby, Pipe and Quartz
creeks., Although migrant passage into these streams doss not
appear to be inhibited at present, continued deposdition may
eventually impede natural reproduction in some streams. Migrant
bull trout may be espacially sensitive because rheir fall speawning
run coincides with low tributary flows and reduced distributary
depths. Delta growih should be monitored and materials removed if

passage is imhibited.

Since the construction of Libby Dam, three unusually large
peak flow events have cccurred in Quartz Creek (1974, 19878 and
1980), Each event brought increased bedload deposition to the
Quartz Creek delta, raising concerns about passage of migrant
trout from the Xootenai River into Quartz Cresk for spawning.

The Northwest Power Planning Council's Fish and Wildlife
Program {198Z) Measure 804{d)({1) states "Bonneville shall fund the
removal of materials which have accumulated in Kootenal River
tributary deltas below Libby Dam as a result of the dam's
construction and operation and which interfers with the migration
of spawning fish.” Monitoring of this problem was initisted in
April 1887. Plots of the measurements taken are given in Appendix
410 through Al7. Repetiticn of these messurements should be done
after the next unusual peak flow event or by 1892,

Delts Pagsage

In conjunction with the monitoring of the guarte Crask delts,
s stage discharge vrelationship was developed for the Zootenal
River at the point where it 1is joined by Quartz Creek. Our
cbjective was to determine +he Kootenai River state to the timing
of the bull trout migration into Quartz Creek. The concern was
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that growth of the delta may eventually impede passage of migrants
into Quartz Creek to spawn. To establish the relationship, the
following measurements were taken:

Discharge from

Date Libby Dam (cfs) Elevation {ft)}
03/02/88 13,600 89.4
03/05/88 6,600 86.7
05/18/88 3,000 85.5

The correlation coefficient for the relationship between stage
and discharge is 0.97 when log-transformed, and 0.99 when
untransformed. Predictions of discharge are made with
untransformed data since they correlate more closely with stage
measurements. Additional discharge from contributing tributary
stresme was assumed to equal combined bassl flow.

4 cross section of the delta slong the primavy distributary
reveals a level depositional area followed by & sharp drop at the
delts terminus (Appendix A10). Quartz Cresk forms 3 pool in the
depositional zone and then cascades down coarse substrate before
jcining the river. The outermost portion of the delta forms a
drep-off at an elevation of roughly 86 ft. Based on the stage
discharge relationship, a dam discharge >4,050 cfs combined with
basal flows from contributing tributary streams will be zufficient
to inundate the present delta terminus (stage = B8 fi), It should
be noted, however, that 1f tributary inflow was grester than basal
flow during the stage-discharge celibration, estimates of dam
discharge requirements may be underestimated.

The shallow, steep gradient zone at the delta terminus may act
as a physical or behavioral barrier to fish passage. To test the
barrier effect, daily river stage was plotted with the timing of
the bull trout upstream migration during 1%86 and 1887. Capture
dates yere reported as the day fish were removed from the Trap;
actusl delta passage may have occurred a day or two prior to
capturs.

During the 1986 spawning season, river stage remained above
86 feet slevation, so presumably a barrisr was not presented.
Bowever, assuming & day or two delay, the September migrants
entered Quartz Creek during large incresses in viver level
{Figures 43 and 44)}.

Tr: 1987, the Libby Dam discharge was less than 4,050 cfs for
much of June and July, and upstream migration very closely
corresponded to increases in discharge. The bulk of the captures
poeurred in late July after river levels increased and the migrant
pulses of July 13 and 17 immedistely followed increases in river
stage above 86 ft elevation.
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Bull trout are kpown to migrate past shallow water and
instream obstacles, so the existing Quarts Creek delta probably
does not represent an impenetrable barrier at river stage below 886
fvr. However, our data indicate that bull trout immigration
to Quartz Creek corresponds with increased river stage {>4,030
c£s). The delta should be periodically monitored to determine if
surface elevation is increasing.
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Instrean Flow

To maintain spawning and rearing potential in the study
streams, instream flow recommendations resulting from the basin-
wide investipation of the Xootsnal watershed should be implemented
by applicatiocn to the DNRC. To facilitate comsideration, flow
recommendations should be filed in groups based on the degree of
conflict, location and fishery information. This should be
eaccomplished with minimum delay to secure z timely priority datse
and to balance fishery requirements with future water demands.

Basazl flows in many of the study streams are typically lower
than optimal for f£ish production as determined by the wetted
perimseter method., Suboptimal flows may occur during portions of
some wabter wyears, seven without the sffects of consumptive water
uses. HLxisting water rights amount to more water than is
naturally svailable on many of the study streams. It is not
known, however, what percentage of existing claims arvre valid oy
currently in use. Cumulative effects of present water
sppropriations could degrade the fishery resource 1f water users
gxercise their rights to the fullest extent. Recommended flows
were set &t the level required to maintasdn present fish stocks in
the Xootenal svystenm. Vater users with prior rights should be
informed of potential dewatering problems and compliance with
minimun flow reguirements should be encourzged; no water should be
removed from streams when flows decline to below recommended

limits.,
Channel Hasintensnee

4 dominant discharge flow {approzimate bankfull capacity,
presently undefined} should be maintainsd for st lsast a Z4-hour
pericod during the spring runoff to maintain channel integrity and
redistribute botiom sediments. This necessary flow should be
achieved in heavily appropriated streawms by bypassing water in a
step~-wise manner, graduslly increasing to and from the dominant
discharge. Long-ternm gauging of stream flows will be necessary to
define the reguired flov specific to each drainage. Recommended
discharge for chennel maintenance should be legaliy protected.

Fish Barrvisrs

Debris jams exist on nearly all the study streams, sone may
act a8 barriers to migration and should be removed when identified
as such. Howevar, debris removal should be conservative becauss
partial blockage of the channel is desirable for cover, poeol
development and deposition of spewning substrate. Eock barriers
axist in the lowsr reaches of Canvyon, Cripple Horse, Horih Fork
Big, ¥est Yask and Pine creeks, Thelr removal Iz not recommendsd,
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but modifications could be made if increased spawning area is
needed to enhance recruitment. Passage improvements at the mouth
of Pine Cresk would be impractical, although limited spawning
potential for Kootenai River spawners may exist at the mouth.

Migrant passage during the £all low flow period is especially
important in creeks supporting bull trout spavning {(e.g., Grave,
L.ibby, Pipe and Quartz creeks, and the Fisher Biver). HRock and
log structures illegally erected to create "swimming holes® should
be breached prior to the low flow period when water flows through,
rather than over the structures, presenting barriers to migrants.

Tributary Delias

Delta growth should be monitored at the mouths of Dunn, Libby,
Pipe and Quartz creeks and wmateriale should be removed if passage
of spawning migrants becomes inhibited. Topographic mapping of
the alluvial fan on Quartz Cresk was performed using surveving
technigues. This procedurs should be repeated in five vears ©o
compare results and determine the rate of deposition. If passage
becomes limited, the fessibility of temporarily increasing river
flowvs to remove the deposited substrate could be considered. If
thiz 1 not practical, mechanicsal removal may be warranted.
Increasing viver stage to above the delta elevation {dam dischargs
4,050 cfsy from June 1 through September 30 daoring peak spawvning
sotivity could also be used to enhance migration into spawning
areas. This should be done on an asnnual basis fto ensure continued

spawning success.
¥ributary Habitat

Protection of aquatilc habitat in the Xootenal watershed
tributsries is of paramount ioportence to the maintenance of the
resident fishery resource. This report summarizes resgarch to
support efforts to maintain stream flow conditions faverable to
fish production. Hydrologically, the upper {lover-order) rsaches
in the Rootensl drainage exhibit peor channel stability due o
steep, easily erodable banks and high gradients. These factors,
combined with extreme pesk flows, tend toward increased bed load
and sediment movement to the downstream reaches.

Man's activities including timber harvest, mining and reoad
construction in many cases are concentrated im the upper watershed
areas. Private forsst industry is harvesting timber at an
gucelerated rate and the Kootensgl National Forest's ten-year plan
projects the constructicn of 3,730 miles of new roads and the
harvest of an additioconal 2.3 billion bosrd fest of timber.
Sediment input to streams rssults because of poor land management
practices, cattle grazing in the riparian zone and road
coenstruction along stream courses {(Rasmussen and Culwell 1878},
Pollutants, ftoxic to aguatic organisms, may enter streams from
mining operations (Schmidt and Botz 1978). Metal and sediment
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pollution, and channel instability problems continue to thresaten
the health of the fishery rescurce. 4 comprehensive approach by
cooperating land management agencies is needed to assess the
extent of present environmental degradation and determine methods
for eliminating harmiul factors.
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APPENDIE A

Ouariz Uresk delts topography was measured during april 1987,
Baw date and associated graphics are presented for & series of
radial transescte originsting at an established plusb bob point.
Elevation measurements were corrected to the bench mark #2441 +160
fest.
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Appendix Al. An aserial schematic of the Quartz Creek delts
showing relative location of the established plumb
hob point, bench mark #2411 and auxiliary bench mark
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Appendix AZ. Topographic measurements of the Quartz Creek delta
through the primary distributary.

Longitudinal 5tadia Rod
Distance {ft) Reading (£t} Elev&tisnﬁf

a 14.95 85.93
2z 15.06 85.82
4 14,85 85.93
& 14.95 85.63
g 14.88 86,00
i0 14.89 85.99%
1z 15,03 85,85
14 14.92 85,96
ib 14 .88 86,00
i8 14,81 85,97
20 14.80 85,98
22 14.87 86.061
24 14.90 85.498
28 15.17 85.71
28 15.08 85.82
33 15.20 £5.68
32 i5.68 85.20
34 15,60 85.28
36 15.73 85.13
38 16.05 84,83
40 16.40 84,48
42 1&6.5% 84,37
44 16.46 84,42
45 16.43 84 .45
&8 16.78 84,10
50 17.40 83.48
52 17.80 82.98

&/ Elevation = {Bench Mark #241 Elevation {0.88) +100) - Stadis
rod reading.



Appendix A3. Topographic measurements of the Quartz Creek deltis
along the 0% bearing, originating at the plumb bob

point.
Horizontal Stadia Rod
Distance (£t} Reading (£t} Eievationéf

8.0 7.14 94,02
18.0 8.51 92.65
23.0 8.35 92.81
32.0 7.49 93.87
46.0 7.18 93.98
54.0 65.64 54.52
58.0¢ £.84 94,32
61.0 6.78 94,38
67.0 g.66 81.50
6.0 8.80 g1.36
88.0 10.85 80.51
85.0 10.24 20.982
102.0 8.97 92.19
107.0 3.37 97.79%
115.5 2.73 G8.43

12L1.7 {(distance to

BM 2413

a/ Elevation = (Bench Mark #241 Elevation {1.16) +100) - Stadis
rod reading.



Appendix A4. Topographic measurements of the Quarts Creek delta
along the 35° bearing, originating at the plumb bob

point.
Horizontal Stadia Rod
Distance {ft) Beading (£t} Elevatianéi

8.0 6.46 94,70
i7.0 8.30 92.86
24.0 8.55 92.61
34,0 7.57 93.5¢2
45.0 7.04 94.12
58.0 7.186 94.00
67.0 8,92 92.24
77.6 .38 91.78
86.0 9,48 91.868
85.0 9.%80 91.26
105.9 10.83 30.33
114.0 12.77 88.39
121.0 13.40 87.76
130.0 11.87 85.2¢%
133.5 10.98 20.18
139.0 3.93 92,23
157.0 8.83 92.33
186.0 9.84 91.32
224.0 10.23 80.93
237.0 10.97 80.19
257.0 14.72 86.44

5

2/ Elevation = (Bench Mark £241 Elevation {1.16) +100) - Stadia
rod reading.
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Appendix A5, Topographic measurements of the Quartz Cresk deita
along the 50° bearing, originating at the plumb bob

point.
Horizontal tadia Rod
Distance {f1) Reading (ft) Elevaticnﬁf

g 5.18 24,68
20 8,57 92.59
30 8.72 92.44
37 7.88 03.28
45 7.43 93.73
53 7.22 293.94
65 7.49 Q93.67
70 8.2% g2.87
75 8,77 91.39
78 2.84 91.32
81 8.15 22.01
89 9.15 82.01
100 9.64 ©1.52
116 10.17 80.89
119 10.50 g0.66
128 11.50 89,66
i31 12.07 85.09
136 12.98 88.18
144 13.37 87.79
153 12.70 87.46
163 13,40 87.76
178 13.70 87.46
183 13.66 87.50
208 13%.38 87.78
218 13.75 B7.41
227 14.72 86.44
236 16.07 85.0%
2486 18.08 83,08

&/ Elevation = (Bench Mark #2411 Elevation (1.16) +100) - Stadia
rod reading.



Appendixz A6. Topographic measurements of the Quartz Creek delta
along the 55° bearing, originating at the plumb bob

point.
Horizontal Stadis Rod
Distance {ft} Reading (fi) El@vatiané/
10 £.48 44,568
22 8.64 92.52
31 8.83 92.21
48 7.33 93,83
71 7.77 93.39
81 9,94 51.22
86 10.13 81.03
a1 9,33 91.83
107 9,80 91.36
122 9.688 91,18
137 10.49 Qg .67
145 11.71 89.45
148 12.1¢ 86.06
159 13.6C 87.56
169 15.00 86.16
i7¢ 14.82 86.34
189 14.14 87.02
199 14,03 87.13
210 14,42 86.74
220 14.04 87.12
230 14 .88 86,48
240 17.18 84.00

af Elevation = {(Bench Mark £241 Elevation {1.16) +100} - Stadisa
rod reading.



Appendix A7. Topographic measurements of the Quartz Creek delta
along the 60 bearing, originating at the plumb bob

point.
Horizontal Stadia Rod
Distance {(ft} Reading (ft) Elevaticnéj

8.0 6,00 05,16
16.0 7.33 93,83
21.5 §.3¢9 ©2.77
26.5 8.96 0Z.20
31.0 9.17 931,99
431.5 8.30 GZ.86
51.5 7.38 93,78
61.5 7.32 93,84
71.3 7.38 53.78
76,0 7.85 03,31
B3.0 2.1% 91.87
a8.¢ 9,61 D1.25
9G.5 10.41 0.75
95.0¢ 10.23 20.83
105,90 9,58 91.58
1313.90 10.01 91.15
116.5 i0.18 21.00
124.0 10.05 21.11
134.0 10.15 21.01
144.0 10.15 21.01
154.0 10.54 90.62
164.0 11.33 82.83
176.0 11.9¢ 89.26
174.0 12.24 88,92
176.0 12.48 88.68
184.0 14.50 86.86
194.0 15.1% 86.00
199.0 15.26 85,90
205.0 15.14 86.02
210.¢ 14.85 86.31
215.0 14.76 856.40
220.0 14.76 86.40
225.0 14.54 26.62
230.0 14.80 85,26
235.0 15.48 85,68
240.0 17.00 84,16
245.0 18.3¢6 82.80

&/ Elevation = {Bench Mark #241 Elevation (1.16) +100) - Stadia
rod reading.



Appendix A8. Topographic measurements of the Quartz Creek delta
along the 70° bearing. originating at the plumb bob

point.
Horizontal 3tadia Rod
Distance {ft)} Reading (ft} Elevaticngi

9.0 5.456 8%.5%¢6
15.0 5.64 94 .38
25.58 6.86 94,16
32.5 9.21 91.81
37.5 9,22 91.80
41.0 9,08 $1.94
43.0 8.49 92.53
50.5 7.84 93.18
80.5 7.27 893.753
863.5 7.19 93,83
72.5 7.50 93.52
80.5 g£.10 22.92
86.0 2.51 92.351
93.0 8.96 92 .06
6.0 g.23 91.79
ig1.¢ 9.40 91.62
103.5 2.82 81.20
111.0 10,23 90,79
116.0 10.68 90.34
121.0 11.1¢0 89,92
127.0 1l.2¢ 89.73
133.0 11.41 89.81
141.5 10.92 90.10
152.35 10.50 90.52
162.53 11.18 B8 .84
171.5 i1z.1¢ 88.83
181.5 13.10 £87.92
191.0 14,05 86,97
1%4.3 14.50 86.52
198.0 14.558 B6.47
201.0 14,05 86.97
204.0 13.90 87.12
214.0 14.08 86.96
224.0 14.55 86.47
23&.0 15.52 85.30
238.0 15.75 85.27
242.0 1i6.00 85.02

a/ Blevation = {Bench Mark #241 Elevation {1.16}3 +100) - Stadis
rod reading.



ippendix A9. Topographic measurements of the Quartz Creek delta
along the 110% bearing, originating at the pluwmb bob

point.
Horizontal Stadia Rod
Distance {ft) Reading {ft) Eiev&tiaaﬁj
1¢.¢ 5.12 26.04
20.0 6.24 94,92
30.0 7.18 93.98
40.0 7.74 93.42
50.90 7.94 93.22
56.5 8.01 93,13
&60.0 7.88 93,28
64.5 8.58 92.58
74.0 8.98 92.18
78.0 6.15 92.01
88.0 10.08 91.08
100.¢0 2,93 91.23
110.6 i0.52 90,64
120.0 10.64 90.52
126.6 10.69 90.47
136.0 10.73 Q0. 43
146.90 10.83 90,33
136.0 10.67 90.49
164.0 10.52 80.84
168.0 10.70 80.39
180.0 11.87 88.4%9
180.6 12.69 88.47
193.0 13.34 87.82
188.0 13.83 87.33
206.0 14,10 £87.06
217.0 15.09 86.07
225.0 15.863 85.53
235.0 16.73 84,43

8/ Elevation = (Bench Mark #£241 Elevation (1.16) +100) - Stadia
rod reading.
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Appendixz AlZ2. A cross-sectional view of the Quartz Creek delta
along the 35° bearing, from the plumb bob point to
the bench mark #241.
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sppendix A13. A cross-sectional wview of the Quartsz Creek delts
along the 50° bearing, from the plumb bob peint to
the bench mark #241.
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Appendix Al4. A cross-sectional view of the Quartz Creek delta
along the 55° bearing, from the plumb bob point to
the bench mark #241.
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Appendix A15. A cross-seciional view of the Quartz Creek delta
along the 20° bearing, from the plumb bob point to
the bench mark #241.
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Appendix Al6. A cross-sectional view of the Quartz Creek delta
along the 70° bearing, from the plumb bob point to
the bench mark #241.
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APPENDIYX B

Length-frequency histograms of fish captured in the study
tributaries. The number of captures in each length category are
presented on the ¥ axis to the left. Percentages are located on
the right.



SINCLAIR CREEK
salmo spp.
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The length distribution of eastern brook trout

captured in Sinclair Creek.
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THERRIAULT CREEK
salmo spp.
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The lenmgth distribution of easterm brook trout

captured in Therrdisult Creek.
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SWAMP CREEX (FORTINE)

rainbow trout
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NORTH FORK BIG CREEK

salmo spp.
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North Fork Big Creek.
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SOUTH FORK BIG CREEK
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salmo spp.
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CRIPPLE HORSE CREEK
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CANYON CREEK

salmo spp.
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APPENDIX C

Fishery information, compiled by Montana Department of Fish,
Wildlife and Parks, pertaining to streams under investigation.
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APPENDIXE D

Flow recommendations for tributaries to the Kootenai drainage
required feor successful migration, spavning and rearing of game
fish.
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