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Form No, G148 AP K“‘“

TN No.o 1751
(New 9/74) '

STATH OF MONTAN A
DEPARTMENT OF NATURAL RESGURCES AND CONSERVATION

APPIICATION TOR RESERVATION OF WATRER

D;*‘OT}S: Pursuant to Section 89-850, R, C.M. 1947, only the state or any political subdivision
or agency thereof, or the United States or any agency thereof, may apply to the board to |
reserve waters for existing or future benelicial uses, or to maintzin a minimum flow, iev@’*g
or quality of water throughout the year or at such periods or for such length of time as the
board designates., Pursuani to Scction &9-8-107, R.C. M. 1947, the Ein’ted States or any
agency thereoi may net apply {or a Lcservqiloa of water in the Yellowsione River Rasin until
the requirements of Section 89-8-105, R.C.M., are met.

{(Please fype or print in ink)

1. WName of applicant Montana IFish and Game Commission
Mailing address 1424 ast Sixth
City or town Heleng ' State Montana Zip Code 59601
Home phone Other phone 445-3186
2. BSource of water supply Yellowstone River Basin
a tributary of Missouri River
3. Use(s: to which reserved waters wiil be applied fish and wildlife

4,  Amount of water necessary for the reservation as per aliached stalement

feubice feet per second and acre-feet per yvear)
5. Type of reservation:

A, Waters will be reserved in stream for beneficial use without any diversion.
Yas X No

3. Reservation requires construciion of a storage or diversion facilily to exercise the
beneficial use. Yes No. X Y
6. I a siorate or diversion facility is nccessary, the date by which reserved waters will
p be applied to a beneficial usce unknown at this date
{maonth and year)

€3

rap|

7. THEADDLICANT CERTIVI “‘\ T "’%.rf THE STATEMENTE ATPEANING HEREIN ARE TO
BEST OF HIS KNOWLEDGE TRUR AND CORRECT.
: 3 z '73;?viix~v&”” November 1. 1976
Bignature Gf apr J}fffam Date

1/ Fox Lake resevvabion only might require diking to fully utilize rveserved water.
{continued)
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Application for Reservation of Water - Continuation and Amendment

gt

INTRODUCTION
Pursuant to Section 8%-890, R.C.M. 1847, and Article I
stitution of the state of Mon bara which sstablishes that
healthful environment is an inalienable right of Montana
Montana Fish and Game uﬁﬁﬂ?bSQOQ nere hy respectful ly makes “ﬂﬂﬂdeé
application for reservation of water and flows thereof in the Yellowstone
River basin.

a
ci

This is an amendment to an application for reservation of water in the
Yellowstone River submitted to the Depariment of Natural Resources and
Conservation by this applicant on March 15, 1974, The original application
requested a reservation of water and flows therecf only in the Yellow-
stone Rchr from the mouth of the Clarks Fork River to the North Dakota
state 1ine. This amended application is made necessary by the broadening
of the chject of legislative interest indicated by enactment of Section
89-8-103 fo 85-8-111, R.C.M. 1647, since the date of the original applica-
tion and by the promulgation of rules Lo implement these statutes. Ii
requests reservation of water in the Yellowstone River and within certain
of its tributaries lgcated within the river basin from Gardiner near
Yellowstone National Park, to the Montana-North Dakota siate boundary.

Streamfiows requested for the lower reaches of the river, in the
criginal application, have been adjusted from the original request and
application due to increased knowledge of the fish and wildlife resources
and their requirements. Further, this continuation and amendment is
necessary to meet reguirements of Montana Administrative Code Rule
36-2.14R{1)-51430 Appiication Content. There is n¢ provision for meeting
these requirements on the Department of Natural Resources and Conservation's
application form number #5710

il
AMOUNT OF WATER NECESSARY FOR THE PURPOSE OF THE RESERVATION

The Montana State Fish and Game fommission, Depariment of Fish and
Game, an agency of the state of Montana, reguests, and applies for,
instream reservation of water and flows thereof, during each year hersafter
in the Yellowstone River basin, including the Yellowstone River and
certain tributaries of the viver, in amounts as indicated by stream or
stream reach, and for the periocds indicated for each of the respective
streams set forth in the "Statement on Amount of Water Necessary for the
Purpose of the Reservation" attached heretoc and hereby made a part of this
application.



il
THE PURPOSE OF THE RESERVATION

The purpose of the reservation herein applied for is {g reserve ‘
waters, and flows t’*r@fs for exécting ané future beneficial uses ang {0
maintain a minimum flow, leve] d quality of water dur @?g uch periods
throughout each year in order L@ atiain and serve such existing
future beneficial uses as Tolliows:

(1} for the henefit of the public for fish and wildlife uses; and
{2) for the benefit of the =un§1c for recreational uses.
The atiainment and service of such uses are to:

{1} provide fish and wildiife habitat sufficieni to perpetuate the
diverse species comprising this natural resource at levels com-
parable to current exist;ng ifevels:

(2} contribute to, and maintain a clean, healthful and desirable

environment;

3) to sustain high Tevels ﬁf ﬁai@r quaiity; and

Z3 honor and suppoert all existing water use rights.

Tif

iV
THE MEED FOR THE RESERVATION

& water right for instream beneficial use for fish and wiidiife, andg
recreational uses may be obtained, under applicable statutes and rules,
only by application for reservation and not by petition or application for
perinit. Without this reservation, beneticial uses provided by the Montana
Constituticon, and by law, cannot be met or maintained.

Existing water rights in the river basin will at all times be honored.
If the reservations here reguested are not granted and anprﬁveéﬁ any
waters available over and above such existing rights will be vuinerabie t
future appropriations by permit. If these future appropriations are
allowed to be executed in advance of, or without, the reservations here
requasted being established, the fish and wildlife resources will be
ﬂer@@ne%a%y deprived of the waters so necessary for their healthy survival.
1t is veadily apparent when realistically consideraed, that under ocur
current laws and regulations, waters once allowed fto be appropriated mignt
well never again be available to reservation for fish and wildlife purposes.
The need for an adegquate reservation now 1s thus dictated.

Further, this resarvation is needed for the continued preservation of
fish and wildlife hebitat sufficient to perpetuate the diverse species
comprising this natural resource at Jevels comparable to current existing
Tevels, for recreaticnal uses which those resources provide, and for the
attainment and service of those other purposes of this reservation.

The documentation for fhizs need is found in the "State
)
i

for the Reservation® and cther siatemeﬂts attachad to int

kN
L
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THE RESERVATION IS IN THE PUBLIC INTEREST

This reservation of water 1s in the public interest. The public
benefits which will occcur from the reservation are:

{1} continued perpetuation of the fish and wildlife resources whose
very existence is in the pubiic interesi;

(2} prevention of the gradual depletion of streamflows currently
enioyed by the public for recrsational uses;

{3) continued perpetuation of the fish and wildlife rezources for
current and future utilization by the publics

{4} maintenance of water quality which contributes to a clean, healthful
environment for the citizens of the state and the nation: and

{5) contribution to the protection of and continued utilization of
existing water rights.

The explanation of these public benefits, by economic and environmental
beneficial and adverse effects is provided in the "Statement that the
Reservation is in the Public Interest." Included therein is reference to
state and federal legisiation or policies which support fish and wildiife

nd recreational uses.

Vi
SUPPORTING STATEMENTS

There are attached hereto, and made a part hereof, statemenis on the
need for, amount of, and pubiic interest of this regquested reservation
of water, including a concluding statement. These statements and attached
appendices are presented in suypport of this application for reservation and
te meet the requirements of the Montana Water Use Act and applicable rules
thereunder in establishment of 2 reservation of water and fiows therecf for
fish and wildlife and recreational uses.



STATEMENT OF THE NEED FOR THE RESERVATION

ater right for insiream heneficial use for fish and wildlife, and ¢
recreational uses may be obtained, under applicabie statutes and regulations,
only by application for veservation and not by petition or application for

permif.

The need for a2 reservation of water in the Yellowstone River basin is
bwgugﬁi about by the basic nabitat requirvements of 211 fish, wildlife andg
gther Viving organisms that have throucgh the long evolutionary process
come to be totall iy dependent upon the natural flow of fhe Yellowstone River
and its fributary streams.

The respiratory dependence of a Tish popuiation upon the presence of
an adeguate water body 1s obvious. But, of course, this is not the sum
otal of the matter. Not so obvious, perhaps, 15 the fishery’'s dependence
upcn an adeguate material streamfiow for:

1. maﬂ%tcnarfe of spawning and rearing areas

Z. shelt

3. food 305raes which, in turn, depend on good and sufficient streanm

Flow.

In all of these, not only 15 water guantity critical. but also good
wWater guality

The stream discharge, as influenced by channel configuration must
necessarily meet the hydrologic requirements necessary to provide these
factors. Stream discharge in conjunction with channel configuration com-
prises the only 1iving space available to aguatic crganisms in streams.
Over the centuries, fish populations in the Yellowstone River basin have
suryived and become attuned to both ficod and drought, and today within
that same framework they suysiain themselves at levels allowed by the
natural Timiting factors found within the extremes of their environment.

The requested water is needed to meintain fish habitat, acuatic

insect and lower plant and anime? 1ife which sustain fish. The Yellow-

stone River and 118 tribufaries are important fishing and recreation areas

used by the geapie of Montana and the nation. The recreational use of

these waters 15 an important outiet from day-to-day pressures and is

important in the human experience on this planet and 15 recognized as

9r+hy 3= orotection by our water use statutes. The fish species which
would be protecied by this flow requast contribute o the well being of

the péepée of Montana and these visitors who come To enjoy the splendors
Montana has to offer. '

Heed for the reservations hﬁwein requested is outiined above. It 73
contended that 4 the reguested reservations from fulture use are no:
nrovided for, the deterioration of these interests is inevitable. The
degree or rate of deterioration depends on the degree that these needs for
reservations are ignored.



Realizing that other uses of water are necessary, application is not
made Ffor all the water which has historicaily sustzined these organisms.
This request is for that amount of water strenucusly urged as being absolutely
necessary to sustain the organisms without significant Tong-term reduction
in quantity and quality therecf. Increased water witndrawals over existing
Tevels will, in the long run, reduce availability of habitat and consequently
reduce the number of organisms which can healthily occupy that habitat.
There 15 a limit o the amount of water which can be removed from any
stream channel without severely changing the quantity and quality of the
agquatic species presant.

A17 aquatic animals depend for their existence on lawer Torms of
plants or other animails. These lower forms alsc have specific waler re-
guirements needed to grow and reproduce. Reduction in availability of
jower aguatic forms ultimately reduce the number, health and well being
of those organisms at higher trophic fevels.

Reduced streamfiows also affect the guality of water which is
necessary to sustain these organisms. Possible consequences of reduced
streamflow are higher water temperatures and increased amounts of dissolved
solids. Thus, there are several ways reduced streamflow can adversely
affect aquatic organisms: {1) reductien in the physical size or character
of 1iving space, (2) altering the food chain or reducing availability of
food organisms, and {3} changing water quality which alters living con-
d4itions for plant and animal 1ife. Thus streamfiows must be protected
from depletion to prevent loss of these habitat conditions which allow

aguatic organisms fo survive.

The Yellowstone River is a Ciass 1 or "blue ribbon” trout stream from
Gardiner to Big Timber and was classified as such in 1959 and again in
1965 by the stream classification commitltee composed of representatives
of the Montana Department of Fisn and Game, Montana State University and
. S. Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife.
& blue ribbon stream is classified as a stream which has national as well
as statewide value as a fishery. & total of 452 miies of streams wWas
classified as "blue ribbon” in 1965. Of this total, the blue ribbon
stream reach between Gardiner and the Boulder River at Big Timber represenis
the largest single reach (103 miles) of blue ribbon trout stream in Montana,
and contains 23 percent of the state's blue ribbon waters. As stated in
the introduction to the classification map, "A sericus problem in the pres-
ervation of fishing streams is the measurement of the total worth of a
fishery - econcmic as well as sgcial. Recreational fishing does not
readily Tend itsel¥ to conventional means of measurement and as a rasult
is often sold short in comprehensive planning that involves water rescurces.”
The classification was an attempt to provide a base for caiculating
the material werih of the fishery rescurce and a guide to long-range policy.
administration and management of the fishery resource. The classification
shows rather cleariy that Montana fishing streams are Timited both in quantity
and gquality.
The Yellowstone River is uniaue in this nation in that it 1s one of
the few remaining major "free-flowing” streams left in the continental



United States. The upper Yellowstone {upstream from the Boulder River)

is characterized by its c¢lean, cold, highly productive water. Its trout
fishery in these upper reaches is renowned nationwide. It provides high
quality fishing for rainbow, brown and Yellowstone cutthroat trout. The
Yellowstone cutthroat is a unigue species found only in the upper Yellow-
stone basin. Mountain whitefish are also abundant and provide an important
winter Tishery.

The Yellowstone River derives much of its water and bediocad material
from the mountain tributary stireams. These creeks originating in high
m@urtafn areas contribute cold, high quality water to the Yellowstone.

They also, themselves, support Sﬁgf“5h5t§§ﬂ§,§ rainbow-cutthreat hybrid,
brown and brook trout and mountain whitefish, wnich provide an important
recreational fishery. The tributary streams are genevally high gradient
with cobble and boulder channels. Fish cover is provided primarily by
water surface roughness, streambank vegetation and instream boulders.

Tributaries arising in the Absarcka Mountains include Bear, Cedar,
Sixmi;ag Emigrant, Mill, Pine, Deep, Suce and Mission Creeks. Tributaries
arising in the Gailatin Range and flow ng east to Jjoin the Yellowstone
include Mol Heron, Tom Miner, Rock, Big, Fridley, Eightmile, Traiil and
Billman Creeks. Fleshman Creek originates in the southern end of the
Bangtail Ridoe and Jjoins the Yellowstone at the city of Livingston.

In addition to the meuntain fributary streams, McDonald, Imigrant,
Armstrong and Nelson Oreeks are outstanding among sSeveral important spring-
fed streams located in this area. The spring creeks are characterized by
fairly constant flows and temperature, and are rich in aguatic vegetation
and insect Tife. They derive their richness from the rich bottomlands of
Paradise valley, through which they f?ow“ The high productivity of the
spring creeks is reflected in the excellent trout popu?a*%ens which they
support (Elser and Marceux 1971, Workman 1972 and 1973). Brown trout and
rainbow trout are the dominant species. Fish cover COnS?StS primarily of
streambank vegetation, undercut banks, debris and instream vegetation.

In addition to resident trout populations, substantial numbers of rainbow
and brown trout from the Yellowstone River use the spring creeks for
spawning purposes {Berg 1975).

Waters in the Shields River drainage offer sport fishing for cutthroat,
faénb@w brown and brook trout and mountain whitefish. Cutthroat and
brown trout and mountain whitefish form the backbone of the fishery. Brown
trout and mountain whitefish are most agbundant in the Shields River main-
stem below the headwaters basin, while cutthreat trout are mainly found in
the headwaters basin and in the {vributary streams.

Rainbow and brown trout are the most sought-afier s$pecies in the
upper Yellowstone and provide excellent angling opportunities. Although
not native to the study aresz, they now provide the bulk of the trout fishery
and harvest. The Yellowstone cutthroat is a highly prized native species,
but it 1s by far the least numerous of the three trout species present
Today.

Yellowstone cuttnroat irout spewning runs have been documented in
9 of 16 tributaries inventoried during a 3-vear pericd {Berg 1975}

f
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Streams with confivmad cutthroat runs include Cedar. Mol Heron, Tom Miner,
Rock. Big, Mi11l, Emigrant Spring, Mcbonaild Spring and Nelson Spring Creeks.
Ne migratory cutthroat were found in Billman, Mission, Dry, Eighimite,
Pine, Sixmile or Deep Creeks; however, Timited sampling conducted on the
Jatter tributaries does not aliow the determinaticn of the presence or
absence of a cutthvoat spawning run at this time.

Y
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Brown and rainbow trout spawning runs were found in 4 of the 13
%?ébaiarée: n 1974 auu 39?5@ Migratory brown trout were taken in the
tributaries from early November through early December 1974, and rainbow
were ?@Jnd from eariy April through sarEV Mﬁy 1675, Migratory brown and
rainbow trout utilize only Armstrong Spring, Nelson Spring, McDonald Spring
and Emigrant Sering Creeks for spawning. Some fish migrate several miles
inoan uﬁstreaﬁ or downstream divection in the Yellowstone River to reach
a spring creek, then ascend it to spawn. The itwo native saimonid Tish
species, Yellowstone cutthroat trout and mountain whitefish, appear to be
particularly dependent on the tributary streams for spawning {Berg 1975},

M~

Mountain whitefish spawning runs were documented and monitored in &
f the 13 tributaries, These included Mol Heron, Tom Miner, gig, Eightmile,
ridley and Mission Creeks. No migratory whitefish were found durina
imited sampling conducted on Rock, Cedar, Billman, Mcbonald 3ar ng,
ison Spring, Emigrant Spring and %$maareng Spr%ng Crecks. In most streams
where migratory whitefish were found, a large number of fish was involved
in the run {Berg 1575).

o
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Thus 1t s ovident that the upper Yellowstone River and its trinutaries
are intimately related due to streamflow contribution and biclogical inter-
change between the tributaries and mainstem. The tributaries of the upper
Yellowstone camnoi be separated from the blue ribbon mainstem, and fiow
recommendations have been made accordingly.

The middlie Yellowstone River {between the Boulder River and the Bicghorn

]
River) is a transition zone beiween ihe prgwarzﬁf cotd water envivonment
of the upper river and the warm waler environment 0? the Tower river. It
1itains Tish species common to both the upper and Tower river (below
i

Wma

ghorn River). This stretch of the Yellows bgre is classified as a

s 2 {"vred ribbon") stream from the Boulder River to the Sweet &Grass-
uarh@n County Tine, a class 3 stream from the county Tine to Laurel and a
class 4 stream from Laurel to the Bighorn. Only small amounts of aguatic
resource data have been obiained on this stretch of the Yeilowstone River
and 15 dmportance may not yet be Tully realized,
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The upper §er%i@n of this siream reach of the Yellowstone is primarily

salmonid habitat - the principal came species being rainbow and brown
trout and Wﬁuntasn whitefish. Species change to channel catfish and sauger
below the Clarks Fork of the Yeliowstone.

The Boulder and Stillwater rivers are major tributaries within the
reach. Both of these streams and their iributaries are imporiant frout
fisheries and ave extensively used by Billings ares residents.

The Clarks Fork of the Yellowstone River contains a trout ﬁéshery
from 115 headwalers downstream to Belfry. Brown and rainbow trout, mountain

-



itefish and an occasional cutthroat trout are found in this reach. Helow
is reach water qualify 1s lowered by & high sediment content. This

sediment affects trout habitat requirvements; however, warm water species

such as catfish and sauger are paf'esentw The Clarks Fork also contributes

its flow guantity to the mainstem Yellowstone River and is therefore .
jmportant in its effects on aguatic habitat downstream from their confluence.

In addition, Rock Creek {near Red iLodge) and its tributaries and Séaewafer

{reek are important tributaries to the Clarks Fork and are important i

their own right as trout streams and recreation arveas. Their waters 3hC§§é

be protected from depletion.

B
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The Tower Yellowstons River {bﬂ?gﬁ the mouth of the Bicghorn River)
contains a variety of fish commonly called warm water species. Little was
known about this system unti ? studies were initiated in 1973, Additional
data have been obhtained since then which indicate a unique and significant
fishery exists for padﬂsefESﬂ, shovelinose sturgeon, sauger, walieye and
channel catfish. Certain ecological relationships have been established
for some of these fish which show that twe of the Yellowstone's major
tributaries -~ the Tongue and Powder rivers, are important components of
their Tife cvoles

Tne Bighorn River has been regulated by Yellowtail Uam for about 10
years. Dburing this pericd & significant, hich guality, trophy trout
fishery has devel epeg from the Yellowiail afierbay dam downstream to
approximately 10 miles bﬁ?gw St. Xavier. Brown and rainbow trout are the
orincipal species sought by eanglers. The comparatively large size of
these fish stimuiates a grgai interest by Billings residents as well as
fishermen from other aveas. Little s known about the Bighorn below the
salmonid reach. Channe! catfish and sauger are known residents of this
stream reach and it is possible that burbof and paddlefish may use the
stream for spawning.

The Yeilowstone River, under predevelopment conditions, had an
estimated mean annual flow of between 11 to 12 willion acre feet (MAF)
(J. Dooley pers. comm.). The average annual discharge at Sidney for a
G2-year pericd of record {1912-1974) was 9.47 MAF (USGS Surface Water
Records for Montana 1974). Adiusted to the 1970 level of water depletion,
the mean annual discharge at Sidney was calculated 1o be 8.8 %Qr
{NGPRP 1974;.

It can be seen from the above figures that the Yellowstone is signifi-
cantly depleted (20 to 27 percent) from its average virgin flow conditions.
Aouatic organisms are ::W?ted primarily by the extremes in their environ-
ment. The prospect of additional water éﬁplet:@nsg in view of the historic
Tow flows experienced in the lower river during the period of record, is
particularly disturbing. Wnile the current level of water usage does not
nroduce significant impacts during better than average water years, the .
effects of further depletions will be severe during natural extremely
Tow water years or during proionced drought periods

In addition to waterfowl, vriparian wildlife and furbearers, the lower
Yellowstone supports a diverse and unigue fish fauna. Fish species present
range from the primitive paddiefish and sturgeons to the popular walleye,



sauger, channel catfish and Ting. In addition there are a hosti of
nongame species. To help assure their continued existence in their
nresent abundance, it is necessary for the reservation Lo reflect
flows which maintain their habitat as well as satisfy the reguirements
of various stages of their Tife history.

Paddlefish migrate uyp the Yellowstone River each spring Lo spawn.
Ghservations in Missouri indicate that paddiefish mwﬁrage in oresponse
to water temperature, photopericd and an increase in flow level
(Purkett 1961}, The Yellowstone ?ﬁdéiegiS? migration aiso cocurs
coincident with Qg?in“ runoff {Robinson 1986, Renwz%ke% 1678}, Strength

of the SpaWﬁfng run is associated with the duration of the seasonal

rise, as well as the height of the rise. The increase in flow is
necessary to trigger the run, allow passage of the migrant fish to the
spawning areas and pravide adeguate ssawnéﬁg habitat {Vasetskiy

15713, The spring rise must be maintained in the Yellowstone to meet

the reproductive needs of this paddiefish population and is thus included
in the requested flow guantity.

Two populations of sturgeon. the shovelnose and pallid, curvently
inhabit the Yellowstope River. Life history informetion on these two
sperzes i3 eAtremeéy Timited, however they also migrate and spawn
during the spring high water period. Flows which assure paddiefish
reproduction will alsc satisfy the sturgeon’s reguirements. Significant
reductions in existing water levels may threaten the abundance of the
shovelnose populations and possibly the very existence of the pallid,
which is considerad rare over most of 7ts entire range.

In addition to satisfying the reproductive requirements of certain
species of fish, the spring high water period alsc provides flows
necessary for the major channel forming processes to occur. With
insufficient high flows, the bedload movement necessary for formation
of channel structures [islands, bars, pools, etc; would diminish and
resytt in altered habitat conditions, both for aguatic and riparian
papu“atiOﬁb. Deposition of silt in streams carrying a high sediment

sad greatly chaﬁges the environment for certain species of fish by
zianket1n portions of the sireambottom, eliminating potential spawning
areas and reducing the available food producing areas. Increased
discharge associated with spring runoff resuits in flushing action
which removes the deposited sediments. A discharge which results
in an annual cleansing of the streambottom is an important aspect of
the stream ecclogy, particularly for streams which transport largs
amounts of sediment Tike the lower Yeliowsione.

The abundance of food in a river varies, depending on the produc-
tion area. Riffles generally have ihe urea%eqt food production (Hynes
1970) but also are the areas most severely affected by lowered water
Tevels {(Bovee 1974}, MWinimum flow recommendations should reflect
physical conditions wnich would maintain Huaéétg aqguatic food production.
By ensuring that most of the stream substrate is wetfed, maximum
benthic production 1s maintained. By assuring good food production,
rearing flows for sub-adult fishes are maintained as well as suitable
growth rates for adult fishes.

W



Ohservations on anchor ice by Benson [1955) indicated that ice
formed most com JQ?Ej in stream §estz§ﬁ pﬁbﬂ ssing fast-flowing water,
with 2 gr%du&é%v dec ging ya%qﬁ@ of flow. Arch@r ice serves as a
method of disledging and scouring of bottom insects, and could result
in a loss of invertebrate pr ﬁﬁjct?ﬁﬁ< ﬁﬁeﬂaate flow must be maintained
during the winter months io relard the formation of excess anchor ice

b {T}

and the subseguent total freezeup of the chamel. Fish habitat condi-
tions and needs during the critical low flow period of December through
February are totally unknown. However, Chapman i;géég states that

w%ﬁteﬁwwsgg ated density of fish populations is probaply i
space nacessary o escape displacement or damage by current

rotect the present water quality of the lower r%ver, not only
1ife but alse for TUQEC”'aEEQEQS and agriculture, adequale
flows must be maintained. The flows recommended in this reservation
will helop assure maintenance of suitable water quality of the jower
Yellowstone River (J. Thomas, 1976 - personal hammun,ﬁatz&n}ﬂ

Water temperatures in the lower reaches of the river are approaching
critical Tevels, with summer fempervatures in the 80's common. With-
drawal of water during this season could alter the heat budget of the
river, and may result in lethal temperatures for fish iike sauger,
northern pike, sturgeon and burbot, or for aquatic invertebrates or
forage fish that u;p@rt them. A& study by the USGS is being conducted
on flow/ temperature relationships in an effort o define flow Jevels

which will not raise water femperatures beyond Timits stated in Montana
Water Quality Standards.

In addition to species which live witnin the agquatic environment,
a number of z@pﬁrtgﬂ% terrestrial wildlife species are dependent upon
the streams in the Yellowstone basin for 1ife-susiaining neads.

ﬁmﬁﬂg the major migratory bird species that may be affected by
rediced river flows are bald eagles, (anada geese, great bius herons,
and several species of ducks. Al7 of these birds use the river during
at least a portion of the year for a variety of reasons. including
resting, nesting, and/or fesding.

Sprina migrant Canada q@&ﬁe arrive on the river sometime in March,
depending on weather conditio Up to 16,000 have been counted at
one time on the river betwaen 5%%2*%@5 and the North Dakota border.
Most of these geese stay alo ong the viver for only a2 short time before
continuing their northerly migration, but a substantial number remain
along the Yellowstone to breed. Nesting activities aeﬁir sometime in
March. In 1975, there were an 63t?ma@eé 450 to 500 pairs of breeding
Canada geese along the Yellowstone River in Montana.

l{“"} (oY)

Bs has been reported for Canada geese nesting along other rivers
[Childress 1971: Dimmick 1968; and Ballou 1954}, geese breeding along
the Yellowstone prefer islands. Approximately 96 percent of 140 nests
surveyed in 1875 and 1976 were on islands {Hinz 1575).  They appear

to prefer vegetation or other cover that aliows them good visibility
along with concealment. This type of site occurs on the upsiream ends
and sides of islands where ice scouring and high Tlows have reduced
vegetation density.
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There are several possible effects of reduced river flows on
{anada goose nesting. An immediate effect of abnormally iow spring
water levels would be an increase in predation on goose nests as happened
in the spring of 1376. Low flows decreased the width and depth of
cide channels which more readily permitted access of predators to nest-
ing istands. Reduced winter fiows might alter or eliminate ice scouring
on islands, with the result that vegetation densities might increase
to unacceptable levels for nesting. Alsc, a reduction in peak spring
flows might alter the sediment and hedload material transport system
to the point that no new isiands are formed and vegetation encroachment
takes place on older islands.

T
£

Fall goose concentrations on the Yellowstone River have been
increasing since the mid-1960's. Recent surveys {1973-1375} indicate
that up to 10,000 migrant geese stop along the river bejow Biilings
usually in November for varying pericds of time. Reasons for this
apparent increase in geese stopping along the lower river may be an
increase in the amount of grain grown near the river and pessibly an
increase in the continental goose popultation.

Many geese remain on the river until it freezes over, usually
hetween late November and the middie of December. Reduced river flows
and lower velocities would probably hasten the onset of freeze up,
which would shorten the duration of goose occupation of the river.
This in turn would decrease the enjoymeni derived from the presence of
the geese hy people who live in the region and by waterfow! hunters.

In 1974, 17.9 percent of the statewide goose harvest (2171 species)
occurred in counties bordering the Yellowstone River

Large numbers of migrant ducks, primarily mailards, stop along the
Yellowstone during spring and fall. Estimates of 30,000 to 50,000
ducks using the river below Billings have been made in 1974 and 1975,
Species known te nest along the river include maliards, blue and green-
winged teal, wood ducks, and wergansers. The potential effects of
reduced river flows on these breeding birds are unknown.

Fall waterfowl use of the river is guite variable and apparently
dependent upon weather. In the portion of the river below Biliings.
peak counts have ranged up to 60,000 ducks, primarily mallards. One
possible effect of tow water flows would be a hastening in the date
of freeze up, which in turn would shorten the duration of Tall mallard
use along the river,

Species known toc winter on open portions of the river include
common goldengye, Barrow's goldeneye, and common merganser. Reduced
flows would probably affect these species, because there would be iess
available open water. Similarly Canada geese and mallards use open
portions of the upper river during winter.

Bald eagles congregate along the Yellowstone during spring and
fall, with some eagles remaining over winter., The peak numbers of
eagles present during both spring and fall along the river beliow
Billings have ranged from 30 to 120. When compared to nther reportied
eagle concentrations (McCleiland 1973, Martinka 1874), these counis
rank as fairly impressive for any state except Alaska.

it



Large concentrations of ﬂagiﬁb duving spring end fall may be in
response to waterfow! concentrations during those time periods. Ducks
are probably a Su??%ﬂﬁuﬁt to the main diet of sagles, which appears
to be fish and carrion. Thus, any decrease in waterfow! concentrations

or fish populations due to reduced water levels in the river miaht be
detrimental to bald saglies.

Great blue herons usually arrive on the Yellowstone in March,
depending on weather and ice conditions. They nest in colo n3¢$ fr@@k
high in cottonweed trees along the river. There are 19 known vrookert

along the Yellewstone. Peak counts of up to 350 herons have been made
on the river below Billings. The potential effects of reduced river
flows on this species are unknown, but any decrease in fish populations
or mature cottonwood groves might affect them.
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Environmental detriments of maintaining a minimum flow must relate
to a comparison between not maintaining the flow and maintaining the
full amount requested. We believe there would be some environmental
detriments with our reservation in those portions of the Yellowstione
basin where we have requested specific "numbers” for streamfliows needed.
These detrimenis hinge on the assumpltion that all water over and above
aur reguests would be alliccated and eventually withdrawn from the sireams
for other uses.

Where we have rﬂquaated specitic flow "numbers” in our water reser-
vation, we have curselves ultimately altered the natural flow regime
of many streams in the basin if other water users are annuaily allowed
to remove the water in excess of this request. By setiing "numbers”
in streams which currently do not aporeciably suffer from Tow water.
we have given up for possible future diversionary use a portion of the
historical streamfiow the zguatic organisms have been associated with.
This will Vikely result in future populations becoming estabiished at
Tower levels if future diversionary uses of the remaining water evolve.
What this will accomplish is an increase in the frequency of low flow
periods over those wﬁéc% nave historically occurred and through which
aguatic and rivarian populations have adapted. More frequent low
flow periods will reduce habifat size, change water gquality, alter
riparian vegetation and habitat used by ferrestrial animals and uitimately
alter the entire ecosysten associated with the sirveam course. Due to
the importance of these resources 1o the people of Montanz, 11 becomes
ohyvious that significant reduction in their avaiiability for enjoyment
will be a future environmental detriment to the resource as well as
to those people who utilize this resource for recreation. Conversely.




to maintain at Teast some semblance of the natural flow regime through
approval of this reservation request will be an environmental benefit

to current and future human generations and to the affected crganisms

themselves.

However, this will not be true for the Yellowstone River basin
upstream from Big Timber. Our requests for this portion of the basin
will produce only small envivonmental detriments since no change in
natural streamflow conditions will be svident except during the spring
runaff pericd. hua those aquatic and riparian populations which now
depend on the Yellowstone and its tributaries will likely remain the
same if streamflow is the only variable considered. Other changes in
nabitat due to land use changes and channel modification might alter
these populations in the future regardiess of sireamflow conditions.
During Spring high flow pericds we have requested streamflow “numbers”
in this portion of the basin, because it 1s not practical to request
instantaneous high flows which include Tlicods. ﬂssuw%ng these flows
would be appraved and all flows zbove those would be withdrawn in the
future, there could be some environmental detriments to the river
system. These detriments are gifficult to predict, but will be related
to changes n stream channel morphology and sediment transport.

Chaﬂges in these parameters could produce changes in habitat for aguatic
and riparian wildlife species.

Enviranmenta! benefits associated with our reguest in the upper
Yellowstone basin are a continuation of the existing trout fisheries
in these streams and a continuation of the physical, chemical and bisio-
gical relationships the tributaries have enjoyed with the mainstem
Yellowstone River. These relationships contribute o the high gquality
trout fishery which exists in this "blue ribbon” stretch of the river
and which is now enjoyed by many people of Montana and the nation.
To not maintain the requested flows will coniribute to the degradation
of these important resources,



T OF THE AMOUNT OF WATER
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¥ FOR ?ﬁ% PURPOSE OF THE RESERVATION
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NECESSAR

in specifying the quantities of water being requested for fiow
reservation, 1t must bDe acknowledasd that during the present, and
perhaps now nermal, Tluctuations in discharge in the Yellowstone River
basin, there will be times when the streams will not be capable of
supplying the guantities of water reguested. It is our intent in
requesting these guantities that under 211 natura’ hydr@ésgic canditions,
future water use permits be conditicned 10 cease when river discharges
reach the levels requested in this application. When vriver levels
drop below the quaﬁ?%ﬁées requested due to existing uses or natural
phenomena, we Tully anticipate that cur reguests will not be met.
Under nc circumstances should these figures be construed to iﬁp“j that
augmenting the natural Tiow through impoundment of flood waters for
Tater discharge will in any way improve upon the existing natural
conditions as we now find them in and a aﬂﬁ the Yellowstone River,

Certain considerations must be recognized if the flow reservation
figures for the Yellowstone are to be mmaﬁﬁngsuiq The recommended flows
must approximate the seasonal yvariations which occur naturally if
existing aquatic conditions ara to he maintained., It 15 also imporiant
that the ?EQGESL@@ flows will occur with a reasonable degree of fre-
gquency.

The flow quantities in our retervation requests take two forms
in this application. The first form encompasses the Yellowstone River
and its tributaries from Gardiner To the Bouider River at Big Timber.
This stretch of the Yellgwstone has been previously described as an
important and unique blue vribbon stream of state and national importance.
We have also triec to show that it 1S not possible to separate the
tr?bgtﬁwy streams to this reach from t*e mainsiem itself, due to the
physical and biclogical relationships which are inherent between the
two, i.e., the fishery in the mainstem is dependent upon tributary
streams for water guantity and guality, as well as for sources of new
fish o supply the system.

Thus, in view of the importance of this famous river, it is felt
that estabiishment of a single set of "numbers" as recommendations for
instream Tlow needs would be a first step in degrading the high guality
of the "blus ribbon” portion of the river and its fishery. S}mp?y
assigning flow “numbers” to this part of the river would eventually
place Vimitations on the fishery which do not exist foday. Because the
Yellowstone is un?eg*é ted by man, aguatic resources. have evolved to
existing relative numbers and status due to a multitude of historical
streamfiow conditions: i.e., the extreme highs and Tows as well as all
other flows inbetween. Thus 1o eveniually Timit flows o a monthly
“number” could effectively alter the status of those existing aguatic
resources. 1t was thersfore felt that the Tow Tlow period between
Aucust and April were most oritical to maintain, and that flows should
not be established at a "number” during that pericod or poritions thersof.
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Only during the spring runceff periods did it seem infeasible to reguest
the instantaneous flow, since this would include floods (some of which could
be of great magnitude), and other high water conditions. High flows are
responsible for maintaining channel form processes by transporting sediment
and allowing bedload movement to occur., These processes buiid the physical
habitat which aguatic and riparian species regquire (in addition to suitable
streamfiows) in a stream and are, therefore, necessary functions of the
acosystem. It was, therefore, believed some portion of the high spring
flows should be resarvad.

Therefore, in the upper Yellowstone basin we have elected o provide
fiow "numbers”™ where possible during the high flow period. During the
remaining months we have requesied "the instantaneous streamfliow subject
to existing lawfully appropriated water rights in the stream reach.” During
May or June we have requested a peak fiow preceded by a rise in April and/or
May and followed by a recession in July and August. The peak flow reguested
is the "dominant discharge” for tne stream. The dominant discharge is the
discharge which cocurs with a freguency of about 1.5 years and is sometimes
called the "bankful" discharge {Leopold and Wolman 1964). The dominant

ischarge 15 the discharcge which is primarily responsibie for maintaining
the shape and other features of fhe streamw channel, which in turn is what
determines the amcunt and type of physical habitat for fish and other aguatic
organisms. This discharge s 2quaied or exceeded about 67% of the time.
Flow is less than the dominant discharge 337 of the time, so there will be
times when the discharge will be iless than requested. The implications of
this lesser natural discharge from our viewpoint were addressed in the
first paragraph of this section.

The second form of our requesti encompasses the remainder of the Yellow-
stone basin downstream from the Bouider River at Big Timber. Flow "numbers®
were recommended in all cases for the mainstem and its tributaries. These
numbers were devived by various melthods.

W
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ATTACHMENTS TO THE STATEMENT OF
THE AMOUNT OF WATER NECESSARY FOR THE PURPOSE OF THE RESERVATION

Flow {or level) recommendations are given fTor individual streams
and/or stream reaches. A standard outtine has been followed for con-
Tinuity between sitreams. Only principal and important fish and wild-
1ife species which depend upon streamflow are Tisted: a complete Tist
would be guite extensive, and impractical for each stream or stream reach,

Life history periodicily charts show the periocds of the year when
important fish species migrate, spawn and perform other necessary iife
cycie activities. Impcrtant waterfowl species are shown on the same
charts when applicabie. The charts are intended to show why flows {or
jevels) are necessary throughout the year in a given stream reach.

Where more Intensive 11fe history data were available, the charts refiect
that data. For exampie, brook trout will show different spawning times
in the same drainage when those data were available. In some drainages
more specific data were not availabhle aznd a singie chart represents all
streams. For exampie, only one chart 1s shown for all species in the
upper Yellowstone basin since charils for individual streams would be the
same anyway. given the Timited data available on each stream.

Methods used to reguest streamflows are simply Tisted in Item 7 of
each attachment when a standard method or concept was used (for example,
the Water Surface Profile Program). A more complete description is given
for these standard methods and concepts in Appendix A. Where other methods
were used the methods are described in greater detail in ltem 7.

Streams are aiphabetical in order within each portion of the basin
as foilows:

{1) Upper basin - Gardiner %o Boulder River at Big Timber
{2} Middle basin - Boulder River to Bighorn River
{3} Lower basin - Bighorn River toc North Dalota state line

The page upon which a particuiar stream is lccated can be found in the Tabie
of Contenis at the beginning of this application.

In some cases abbreviations for the names of fish species present
are given for the stream reach. The common names that go with these
abbreviations are given in Appendix B.
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UPPER YELLOWSTONE BASIN

Gardiner to mouth of Boulder RBiver
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1. Name: Armstrong Spring Creek
2. Stream reach: Mouth tc origin
3. Location: T3S, RYE, Sec, 23 to T35, RSE, Sec. Z6
4. Fish species present:
Resident: Rb, LL (Workman 1972, 1973), Ct, Wfl/
Migratory transient: Rb, LL (Berg 1975), Ct, wel/
5. Wiidiife species present:
Resident: Beaver, muskrat, mink, marten, river otter (Constan 1575)

Migratory: Ducks, geese, swans, great blue heron, shorebirds,
bald eagle {Hook 1975}

6. Life history periodicity chart: {See attached). This chart also
inciudes other species in the upper Yellowstone and tributaries, not
just those found in Armstrong Spring (reek.

7. Methods used for Tiow determination:

3lue ribbon concept; dominant discharge concept; precipitation-runoff
method.

2., Why flow is necessary:

Reguested flows are necessary to maintain this nighly productive
spring creek and the excellent trout popuiation it supperts., The request
is also needed to maintain documented spawning runs of rainbow and brown
trout from the Yellowstone River and potential spawning runs of cut-
threoat and whitefish. Armstrong Spring Creek is nationally known for
its challenge to fly fishermen. Flows reguested are aiso needed to
maintain natural channel form and processes.

(bl

Flow reguest:

The instantanecus streamfiow subject to existing, lawfully ap-
oropriated water vights in the stream reach.

1/ Potential fish species present: although extensive sampiing has
heen done in the Yellowstone and Shields River drainages, more intensive
sampling is needed fo determine life cycle requirements of fish species pres-
ent in individual tributary systems. This category represenis species that
potentially inhabit the stream based on documentation of their presence in
similar streams of the drainage and the 1ife history requirements of the
species.
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Name: Bear Creek
Stream reach: Mouth to mouth of Horth Fork of Bear Creek
Location: T89S, RYE, Sec. 19 to T89S, RSE, S=c. 4
Fish species present:

Resident: Rb, Rb x Ct (Berg 1975); ctd/

Migratory transient: Ct, Rb, Rb x Ctéf
Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter (Constan 19753)
Migratory transient: Ducks, bald eagle (Hook 1975)
Life history periodicity chart: (See Armstrong Spring Creek}
Methods used for flow determination:

Blue ribbon concept; dominani discharge concept.

Why flow is necessary:

Requested fliows are necessary io maintain a resident trout population.
These fiows are also needed to maintain potential spawning runs of
cutthroat, rainbow, brown trout and whitefish from the Yellowstone
River. Bear Creek lies in an area of increasing recreation use and
is utilized by fishermen (Berg 15975). These fiows are needed to main-
tain channel form and processes.

Filow request:
January 1 - May 10; August 11 - December 31 - the instantaneous
streamfiow subject to existing lawfully appropriated water ricghts

in the stream reach,

May 11 - August 10 - Z4-hour dominant discharge, to be determined.

i/5ee Armstrong Soring Creek.




1. HName: Bear Creek
2. Stream reach: HNorth Fork Bear Creek to Fish Lake
3. Location: T9S, ROE, Sec. 4 te TBS, RYE, Sec. §
4, Fish species present:
Resident: Ct, Rb, Rb x Ot/
Migratory transient: C(t, Rbif
5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald sagle (Hook 1875}
6. Life history periodicity chart: {See Armstrong Spring Creek)
7. Methods used for flow determination:

Riue ribbon concept; dominant discharge concept,

8. Why flow is necessary:

Requested flows are necessary tc maintain resident frout populations
in Bear Creek and to protect potential spawning runs of trout at
Knox and Figh Lakes and the lower reaches of Bear Creek. Further,
flows are requested to maintain channel form and processes.

9. Fiow reguest:

January 1 - May 103 Augus
streamflow subject t t
in the stream reach.

+ 17 . Derember 31 - the Instantansous

May 11 - August 10 - Zd-hour dominant discharge, 10 be determined.

1/See hrmstrong Spring (reek.
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Name: Big Creek

Z. tream reach: Mouth to Milifork Creek

ot
o

3. Location: 7165, R7E, Sec. 2% to 765, RVE, Sec.

e

Fish species present:
Resident: Ct, Rb, Rb x (i, LL, W {Workman, Pers. Comm.)
Migratory transient: Ct, WF (Berg 1975): Rb, LL, Rb x €t&/
5. Wildiife species present:
Resident: Beaver. muskrat, mink, marten, river ctter {Constan 1575)
Migratory transient: Ducks, bald eagle {Hook 1975)
6. Life history periodicity chart: ({See Armstrong Spring Creek)
7. Methods used for fiow determination:

Blue ribbcn concept, dominant discharge concept.

g. Why flow 15 necessary:

Requested flows are necessary to maintain a resident trout population
{(Workman 1976). This stream also supports cutthroat trout and mountain
whitefish spawning runs from the Yellowstone River. Further, it has
potential as a rainbow and brown trout spawning and rearing tributary.
Big Creek lies in an area of increasing recreation use and is utilized
by fishermen (Berg 1975). These flows are also needed to maintain
channel form and processes.

. Flow request:

danuary 1 - May 103 August 11 - December 31 - the instantaneous
streamflow subject to existing Tawfully appropriated water rights
in the stream reach.
'%

May 11 - August 10 - Z4-hour dominant discharge, to be determined.

i/5ee Armsirong (reek.
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Mame: Big Creek

Stream reacn: #illfork Creek to Bark Cabin Creek

™

3, location: T6S, RVE, Sec. 17 to 765, RGE, Sec. 32
4. Fish species present:

Resident: Ct, Rb, Rb x Ct, LL, WFY/
Migratory transient: Ct, Rb, Rb x Ct, LL, wfif

Wildlife species present:

(81

Resident: Beaver, muskrat, mink, marten, river otter (Constan 1975]
Migratory transient: Ducks, bald eagle (Hook 1975}

6. Life history periodicity chart: (See Armstrong Spring Creek)

]

Methods used for Tlow determination:

Blye vribbon concept; dominant discharge concept.

&, Uhy flow is necessary:

Requested Tlows are necessary to maintain a resident fish population.
Also, these flows are necessary to allow potential passage, spawning,
and recruitment of trout which may migrate from the lower reaches of
Big Creek. Big Creek lies in an area of increasing recreation use
and is utilized by fishermen (Berg 1575). These flows are also needed
to maintain channel form and processes.

§. Flow reguesti:
1 1 f
vanuary 1 - May 10; August 11 - December 37 - the instantaneous

streamfliow subject to existing 1a i
sTre his t awfully appropriated water ri
in the stream reach. oo nater rights

May 11 - August 10 - 24-hour dominant discharge, to be determined.

1/5ee Armstrong Spring Creek.
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Name: Billman Creek

Stream reach: Mouth to mouth Coke Creek

Location: 725, RS9E, Sec. 25 to 725, RYE, Sec. 17

Fish species present:
Resident: Ct, Rb, LL {Berg 1975); Rb x Ct, Eb, wl/
Migratory transient: Ct, Rb, Rb x Ct, LL, Wl

Wildiife species present:
Resident: BReaver, muskrat, mink, marten, river ctter {Constan 1975)
Migratory transient: Ducks, bald eagle {licok 1575}

Life history periodicity chart: (See Armstrong Spring Creek)

Methods used for flow determination:

Blue ribbon concept, dominant discharge concept.

Why flow is necessary:

Reguested flows are necessary to maintain a resident trout popula-
tion {Berg 1975) and to maintain potential spawning migraticns of
cutthroat, rainbow and brown trout, and whitefish from the Yellowstone
River. Billman Creek lies in an area of increasing recreation use and
is utilized by fishermer {Berg 1575). These flows are also needed
to maintain channel form and processes.

Flow request:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully apprepriated water rights
in the siream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.

/See Armsireng Spring Creek.

e
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1. HName: Biliman Creck
2. Stream reach: Coke Creek to Fork south of NE Corner Sec. 20
3. Location: T2S, ROE, Sec. 17 to 725, RBE, Sec. 20 NE Corner
4. Fish species present:

Resident: Ct, Rb, Rb x Ct, EB (Berg 1975); LL, Wrl/
Migratory trapsient: (%, Rb, Bb x Ct, LL, Eb, Hféf
5. Wildlife species present:

Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)

Migratory transient: Ducks, bald eagle (Hook 1975)

6. Life history periodicity chart: {(See Armstrong Spring Creek)

Methods used for flow determination:

g

2lue vibbon concept; dominant discharge concept.

g. Why fiow is necessary:

Requested flows are necessary to maintain a resident trout population
and potential spawning migrations of trout and whitefish from the Tower
reaches of Biliman Creek and from the Yellowstone River. Biliman
Cresk 1ies in an area of increasing recreation use and is utilized by
fishermen {Berg 1975). These flows are alsc needed te maintain natural
channe! Torm and processes,

3. Flow reguesti:
January 1 - May 10; August 11 - December 31 - the instanianeocus

streamflow subject to existing lawfully appropriated water rights
in the stream reachn.

May 11 - Auqust 10 - 24-hour dominant discharge, to be determined.

1/%ee Armstrong Spring Creek.
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Name: Brackett (reek
Stream reach: Mouth 10 Sheep Creek
Location: TIN, RSE, Sec. 3 to TIN, RBE, Sec. 2
Fisn species present:
Resident: {t, Rb, LL, Wf {Berg 197%); Rb x ctl/
Migratory transient: (t, Rb, Rb x {t, Li, Eb, wféf
Wildiife species present:
Resident: Beaver., muskrat, mink, marten, river otter {Constan 1575}
Migratory transient: Ducks, bald eagle {Hook 197%)
Life history periodicity chart: {See Armstrong Spring Creek)
Methods used for flow determination:

Blue ribbon concept; dominant discharge concept.

Why flow is necessary:

Requested flows are necessary to maintain a resident fish population
and to maintain potential spawning of cutthroat, rainbow and brown
trout, and whitefish from the Shields River. Brackett Creek lies in
an area of increasing recreation use and is utilized by fishermen
{Berg 1975). These flows are also needed to maintain channel form and
processes.

Flow reguest:
January 1 - Aoril 155 July 11 - Decembar 31 - the instantaneous

streamflow subject to existing lawfully appropriated water rights
in the stream reach.

cfs ac. Tt. cfs ac. ft,
Lpril 16 - 30 35 1,041 June 1 - 10 58 1,368
May T - 10 a6 1,308 June 11 - 20 56 1,171
May - 20 72 1,428 June 21 - 30 43 853
Mavy 21 - 31 77 1,680 July 1 - 0 33 655

Flow to equal or exceed 157 cfs for at least one continuous Z4-hour
period between April 16 - July 37.

Total Ac. Ft. = G,676 {includes 151 cfs for 1 day)

1/5ee Armstrong Spring {reek.




1. Name: DBrackett Creek
2. Stream vreach: Sheep (reek to Skunk Creek
3. location: TiM, RBE, Sec 2 to TIiNM, RVE, Sec. 2
4. Fish species present:
Resident: Ct, Li, WF (Berg 1975); RbY/

Migratory transient: (b, Rb, LL, Wit/

et

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle (Hook 1975}

6. Life history pericdicity chart: {See Armstrong Spring Creek)

e

. Methods used for fiow determination:

Blue ribbon concept; dominant discharge concept,

]

. Why Tiow is necessary.

Requested flows are necessary to maintain a resident Tish population
and to maintain potential spawning of cutthroat, rainbow and brown
trout, and whitefish from the lower reaches of Brackett Creek and
from the Shields River. Brackett Creek lies in an area of increasing
recreation use and is utilized by fishermen {Berg 1575). These
flows are also needed to maintain channel form and processes.

[

Flow request:

January 1 - March 31; July 21 - December 31 -~ the instantaneous
streamfliow subject to existing lawfully appropriated water rights
in the siream reach.

April 1 - July 20 - Zé-hour dominant discharge, to be determined.

1/5ee Armstrong Spring Creek.
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1. HName: Brackett Creek
2. Stream reach: Skunk Creek to one mile up North, Middle and South Forks

3. Location: TIN, R7E, Sec 2 to TIN, RVE, Sec’s, &, 7. 1B

4. Fish species preseni:
Resident: Ct, Eh, LL, Wf {Berg 1975}
Migratory transient: Ct, Eb, LL wf;j
5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1575}
Migratory transient: Ducks, bald eagle {Hook 1975)
6. Life history periodicity chart: (See Armstrong Spring Creek}
7. Methods used for flow determination:

Biue ribbon concept; dominant discharge concept.

g. WUhy Tlow is necessary:

Requested Tiows are necessary to maintain a resident fish popuiation
and to maintain potential spawning of cutthroat, rainbow and brown
trout, and whitefish from the Tower reaches of Brackett Creek. Brackett
Creek lies in an area of increasing recreation use and is utiiized
by fishermen (Berg 1975). These flows are also needed teo maintain
channel form and processes.

9. Flow regquest:

January 1 - March 31; July 21 - December 31 - the instantanecus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

Aprit 1 - July 20 - Z4-hour dominant discharge, to be determined.

1/See Armstrong Spring Creek.
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Stream reach: Moutnh fto Sscond Fork Cedar {reek

Location: 78BS, BVE. Sec. 13 to TES, HBE, 3Sec. 8

Migratory transient: ¢t (Berg 1975); Rb, Rb x Ct, LL, Wf¥

W1idiife species present:

Resident: Beaver, muskrat, mink, marten, river oiter {Constan 1975)

Migratory transient: Ducks, bald eagle {Hook 1975)
Life nistory periodicity charf: (See Armstrong Spring Creek)

Methods used Ffor flow determination:

Blue ribbon concept; dominant discharge concept.

Why flow 1s necessary:

Requestad Tlows are necessary to maintain a resident fish population.
Also, these flows are necessary to allow passage, spawning, and re-
cruitment of cutthroat trout which migrate from the Yellowstone River
o spawn. Further, it has potential as a whitefish, rainbow and brown
trout spawning and rearing tributary. Cedar Creek lies in an area
of increasing recreation use and is utilized by fishermen (Berg 1975).
These Tlows are also needed to maintain channel form and processes.

Flow Beguest:

January 1 - May 10; August 11 - December 31 - the instantaneogus
streamfiow subject fo existing lawfully appropriated water rights
in the <tream reach

May 11 - August 10 -~ Z4-hour gdominant discharge, to be determined.



fame: Cedar Creek

ok
v

[N

Stream reach: Second fork to North Fork of Cedar Cresk

3. Locationm: T85, RE8E, Sec. 8 to T8S5, RBE, Sec. 9

4, Fish species present:
Resident: Ct, Rb, Rb x Ct, LL, Eb, WFL/

Migratory transient: Ct, Rb, Rb x Ct, LL, Wflf

()]
®

Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle {Hook 1975)

6. Life history periodicity chart: {See Armstrong Spring Creek)

7. Methods used for Tlow determinaiion:

Blue ribbon concept, dominant discharge concept-

2, wWhy flow is necessary:

Requested flows are necessary to maintain a resident fish population
and potential spawning migraticn from the lower reaches of Cedar Creek
and from the Yellowstone River. Cedar Creek lies in an area of in-
creasing recreation use and is utilized by fishermen (Berg 1975). These
flows are aiso needed to maintain channel form and processes.

9. Flow reguest:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamfiow subject to existing tawfully appropriated water yights
in the stream reach.

May 11 - August 10 - Z4-hour dominant discharge, to be determined.

i/5ee Armstrong Spring Creek.
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Name: {Linnabar Crack

Stream reach: Mouth to Cottonwood Creek

e

Location: T85, R7E, Sec. 25 to 785, R7E, Sec. 27

Fish species present:
. . Y e , g 1
Resident: Rb, Rb x Ot (Berg 1978); Ct, LL, Eh, Wf:/

Migratory transient: (f, Wi, Rb, Rb x Ct, LL, wfif

25

Witdiife species present:
Resident: Beaver, muskrat, mink, marten. river otter (Constan 1675)
figratory transient: Ducks, bald eagle [Hook 1975}

Life pistory pericdicity chart: See Armstrong Spring Creek)

Methods used for flow determination:

dlue ribbon concepi; dominant discharge concept.

Wny flow is necessary:

Reguested fTlows are necessary to sustain a resident trout population.
Also, these flows are necessary to allow potential passage, spawning
and successful recruitment of Yellowstone cutthroat, rainbow and brown
trout, and whitefish which may migrate from the Yellowstone River:: /,
Cinnabar Creek lies in an area of increasing recresaticn use and is
utilized by fishermen {Berg 1975). These fiows are also needed to
maintain channel form and processes.

Flow request:

- December 31 - the instantanecus

1 - May 10: August B . , ;
January y i jawfully appropriated water rights

ctreamflow subject o existing
in the stream reach.

10 - 24-hour dominant discharge, to be determined.

L
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Name: Cinnabar Creek

ey
a

2. Stream reach: Cottonwood Creek to FS boundary at T85, R7E, Sec. 32

3. Llocation: T8S, RVE, Sec. 27 to 785, RJE, Sec. 37

A

Fish species present:
Resident: Rb, £b {Berg 1975); Ct, Rb x Ct, LL, WY/
Wigratory transient: Ct, Rb, &b x Ct, LL, Wft/
5. Wildiife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle {Hook 1975)

6. Life history pericdicity chart: {(See Armstrong Spring Creek)

Methods ysed for flow determination:

g
“

Biue ribbon concept; dominant discharge concept.
8. Why flow is necessary:

Requested flows are necessary to maintain a resident fish popuiation
and potential spawning migrations from the lower reach of Cinnabar
Creek, Mol Heron Creek and the Yellowstone River. Cinnabar Creek
1lies in an area of increasing recreation use and 1s utilized by fishar-
men {Berg 1575). These flows are also needed to maintain channel
form and processes.

9. Flow request:

January 1 - May 10; August 11 - December 31 - the instantanecus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.

1/5ee Armstrong Creek.
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Name: (oke Creek
Stream reach: Mouth 1o Minor Creek
Location: 725, RUE, Sec. 17 to T2S, RBE, Sec. 26
Fish species prasent:
Resident: Ct (Berg 1975); Rb, Rb x Ct, LL, EbY/
Migratory transient: Cf, Rb, 8b x Ct, LL, Ebif
Wildiife species present:
Resident: Beaver, muskrat, wink, marten {Constan 1975)
Migratory transieni: Ducks, hald eagle {MHook 1975}
Life history periodicity chart: (See Armstrong Spring Creek)
Methods used for flow determination:

Blue ribbon concept; dominant discharge concept.

Why flow is necessary:

Requested flows are necessary to sustain a resident trout fishery.
Also, these flows are necessary to allow potential passage, spawning
and successful recruitment of cutthroat, rainbow, brown trout, and
whitefish from Biliman Creek and the Yellowstone River. Further,
the requested fliows are necessary to maintain flows in Billman Creek.
Coke Creek Ties in an area of increzsing recreation use and s utilized
by fishermen (Berg 1575). These flows are also neaded to maintain
chanrel form and processes.

Flow reguest:

10; August 11 - December 31 - the instantanegus

[ E”Ma .
January J lawfully appropriated water rights

streamflow subject to existing
in the stream reach.

May 11 - August 10 - Jh.hour dominant discharge, to be determined.

i/See Armstrong Spring Creek.

|
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1. HName: Lottonwood Creek

Stream veach: Mowth to Littie Cottonwood

™3

3, bLocation: T2N. HSE, Sec. 33 to T3H, RLIOE, Sec. 35

4. Fish species present:
Resident: (t, Rb, Rb x Ct, LL, Eb (Berg 1975)
Migratory transient: Ct, Rb, Rb x Ct, LL, Ept/

Wildlife species present:
!_)

(&)

Resident: Beaver, muskrat, mink, marten river otter {Constan 1975}
Migratory transient: Ducks, bald eagle (Hook 1975)

6. Life history periodicity chart: {See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue ribhon concept; dominant discharge concept,

8. Why fiow 1s necessary:

Requested flows are necessary to maintain a vesident fish population
and to maintain petential spawning of cutthroat, rainbow and brown
trout, and whitefish from the Shields River. Cotionwood Creek
Ties in an area of increasing recrealion use and is utilized by
fishermen {Berg 1975}. These flows are alsc needed to maintain
channel form and processes.

Lo

Flow request:

January 1 - ﬁarch 31, Jduly 21 - December 31 - the instantaneous
§treamf?0w subject to existing lawfully appropriated water rights
in the stream reach. :

Aprit 1 - July 20 - 24-hour dominant discharge, to be determined.

1/5ee Armstrong Spring Creek.
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1. Name: Cottonwood Creek

2. Stream reach: Little Cotionwood Creek to Trespass Creek
3. Location: T3M, RIDE, Sec. 35 to T3N, RITE, Sec. 7

4, Fish species present:

Resident: Ct, Rb, RbxUt, LiL, ED (Berg 1975}):
Wt/

Migratory transient: Ct, Rb, RbxCt, Li, Ebl/

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle (Hook 1975)

6. Life history periodicity chart: (See Armstrong Spring Creek}

7, Methods used for flow determination:

Rlye-ribbon concept; dominant discharge concept,

8. Why flow is necessary:

Requested flows are necessary to maintain a resident fish nopulation
and £ maintain potential spawning of cutthroat, rainbow, brown and
brook trout and whitefish from the Tower reach of Cottonwood Creek.
Cottonwood Creek lies in an area of increasing recreational use and
is utilized by fishermen (Berg 1975). These flows are alsc needed
to maintain channel form and processes.

G, Flow request:
January 1 - March 31; Jduly 21 - December 31 - the instantaneous
streamflow subject to existing Jawfully appropriated water rights

in the stream reach.

April 1 - July 20 - 24-hour dominant discharge, to be determined.

1/ See Armstrong 3pring Creek



1. hName: Light WMile Creek

[

Stream reach: Mouth to Big Draw

3. titocation: T5S, RBE, Sec. 14 to T4S, RBE, Sec. 31

4. Fish species present:
Resident: Ct, Rb, Eb (Berg 1975); Rb x Ct, LL, WEY
Migratory transient: Wf (Berg 1975): Ct, Rb, Rb x Ct, iiéf
5. Wildiife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1G675)
Migratory transient: Ducks, bald eagle (Hook 1975)
6. Life history periodicity chart: {See Armstrong Spring Creek)
7. Methods used for flow determination:

Blue ribbon concept; dominant discharge concept.

[ne)

Why flow is necessary:

Hequested flows are necessary toc maintain a resident trout fishery
(Berg 1975). Also, these flows are necessary to aliow passage,
spawning and successful recruitment of whitefish which migrate from
the Yellowstone River and for potential spawning runs of cutthroat,
rainbow and brown trout from the Yellowstone River. Eight Mile Creek
tles in an area of increasing recreation use and is utilized by fisher-
men {Berg 1975}. These flows are alse needed to maintain channel
form and processes.

9. Flow request:

January 1 - May 10; August 11 - December 31 - the instantapeous
streamflow subject to existing Tawfully appropriated water rights
in the stream reach.

May 11 - August 10 - Z4-hour dowminant discharge, to be determinad.

1/5ee Armstrong Spring Creek.
40



1. Name: Eight Mile Creek

2. Stream reach: 8ig Draw te North Fork of Eightmile Creek
3. Locaticn: T4S. R8E, Sec. 31 to T4S, RVE, Sec. 34

4, Fish species present:

Resident: Ct, Rb, Eb (Berg 1975); Rb x Ct, LL, WFY/
Migratory transient: Wf (Berg 1975); Ct, Rb, Rb x Ct, LLY
5. Wildlife species present:

Resident: BReaver, muskrat, mink, marten, river otter {Constan 1975)

Migratory transient: Ducks, bald eagle {Hock 1975)

§. Life history pericdicity chart: {See Armstrong Spring Creek)
7. Methods used for flow determination:

Blue ribhon concept; dominani discharge concept.

8. Why flow is necessary:

Requested flows are necessary to maintain a resident Tish popuiation
and to allow potential passage, spawning, and recruitment of trout
from the lower vreaches of Eight Mile Creek and from the Yellowstone
River. Eight Mile Creek Ties in an area of increasing recreation use
and is utilized by fishermen {Berg 1975)}. Requested flows are also
needed to maintain channel form and processes.

]

Flow request:

January 1 - May 10; August 11 - December 31 - tne instantanequs
ctreamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined,

1/5See Armstrong Spring Creek.



1. Name: Emigrant Spring Cresk
2. Stream reach: Mouth to origin

3. tocatign: 765, RBE, Sec. 8 to 765, RBE, Sec. 8

&, Fish species present:
Resident: LL, Eb, Wf {Berg 1975); Ct, Rb, Rb x Ctl/
Migratory transient: Ct, Rb, LL (Berg 1975); wel/
5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter (Constan 1975}
Migratory transient: Ducks, bald eagie {Hook 1975)
6. Life history periodicity chart: {See Armstrong Spring Creek)
7. Methods used for flow determination:

Blue ribbon concept; dominant discharge concept; precipitation-run-
off method.

8. WUhy flow is necessary:

Requested flows are necessary to maintain this highly productive
spring creek and the excelient trout population it supports. The
flows are also needed to maintain documented spawning runs of cut-
throat, rainbow and brown trout from the Yellowstone River and for
potential spawning runs of whitefish. The creek is well known for
its challenge to fly fishermen (Berg 1975}. Flows reguested are
needed to maintain channel form and processes.

9. Flow reqguest:

The instantaneous streamfliow, subject to existing, lawfully appro-
priated water vights in the stream reach.

1/5ee Armstrong Spring Creek.



1. Name: Fliathead freek

2. Stream reach: Mouth to Muddy Creex

3. location: T3W, RSE, Sec. 29 to T3N, R8E, Sec. 13
4. Fish species present:

Resident: Ct, LL, Wf {Berg 1975}
Migratory transient: Ct, LL, wfﬁf
5. Wiidlife species present:

Resident: Beaver, muskrat, mink, marten, river otter (Constan 1975)

Migratory transient: Ducks, bald eagle {Hock 1975}

6. Life history periodicity chart: (Sse Arwstrong Spring Creek)
7. Methods used for flow determination:

Blue-ribbon concept; dominant discharge concept:

8. Why flow is necessary:

Requested flows are necessary to maintain a resident fish population
and to maintain potential spawning of cutthroat, rainbow and brown
trout and whitefish from the Shieids River. Cottonwood Creek lies
in an area of increasing recreational use and is utilized by fisher-
men (Berg 1975). These flows are also needed to maintain channel
form and processes.

9. Flow request:
January 1 - March 31; July 21 - December 31 - the instantanecus

streamflow subject to existing lawfully appropriated water rignts
in the stream reach.

April 1 - July 20 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creex
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Name: Flathead Creek
Stream reach: Muddy Creek to Cache Creek
Location: T3N, RBE, Sec. 13 to 73N, RVE, Sec. 26
Fish species present:
Resident: Ct, LL, £b, Wf (Berg 1975)
Migratory transient: Ct, iL, WfL/
Wiidlife species present:
Resident: BReaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle {Hook 1975}
Life history periodicity chart: {See Armstrong Spring Creek)
Methods used for fiow determination:

Blue-ribbon concept; dominant discharge concept,

Why flow 1s necessary:

Requested flows are necessary to maintain a resident fish poputation
and to maintain potential spawning of cutthroat. rainbow and brown
trout and whitefish from the lower reaches of Flathead Creek and from
the Shields River {Berg 1975). These fiows are also needed to maintain
channel form and processas.

Flow request:
January 1 -~ March 371; July 21 - December 31 - the instantanecus
streamfiow subject to existing lawfully appropriated water rights

in the stream reach.

April 1 - July 20 - 24-hour dominant discharge, to be determined.

ee Armstrong Spring Lreek




1. Name: Flathead Creek
2. Stream reach: Cache Creek to South fork Flathead Creek
3. Location: T3M, R7E, Sec. 26 to T3N, RGE, Sec. 36
4, Fish species present:
Resident: Ct, Eb {Berg 1975}
Migratory transient: {t, Eb, LL, wfl/
5. Wildiife species presenti:
Resident: BReaver, muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle {Hook 1975)
6. Life history periodicity chart: {See Armstrong Spring Creek)
7. Methods used for flow determination:

Blue-ribbon concept; dominant discharge concept,

8. HWhy flow is necessary:

Requested flows are necessary to maintain a resident fish population
and to maintain potential spawning of cutthroat, brown and brook
trout and whitefish from the Tower reaches of Flathead Creek.
Flathead Creek lies in an area of increasing recreaticnal use and
is utilized by fishermen (Berg 1975}, These fiows are also needed
to maintain channel form and processes.

9. Fiow reguest:

January 1 - March 31, Juiy 21 - Decemper 31 - the instantanecus
streamf%ow subliect to existing lawfully appropriated water rights
in the stream reach.

Bpril 1 - July 20 - Z4-hour dominant discharge, to be determined.

1/ See Armstrong Spring Cresk

A
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Name: Fleshman Creek

tream reach: Mouth to Perkins Creek

™3

3. Location: T25, RIGE, Sec. 18 to 725, R9E, Sec. &

4, Fish species present:
Resident: Ct. Rb, LL, Eb (Berg 1975); mb x ¢tl/

Migratory transient: Ct, Rb, Rb x Ct, LL;f

(53]

Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river ctter {(Constan 1975)
Migratory transient: Ducks, bald eagle (Hook 1975)

6. Life history periodicity chart: (See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue ribbon concept:; dominant discharge concept.

8, UWhy flow is necessary:

Reguested flows are necessary to maintain a resident trout popula-
tion. Also, these fiows are necessary to allow potential passage,
spawning, and successful recruitment of cutthroat, rainbow, and brown
trout, and whitefish which may migrate from the Yellowstone River.
Fleshman Creek iies in an area of increasing recreation use and is
utitized by fishermen {Berg 1975}. These flows are also needed to
maintain channel form and processes.

9. Flow reguest:
January 1 - May 10: August 11 - December 31 - the instantansous
streamfiow subject to existing lawfully appropriated water rights

in the stream reach.

May 11 - August 10 ~ Z4-hour dominant discharge, toc be determined.

1/ See Armstrong Spring Creek.



1. HName: Fridiey Creek

Stream reach: Mouth to Miller (reek

[}

3. Lecation: 755, RBE, Sec. 33 to T5S, R7E, Sec. 368
4. Fish species present;
Resident: Ct, Rb, Eb {Berg 1575): Rb x cts/

Migratery transient: W {Berg 1975); Ct, Rb, Rb x Ct, Lt/

5. Wildiife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle (Hook 1975)

6. Life history pericdicity chart: {See Armstrong Spring Creek)

/. Methods used for flow determination:

Blue vibbon concept; dominant discharge concept.

&. Why flow is necessary:

Requested flows are necessary to sustain a resident trout fishery
{Berg 1975). Also, these flows are necessary to ailow passage,
spawning, and successful recruitment of whitefish which migrate
from the Yellowstone River, and potential cutthreat, rainbow and brown
trout spawning runs from the Yellowstone River. Fridley (Creek lies
in an area of increasing recreation use and is utilized by fishermen
(Berg 1975). Requested flows are also needed to maintain channel
form and processes.

9. Flow reguest:

January 1 - May 10: August 11 - December 31 —.the énstantaﬁeaus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 17 - August 10 - 24-hour dominant discharge, to he determined.

1/See Armstrong Spring Creek. e
4
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Name: Fridley Creek

Stream reach: Miller Creek to Needie Creek

™3

Lad

Location: 755, R7E, Sec. 36 to TS, R7VE, Sec. 20

4. Fish species present:

Resident: Ct, Rb, b (Berg 1975},
RbxCtl/

Migratory transient: t, Rh, BbxCt, LL, Wel/

5. wWildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle {Hook 1975)

Life history periodicity chart: {See Armstrong Spring Creek)

()]

7. Methods uysed for flow defermination:

Blue-ribbon concept; dominant discharge concept.

8. Why flow is necessary:

Reguested flows are necessary to maintain a resident fish population.
They are alsc needed for potential passage, spawning and recruitment
of trout and whitefish which may migrate from the Tower reaches of
Fridiey Creek and from the Yellowstone River. Fridley Creek Ties
in an area of increasing recreational use and is utilized by fisher-
men {Berg 1875}, These Tiows are needed to maintain channel form
and processes.

9. Flow request:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - Bugust 10 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek

o
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1. Name: Little Mission Creek

Stream reach: Mouth to Little Mission Forks

™~

3. Location: T25, RVIE, Sec. 33 te T3S, RITE, Sec. 2
4. Fish species present:
Resident: Ct {Berg 1975}
Migratory transient: Cfi, rpl/
5. Wildlife Species present:
Resident: Beaver, muskrat, mink, marten, river ctter {Constan 1975)
Migratory transient: Ducks. bald eagle {Hook 1975)
6. Life history periodicity chart: (See Armstrong Spring Creek)
7. Methods used for flow determination:

Blue ribbon concept:; dominant discharge concept.

[l

Why flow is necessary:

Requested flows ares necessary to maintain a resident fish population.
Alsc, these flows are necessary to allow potential passage, spawning,
and recruitment of trout which may migrate from the Tower reaches of
Mission Creek. Mission Creek 1ies in an area of increasing recrea-
tional use and s utilized by fishermen (Berg 1975). These flows
are also needed to maintain channel form and precesses.

G, Flow reguest:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creck



1. HName: McDonald Spring Creck
2. Stream veach: Mouth to northern boundary of Section 22

3. tLecation: T4S, R9E, Sec. 11 to T45, RYE, Sec. 22 northern boundary

4, Fish species preseni:
Resident: Rb, LL, WF {Berg 1975): Ct, Rb x Ct&/
Migratory transient: Rb, LL, €t {(Berg 157%); Rb x Ct, Wi/
5. Wiidlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle (Hook 1975)
6. Life history periodicity chart: {See Armstrong Spring Creek).
7. Methods used for flow determination:

Blue ribbon concept: dominant discharge concept:; precipitation-runoff
method.

B. uWhy flow is necessary:

Requested flows are necessary to maintain this nighly productive
spring creek and the excellent resident trout population it supports.
These flows are also requested to maintain decumented spawning runs
of Yellowstone cutthroat, rainbow and brown trout from the Yellowstone
River and potential spawning runs of whitefish. McDonald Spring Creek
is well known for its challenge to fly fishermen (Berg 1975). Requested
Tlows are needed to maintain channel form and processes.

9. Flow reguest:

The instantaneous streamflow, subject to existing, Tawfully apporo-
priated water vights in the stream reach.

1/5ee Armstrong Spring Creek.
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1. HRame: Mill Lreek

2. Stream reach: Mouth to East Fork Miil Creek

3. Location: T5S, RSE, Sec. 7 to T8S, R9E, Sec. 13
4. Fish species present:

Resident: Cf, Bbx(t %%e?g 19753,
Rb, LL, WFl/

Migratory transient: Ct (Berg 1975); 1/
Rb, RbxCt, LL, WfY

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter (Constan 197
Migratory transient: Ducks, bald eagle (Hook 1975)

6. Life history periodicity chart: {See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue~-ribbon concept: dominant discharge concept.

8. Why flow is necessary:

Requested flows are necessary to maintain z resident fish population.

Atso, they are needed fo allow passage, spawning and recruitment of
cutthroat trout which migrate from the Yellowsfone River. Further,
Mill Creek has potential as a whitefish, rainbow and brown trout
spawning and rearing tributary. Mi11 Creek 1ies in an area of

increasing recreational use and is utilized by fishermen (Berg 1975).

These flows are also needed to maintain channel form and processes.

L

Flow reguest:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow sublect to existing Tawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek
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2. Stream reach: East Fork Mili Creek to Passage Creek

3. Location: T8S, R9E, Sec. 13 to 765, RIQE, Sec. 29

Migratory transient - RbL/

vy

Wildis

[
g

& species present:
Resident: Beaver, muskrat, mink, marten, river ctter {Constan 1975}
Migratory transient: Ducks, bald eagle (Hook 1975)

6, Life history periodicity chart: {See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue-ribbon concept; dominant discharge concept.

&, Why flow 1s necessary:

Requested Tlows are necessary to maintain a resident fish population.
Alsg, they are needed to allow potential passage, spawning and re-
cruitment of trout which may migrate from the lower reach of Mill
Creek and from the Yellowstone River. Mill Creek lies in an area
of increasing recreational use and is utilized by fishermen (Berg
1575). These flows are also needed to maintain channel form and
DYroCosses.,

. Flow reguest:

January 1 - May 10; August 11 - December 31 - the instantaneocus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - fugust 10 - ZA-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek
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Name: Miil Creek

Stream reach: Passage Creek to Lambert Creek
tocation: T6S, RIGE, Sec. 29 to T6S, RIQE, Sec. 36
Fish species present:

Resident: Ct {Berg 1875}
Rb, Wel

Migratory transient: Ct, Rb, wel/

Wildlife species present:
Resident: Beaver, muskrat, mink, marien, river otter {fonstan 1875)
Migratory transient: Ducks, bald eagle (Hook 1975)

Life history periodicity chart: [See Armstrong Spring Creek;

Methods used for flow determination:

Fish populations were surveyed {Berg 1975). Dominant discharge
concept.

Why flow is necessary:

Requested flows are necessary to maintain a resident fish population.
Also, they are needed to alliow potential passage, spawning and re-
cruitment of trout which may migrate from the lower reaches of Mill

rock. Mi1l Creek Ties in an area of increasing recreaticnal use
ard is ytilized by fishermen {Berg 1975). These flows are also
needed to maintain channel form and processes.

Fiow request:

January 1 - May 10; August 11-- December 31 - the instantanecus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - Z24-hour dominant discharge, 1o be determined.

L
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1. Hame: Mission Creek
7. Stream reach: Mouth to Spring Creek

3, Locatien: TiS., RI1E, Sec. 29 to 725, RIIE, Sec. 17

i
T

ish species present:

Resident: Rb, LL, Wf {Berg 1975)
Ct, Rbx(tl

Migratory transient: Wf (Berg 1975}, y
Ct, Rb, RbxCt, LLA

5. Wildiife species present:
Resident: Beaver, muskrat, mink, marten, river otier {Constan 1975)
Migratory transient: Ducks, bald eagle (Hook 1975

5. Life history periodicity chart: (See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue ribbon concept; dominant discharge concept.

8, UWhy flow is necessary:

Requested flows are necessary to maintain a resident trout population.
Atso, these flows are necessary to allow passage, Spawning and recruit-
ment of whitefish which migrate from the Yellowstone River, and
potential cutthroat, rainbow and brown trout spawning runs from
the Yellowstone River. Mission Creek lies in an area of increasing
recreational use and is utilized by fishermen (Berg 1975). These
flows are also needed to maintain channel form and processes.

G, Flow reguest:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 ~ August 10 - Z4-hour dominant discharge, to be determined.

1/ See Armsirong Spring Lreek



Name: Mission Creek

Stream reach: Spring Creek to Little Bear Draw
Location: 7125, RITE, Sec. 17 to 725, RYUIE, Sec. 33
Fish species present:

Resident: Ct, Rb, RbxCt, LL {Berg 1975}
Wit/

Migratory transient: Ct, Ro, LL, WEY

Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle (Hook 1875)

{ife history periodicity chart: {See Armstrong Spring Creek)

Methods used for flow determination:

Blue-ribbon concept; dominant discharge concept.

Why fiow is necessary:

Requested flows are necessary to maintain a resident trout population.
Alsa. these flows are necessary to allow potential passage, spawning
and recruitment of fish which may migrate from the lower reach of
Mission Creek and the Yellowstone River. Mission Creek Ties in an
area of increasing recreational use and is utilized by fishermen
{Berg 1975). These flows are also needed to maintain channel form
and processes.

Flow request:

January 1 - May 10; August 11 - December 31 - the iﬁstantaﬁeeus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek



H

1, HName: Mol Heron Cresk

Styeoam reach: Mouth to Cinnabar Cresk

]

Cid

. lLocation: 78S, RVE, Sec, 24 to T84S, RVE, Sec. 75

B

Fish species present:
Rosident: i, Bb, Li, WP, Rbx{t {Berg 1975

Migratory transient - Ct, Wf (Berg 59?5};
Rh, Li, Rbx{tis

e

5. Wildlife species present:
Recident: Deaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle {Hook 1975)

6. Life history periodicity chart: (See Armstrong Spring Creek)

7. HMethods used Tor flow determination:

Blue-vibbon concept: dominant discharge concept.

8. ¥hy fTlow s necessary:

Requested flows are necessary to sustain a resident fish population
{Berg 1975). Alsc, these flows are necessary to allow passage,
spawning and successful recruitment of cutthroat trout and whitefish
which migrate from the Yellowstone River and potential spawning runs
of rainbow and brown trout from the Yellowstone River. Mol Heron
Creek 1ies in an area of increasing recreational use and is utilized
by fishermen (Berg 1975). These flows are needed to maintain channel
form and processes.

Flow request:

ez

i - December 31 - the instantanecus

January 1 - May T0; August |
i ng lawfully appropriated water rights

4
streamflow subject to exi
in the stream reach.

May 17 - August 10 - Z4-hour dominant discharge, to be determined.

1/ See Armstrong Spring (reek




1. HName: Mol Heron Cresk

2. Stream reach: Cinnabar Creek to Yellowstone Park Boundary
3. Location: T8S, R7E, Sec. 25 to T9S, R7E, Sec. 20

4. Fish species present:

g

resident: Ct, Rb {Berg 1975);
RhxCt, Lb, WL/

Migratory transient: Ct, Rb, RbxCt, LL, Wit/

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marien, river otter {Constan 1975)
Migratory transient: ODucks, bald eagle {Hook 13875)

6. Life history periodicity chart: {See Armstrong Spring Creek)

7. HMethods used for flow determination:

Blue-ribbon concept; dominant discharge concept.

8. HWhy flow is necessary:

Requested flows are necessary to maintain a resident fish p@p&?atzon.
Alsc, these flows are necessary to allow petential passage, SHawn1ﬂg
and recruitment of traut which may migrate from the lower reaches of
Mol Heron Creek. Mol Heron Creek 1ies in an area of increasing
recreational use and is utilized by fishermen {Berg 1975}. These
flows are also needed to maintain channel form and processes.

3. Fiow request:

January 1 - May 10; August 11 - December 31 - the instantanecus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek
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Resident: Rb, LL {(Berg 1975); Ct, Wf/

Migratory transient: Ct, Rb, LL (Berg 1975); Rb x Ct, wf;f
Witdlife specias present:

Resident: Beaver, wmuskraf, mink, marten, river otter {Constan 1975)

Migratory transient: Ducks, bald cagle {Hook 1975}
Life nistory periodicity chart: {See Armstrong Spring Creek)
Methods used Tor Tlow determination:

Blue ribbon concept, dominant dischargs concept; precipitation-runcff
method.

Why flow is necessary:

questad Tlows are necessary to maintain this highly productive
ing creek and €b~ excellent resident trout population it supports.
f?a are also needed to maintain documented spawning runs of

» rainbow ﬁﬂd prown trout from the Yeliowsione River and for
-Gze tla s;amﬁéﬁg runs of whitefish., Nelson Spring Creek is
ationzlly known for iis challenge to fly fishermen {Berg 1575).

W5 equ55ae@ are also needed €0 maintain natural channel form and

o
r"i
_.3““
3
s
=
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e

Flow reguest:

instantansous streamfiow, subject %o existing, Tawfully appro-
d water rights in the stream reach.

e
il

H
e

1/3ee Armstrong {resk. 53




1. Name: Rock Creek (Shields Drainage)

2 Stream reach: Mouth to Forest Service west boundary Sec. 8
3. iocation: TIN, R9E, Sec. 11 to T2N, RIIE, Sec. 8

4, Fish species present:

Resident: Ct, Li, Eb {Berg 1975);
oh, Rbx(t, WL/

Migratory transient: Ct, Rb, RbxCt, Li, WY/

5. Wiildlife species present:
nesident: BReaver, muskrat, mink, marten, river otter {Constan 15875)
Migratory transient: Ducks, bald eagle {Hook 1975}

6. Life history periodicity chart: (See Armstrong Spring Creek)

7. Methods used for flow determination:

Riue-ribbon concept; dominant discharge concept.

Why Tlow is necessary:

0o

Requested flows are necessary to maintain a resident fish population
and to maintain potential spawning of cutthroat, brown and rainbow
trout and whitefish from the Shields River. Rock Creek 1ies in an
area of increasing recreational use and is utiiized by fishermen
{Berg 1975). These fiows are also needed to maintain channel form

and processes.
9. Flow reguest:
January 1 - March 37; July 21 - December 31 - the instantaneous
streamflow subject to existing lawfuily appropriated water rights
in the stream reach.

April 1 -~ July 20 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Soring Creek
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Name: Rock Creek (Shieids Drainage}

e =

o Smeller Creek

[ae

Stream reach: Forest Service west boundary Sec.

Location:  T2N, BUIE, Sec. 8 to T3M, RIIE, Sec. 272

Resident: Beaver, muskrat, mink, marten, river ctter {Constan 1975}
Migratory transient: Ducks, bald eagle {Hook 1975}

Life history periodicity chart: {See Armstrong Spring Creck)

Blue-ribbon concept: dominant discharge concept-

Reguested flows are necessary 1o maintain a resident fish population
and to maintain potential spawning of cutthroat. brown and brook trout
from the Shields River., Rock Creek lies in an area of increasing
recreational use and s uiilized by Tishermen (Berg 1975). These
fiows are also needed to maintain channel form and processes.

Flow request:

January 1 - March 31:; July 21 - December 31 - the instantaneopus
streamflow subisct to existing lawfully appropriated water rights
in the stiream reach.

Aprit 1 - July 20 - Zi-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek




1. Name: Rock Creek (of the Yellowstone)

2. Stream reach: Mouth o Steele Creek

3. Location: T75, RJE., Sec. 1% to 175, RBE, Sec. 20
4, Fish spectes present:

Resident: (t (Workman 1976);
Rb, RbxCt, Wfl/

Migratory transient: £t {Berg 1975); .
Rb, RbxCt, LL, Wfl/

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Censtan 1975}
Migratory transient: Ducks, hald eagle (Hook 1975)

6. Life history periodicity chart: (See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue-ribbon concept; dominant discharge concept.

0o

Why Tilow s necessary:

Reguested flows are necessary to sustain a resident frout
popuiation. Also, these flows are necessary to allow passage,
spawning, and successful recruitment of cutthroat trout which
migrate from the Yellowstone River, and potential spawning runs
of rainbow and Drown trout and whitefish from the Yellowstone
River. Rock Creek 1ies in a heavy recreational use area and is
utilized by fishermen. Requested fiows are also needed to maintain
channel form and processes.

o

Flow reguest:

January 1 - May 10; August 11 - December 31 - the instantanecus
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - Z4-hour dominant discharge, to be determined.

1/ Sea Armstrong Spring Creek
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Name: Shields River
Stream reach: Mouth Lo Cottonwood Creek
Location: T1S, RIOE. Sec. 26 to 72N, R9E, Sec. 33
rish species present:
Resident: €t, Rb, Rb x Ct, LL, Wf {Berg 1975}
Migratory transient: Ct, ®b, Rb x Ct, LL, Wil/
Hiidlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory transient: Ducks, bald eagle, great blue heron (Hook 1375)
Life history periodicity chart: {See Armstrong Spring Creek)
Methods used for fiow determination:

Biue ribbon concept; dominant discharge concept,

Why Tlow is necessary:

Reguested Tlows are necessary to maintain a resident trout population
and to maintain potential spawning runs of cutthrcat, rainbow and
brown trout, and whitefish from the Yeliowstone River. The Shields
River lies in an area of increasing recreation use and is utiiized
by fishermen (Berg 1975). These flows are also needed to maintain
natural channel form and processes.

Flow request:
Janvary 1 - March 31; July 11 - December 31 - the instantaneous

streamfow subject to existing lawfully appropriated water rights
in the stream reach.

cfs ac, Tt. cfs ac. ft.
Aprit 1 - 15 99 2,845 June 1 - 10 125 6,446
April 16 - 30 156 4,647 June 11 ~ 204G 278 5,514
May 1T - 10 240 3,084 June 21 - 30 18] 2,995
May 11 - 20 319 6,327 July 1 - 1 a0 1,587
May 21 - 31 287 £,267

Flow to equal or exceed 774 cfs for at least one continuous 24-hour
period between April 1 - July 10,

Total Ac. Ft. = 41,3246 {includes 774 cfs for 1 day)

1/5ee Armstrong Spring Creek.
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1. Name: Shields River
2. Stream reach: Cottonwood Creek to Elk Creek
3. Location: T2N, RYE, Sec. 33 te T3, R9E, Sec. 8
4. Fish species present:
Resident: Ct, Rb, LL, WF (Berg 1975); Rb x Ct&/
Migratery transient: C(t, Rb, Hb x Cf, LL, %flf
5. Wildiife species present:
Resident: Beaver, muskrat, mink, marten, river otter (Constan 1975}
Migratory transient: Ducks, bald eagle, great blue heron {Hook 1975}
6. Life history periodicity chart: (See Armstrong Spring Creek)
7. Methods used for flow determination:

Blue ribbon concept; dominant discharge concept.

&. Why flow is necessary:

Requested {lows are necessary to maintain a resident fish population
and to maintain potentizl spawning of cutthreoat, rainbow and brown
trout and whitefish from the lower reach of the Shields River and
from the Yellowstone River. The Shields River Ties in an area of
increasing recreation use and is utilized by fishermen (Berg 1975).
These flows are also needed to maintain channel form and processes.

w0

Flow request:

January 1 - April 15; Jduly 21 - December 31 - the instantaneous
streamflow subject to existing, Tawfully appropriated water rights
in the stream reach.

cfs ac., Tt. cfs ac. ft.
April i6 - 30 38 1,160 June 11 - 20 157 3,114
May 1T - 10 23 1,646 June 21 - 30 1G5 2,082
May 11 - 20 137 7,717 July 1 - 10 56 1,111
May 21 - 3% 184 4,014 July 11 - 20 36 714
June 1 - 10 188 3,749

Discharge to sgual or exceed 457 cfs for at least one continuous 24-
hour period between Aprit 15 and July 371.

Total Ac. Ft. = 21,214 {includes 457 cfs for 1 day}

1/5ee Armstrong Spring Cresk.
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1. MName: Shields River

Stream reach: Elk Cresk to Lodgepole Lreek

A

3. Location: T3N, ROE, Sec. 8 to T5N, RI1E, Sec. 16

4. Fish species present:
Resident: Ct, Rb, LL, Eb, WF {Berg 1975); Rb x Cti/
Migratory transient: Ct, Rb, Rb x Ct, LL, wfif
5. Wildlife species present:
Resident: Beaver, muskrat. mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle, great blue heron (Hook 1975}
6. Life histery periodicity chart: {See Armstrong Spring Creek)
7. HMethods used Tor flow determination:

2lue ribbon concept; dominant discharge concept .

&, Why flow is necessary:

Requested Tlows are necessary to maintain a resident fish population
and to maintain potential spawning of cutthroat, rainbow and brown
trout, and whitefish from the lower reaches of the Shields River and
the Yeliowstone River. The Shields River lies in an area of increasing
recreation use and is utilized by fishermen (Berg 1975). These flows
are also needed te maintain channel form and processes.

9. Flow regquest:

January 1 - March 31; July 21 - December 31 - the instantansous
streamflow subject to existing Tawfully appropriated water rights
in the stream reach.

April T - July 20 - Z4-nour dominant discharge, to be determined.

1/5ee Armstrong Spring Creek.
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Name: Sixmiie Lreek
Stream reach: Mouth to North Fork Sixmile Creek
Location: T6S, R8E, Sec. 8 to T75, RBE, Sec. §
Fish species present:

Resident: {t, LL {B@fg 15757,
Ab, RbxCri/

Migratory transient: Ct, Rb., RbxCt, LL, Wt/

Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975}
Migratovy transient: Ducks, bald eagle (Hook 1975}

Life history periodicity chart: {(See Armstrong Spring Creek)

Methods used for flow determination:

Blue-ribbon concept; dominant discharge concept.

Why flow is necessary:

Requested flows are necessary to maintain a resident fish population.
These flows are also necessary to allow potential passage, spawning
and successful recruitment of cutthroat, rainbow and brown trout,
and whitefish which may migrate from the Yellowstone River. Sixmile
Creek lies in a heavy recreational use area and is utilized by
fishermen (Berg 1975). These Tlows are also needed to maintain
channel form and processes.

Fiow reguest:

January 1 - May 10; August 11 - December 31 - the instantaneous

streamfiow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - August 10 - Z4-hour dominant discharge, to be determined.

/ See Armstreng Spring Creek



1. Hame: 5Smitn Creek
2. Stream reach: Mouth to Bitter Creek

3. Location: TBN, RSE, Sec. Z6 to TGN, RICE, Sec. 31

4, Fish species present:

Resident: Ct, LU, Eb {Berg 1975):
wel/

Migratory transient: (i, Rb, LL, Eb, wel/

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river ofter (Constan 1975)
Migratory transient: Ducks, bald eagle {Hook 1975)

6. Life history pericdicity chart: {See Armstrong Spring Creek)

7. Methods used for flow determination:

Biue-ribbon concept; dominani discharge concept,

8. Why the flow is necessary:

Reguested flows are necessary to maintain a resident fish population
and to maintain potential spawning of cutthroat, brown and brook trout,
and whitefish from the Shields River. Smith Creek iies in an area
of increasing recreational use and is utilized by fishermen {Berg 1975).
These Tlows are alsc needed to maintain channel form and processes.

8. Flow reguest:
January 1 - March 37; July 21 - December 31 - the instantanecus
streamflow subject te existing Tawfully appropriated water rights

in the stream reach.

April 1 - July 20 - Z4-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek
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Name: Suce Creek

Stream reach: Mouth to Lost Creek

Ia™

3. Location: T3S, ROE, Sec. 14 to T35, RIOE, Sec. 15
4, Fish species present:

Resident: Ct. Rb, Rbx(t, LL (Berg 1975);
wel/

Migratory transient: Ct, Rb, RbxCt, L, Wfl/

5. Wildlife species present:
Basident: PBeaver, muskrat, mink, marten, river otter {Constan 1875)
Migratory transient: Ducks, bald eagle (Hook 1575)

6. Life history pericdicity chari: {See Armstrong Spring Creek)

7. Methods ussd for Tlow determination:

2lue~ribbon concept; dominant discharge concept,

Co

Why flow 1s necessary:

Requested flows are necessary 1o sustain a resident trout
nopulation. Also, these flows are necessary to allow potential
passage, spawning and successful recruitment of Yellowstone
cutthroat, rainbow and brown trout and whitefish which may migrate
from the Yeilowstone River. Suce (reek ties in an area of increasing
recreational use and is utilized by fishermen {Berg 1975}. These
flows are also needed to maintain channel form and processes.

(ol

Flow request:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - Auqust 10 - 24-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek
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/ See Armstrong Spring (reek

Name: Tom Miner Creek

Stream reach: Mouth to Canyon Cresk

Location: T7S, R7F, Sec. 30 to T7S, RO6E, Sec. 36
Fish species present:

Besident: Cf, LL ;serg 19750
b, WEL

Migratory transient: Ct, Wf (Berg E%?ﬁ};
Rb, LL, RbxCtl/

Wiidiife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle {Hook 1975}

Life history periodicity chart: {See Armstrong Spring Creek)

Methods used for flow determination:

Riue-vribbon concept; dominant discharge concept.

Why flow is necessary:

Requested flows are necessary to sustain a resident fish population.
Also, these flows are necessary to allow passage. spawning and
success ful recruitment of cutthroat trout and whitefish which
migrate from the Yellowstone River and potential rainbow and brown
trout spawning runs. Tom Miner Creek lies in an area of increasing
recreational use and is utiiized by fishermen (Berg 1975). These
flows are also needed to maintain channel form and processes.

Flow regquest:

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing tawfully appropriated water rights
in the stream reach.

May 11 - August 10 - 24-hour dominant discharge, to be determined.




1. MNeme: Tom Miner Cresk

7. Styeam veach: Canyon Creek to Trail Creek

3. iocation: T7S, RAE, Sec. 36 to 785, REE, Sec. 19
4. Fish species present:

Resident: (Ot {Berg 1975} .
Rb, RbxCt, LL. WFY/

Migratory transient: Cf, Rb, Rbx(Ct, LL, wfif

5. Wildlife species present:
Resident: Beaver, muskrat, mink, marten, river otter {Constan 1975)
Migratory fransient: Ducks, bald cagie {Hook 1975}

Life history periodicity chart: {See Armstrong Spring Creek)

oh

7. Hethods usad for flow determination:

Blue-ribbon concept; dominant discharge concept.

el

Why flow is necessary:

Requested flows are necessary to maintain a resident fish population.
A1so, these flows are necessary to allow potential passage, spawning
and recruitment of trout which may migrate from ihe lower reaches of
Tom Miner Creek. Tom Miner Creek Ties in an area of increasing
recreational use and is utilized by fishermen {Berg 1975}. These
fiows are also needed to maintain channel form and processes.

5. Flow reguest:
January 1 - May 10: August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - Auaust 10 - 24-hour dominant discharge. to be determined.
g :

1/ See Armstrong Spring Creek
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Name: Trail Creek
2. Styeam resch: Mouth to West Pine Creek

3. location: T3S, RSE, Sec. 14 to T4S, RBE, Sec. 11

i

Fish species present:

Resident: RbxCt, LL {Berg 1975);
ct, rol/

Migratory transient: Ct, Rb, RbxCt, LL, Wfl/

5. Wildlife species present:
Resident: Beaver. muskrat, mink, marten, river otter {Constan 1975}
Migratory transient: Ducks, bald eagle (Hook 1975}

£. Life history periodicity chart: (See Armstrong Spring Creek)

7. Methods used for flow determination:

Blue-ribbon concept: dominant discharge concept.

8. Why flow is necessary:

Requested flows are necessary to maintain a resident fish popula-
tion. Alsc, these flows are necessary to allow potential passage,
spawning, and successful recruitment of cutthroat, rainbow and
brown trout, and whitefish which may migrate from the Yellowstone
River. Trail Creek lies in an area of increasing recreational use
and is utilized by fishermen {Berg 1975). These flows are also
needed to maintain channel form and processes.

e

Flow request:

January 1 - May 10; August 11 - December 31 - the instantanecus
streamflow subject to existing lawfully approoriated water rights

in the stream reach.

May 11 - August 10 - Z4-hour dominant discharge, to be determined.

1/ See Armstrong Spring Creek
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Name: Traii Creek

Stream reach: West Pine Lreek to South Boundary Sec. 35
Location:  T45, R8E, Sec. 171 to T35, RYE, Sec. 35

Fish species present:

Resident: Rbx{t, LL {Berg 1975)

Wildlife species present:

Resident: Beaver, muskrat, mink, marten. river otter {Constan 1975}

Migratory transient: Ducks. bald eagle {Hook 1975
Life history periodicity chart: {See Armstrong Spring Creek)

Mothods used for flow determination:

Biue-ribbon concept; dominant discharge concept.
Why Tiow is necessary:

Requested flows are necessary to maintain a resident fish population.
Also, they arve needed to allow potential passage, spawning and re-
cruitment of trout which may migrate from the lower reaches of Trail
Creek.  Trail Creek 1ies in an area of increasing recreational use

and is utilized by fishermen {Bevrqg 1975). These flows are alse
needed to maintain channel form and processes,

January 1 - May 10; August 11 - December 31 - the instantaneous
streamflow subject to existing lawfully appropriated water rights
in the stream reach.

May 11 - Bugust 10 - Z4-hour dominant discharge, to be determined.

See Armstrong spring Cree



Name: Yellowstone Hiver

o
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Stream reach: Gardiner to Tom Miner Lreek

3. Llocation: T9S, R8E, Sec. 23 to T/S, RJE, Sec. 30

4. Fish species present:
Resident: Ct, Rb, RbxCt, LL, Wf (Berg 1975
Migratory transient: Eb [Berg 1975)

5. Riparian wildlife species present:

Resident: Beaver, muskrat, marten, river otter, raccoon, white-tailed
deer (Constan 1975); pheasants

Migratory transient: Waterfowl - pintails, shovelers, canvasback,

redhead, mallard, gadwall, baldpate, lesser scaup, whistling swan,

common merganser, red breasted merganser, common goldeneye, Barrows goldeneye,
bufflehead, ruddy duck, blue-wing teal, green-wing teal, cinnamon teail,

coot, ring-necked duck, and Canada goose. Nongame - bald eagle, great blue heron
{Hook 1975}.

6. Life history pericdicity chart: (See Armsirong Spring Creek)

~ad

Methods used for flow determination:

Blue ribbon concept:; dominant discharge concept; streamflow fre-
guency data and current biclogical data. Flow requests are based
on streamflow freguency data at the USGS gaging station "Yellowstone
River at Corwin Springs,” existing water rights held by the Department
of Fish and Game, and fiow recommendations for the iower Yellowstone
River.

Biological-streamflow data obtained on the Tower Yellowstone River
below the Big Horn River are the hasis for the flow requests from
May 11-Bugust 10. Reguested flows in the Tower vriver for this period
were based on biclogical data but approached those flows equaled or
exceeded 70% of the time {(based on USGS data from 1942-1971). Thus
toc be consistent with those recommendations, the 70 percent exceedance
flows for the Yellowstone River at Corwin Springs (1926-1974) were
used as the base flow for the May-August peried. However, the Depart-
ment of Fish and Game nas an existing vight {see below} in this
reach which was subtracted from the base flow to abtain the requested
flows., The dominant discharge at the Corwin Springs gage was requested
for a 24-hour period.

Existing Rights of Lhe Deparitment of Fish and Gamel/

&

From Yellowstone Park boundary to Tom Miner Creek: Jdanuary 1 -
December 31 800 ¢fs

i/Section 89-801 R.C.M. 1947 - Chapter 345, Laws of 1989, Constitution of
the state of Montana; Montana Water Use Act.

7
i

]



el

(S

Why flow s necessary:

Fiows are necessary to preserve and maintain fish and wilidiife
poputation at current levels in this blue ribbon stream as stated in
Section IV "Statement on the Need for the Reservation,” and to maintain
the physical characteristics of the stream channel through adeguate
sediment transport and bedload movement.

Flow recuest:

Januyary 1 - May 10, August 11 - December 31: The instantaneous
streamflow subject to existing, lawfully appropriated water rights
in the stream veach.

CFs AC. FT. CFS AC. FT.
May  11-20 7900 57,571 July 1-10 5700 113,058
May 71-31 5500 120,000 July 11-2C 4000 75,339
June  1-10 7800 154,710 July 21-31 72900 63,273
June 11-20 5700 172,562 Aug. 1-1C 2200 43,636
June 21-30 7700 52,727 Total 956,878

Discharge to egual or exceed 15,000 cfs for one continuous 24 hour
period between May 11 and Aug. 10 (= 29,752 Ac. Ft.).

Total Ac. Ft. = 386,578 {includes 15,000 cfs for one day].



1. HName: Yellowstone River
z. tream reach: Tom Miner Creek to Big Creek

3. Location: 775, RVE, Sec. 30 to TeS, RVE, Sec. 23

. Fish species present:
Resident: Cf, Rb, RbxCt, LL, WF (Berg 1978}
Migratory transient: b {Berg 197%)

5. Riparian wildiife species present:

Resident: Beaver, muskrat, marten, river otter, raccoon, white-taiied
deer (Constan 1975); pheasants

Migratory transient: Waterfow] - pintail, shoveler, canvasback,
redhead, mallard, gadwall, balidpate, lesser scaup, whistling swan,
common merganser, red breasted merganser, common gcldengye, Barrows
gotdeneye, buffiehead., ruddy duck, blue-wing teal, green-wing
teal, cinnamon teal, coot, ring-neck duck, and Canada goose.
Hongame - bald eagle, great blue heron {Hook 1975).

LS

6. Life history periodicity chart : {See Armstrong Spring Creek
7. Methods used for fiow determination:

Biue ribbon concept; dominant discharge concept; streamflow fre-
quency and hydrograph data. Flow requesis are based on streamflow
frequency data at the USGS gaging station "Yellowstone RBiver at Corwin
Springs,” existing water rights neld by the Department of Fish and
Game, and Tlow recommendations for the lower Yelliowstone River.

Biologicai-streanflow data obtained on the lower Yellowstone River
below the Big Horn River are the basis for the Tliow reguests from
May 11-August 10. Requested fliows in the lower yiver for this period
were based on biclogical data but approached these flows equaled or
exceeded 70% of the time (based on USGS data from 1942-1371). Thus
to be consistent with those recommendations, the 707 exceedance Tlows
for the Yellowstone River at Corwin Springs (1926-1974) were used
as the base flow for the May-August periocd. However, the Department
of Fish and Game has an existing right {see below] in this reach
which was subtracted from the base Tlow to obtain the requested
flows. The dominant discharge at the Corwin Springs gage was reguested
for a Z24-hour period,

Existing Rights of the Depariment of Fish and &ameéf

From Tom Miner Creek o Shields River: April 16-0ctober 31 2000 cfs
Navember 1-April 15 1200 cfs

the state of Mo

¥ L0

[
. jamd
- T

Cnapter 345, Laws of 1969; Constitution of
at lse Act.



8. Why flow is necessary:

Flows are necessary to preserve and maintain fish and wiidlife
populations at curvent levels in this blue ribbon stream as stated
in Section IV "Statement on the Need for the Reservation,” and to main-
*azn the pnysical characteristics of the stream channel through

adeguate sediment transport and bedload movement.

9, Tlow reguest:

January 1-May 10, August 1l-December 31: The instantaneous stream-
figw, subject to existing, lawfully appropriated water rights in the
stream reach.

CFS AC. FT. LFS AC. FT
May 11-20 1700 T33,716 Juiy 1-10 4506 83,256
May 21-31 4300 93,818 Ty 11-20 2800 55,537
dune  1-18 6600 130,909 Ju;y 21-31 2000 43,636
June 11-20 7560 143,760 Aug. 1-10 10060 15,835
June 21-30 £500 123,926

Total 744,396

Discharge to equal or exceed 15,000 cfs for cne continuous Z4-hour
period between May 11 and August 10 (= 29,752 Ac. Fi.}.

Total Ac. Ft. = 774,148 {dincludes 15,000 cfs for one day).

]



. Mame: Yellowstone Hiver
2. Stream reach: Big Creek to Shields River

3. Location: T6S, R7E. Sec. 23 to 715, RIQE, Sec. 26

4. Fish species present:
Resident: (i, 8b, RbxC{t, LL, Wl {(Berg 1975)
Migratory transient: Eb (Berg 1978}

5. Riparian wiidlife species present:

Resident: Beaver, muskrat, marten, river ofier, raccoon, white-taiied
deer {Constan 1975): pheasants

Migratory transient: Waterfowil - pintail, shoveler, canvasback,
redhead, mallard, gadwall, baldpate, lesser scaup, whéstéing

swarn, common merganser, red-breasted merganser, common goldeneye,
Barrows goldeneye, bufflehead. ruddy duck, blue-wing teal., green-
wing teal, cinnamor teal, coot, ring-neck duck, and (anada goose.
Nongame - bald eagle, great blue heron {MHook 1975}.

6. Life history pericdicity chart: (See Armsirong Spring Creek)
7. Methods used for flow determination:

Biye ribbon concept; dominant discharge concepi; streamfiow frao-
guency data; and current biological data. Flow reguests are based
on sireamflow frequency data at the USGS gaging station "Yellowstone
River near Livingston,” existing water rights heid by the Department
of Fish and Game, and fiow recommendations for the Tower Yellowsione
River.

Biological-streamflow data obtained on the Jower Yellowstone River

below the Big Horn River are the basis for the flow reguests from
May 11-August 10. Hequested flows in the lower river for this period were
based on biclegical data but appreached those flows equaled or exceeded
70% of the time {based on USGS data from 1947-1971). Thus to be
gnsistent with those recommendations, the 70% exceedance flows for

the Yellowstone River near Livingston (1901-1967) were used as the

base flows for the May-August Soréuﬁ However, the Department of

Fish and Game has an existing r&gva {see below) in this reach which
was substracted from the base flow to obtain the requested flows.
The dominant discharge at the Livingston gage was requested for a 24-
hour period.

Existing Rignts of the Department of Fish and Gamel/

[ W]
o
]
sl
o]

From Tom Miner Creek to Shields River: April 1&6-0c¢
i

i fs
Noyvember 5 1200 ofs

1/Section 89-801 R.C.M. 1947; Chapter 345, Laws of 1969; Constitution of
the state of Montana; Montana Water lUse Act.
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Why Flow 15 necessary:

Flows are necessary o preserve and maintain Tish and wildlife
populations at curvent devels in this blue-ribbon stream as stated in
Section IV "Statement on the Need for the ?eservaiiﬁﬁs“ and to main-
tain the physical characteristics of the stream channel through ace-

quate sediment fransport and bedliocad movement.

Flow reguest:

January 1-May 10, August 11l-December 31: The insiantanesus stream-
flow, subject to existing, lawfully appropriated water rights in the
stream reach.

CFS AC. FT. CFS AC. FT.
May 11-20 1500 37,686 July 1-10 5400 107,107
May Z1-31 4700 102,545 July 11-20 3800 75,372
Jung  1-10 7760 152,727 Julty 21-31 25040 54,545
June 11-20 G060 178,517 Aug. 1-10 1600 31,736
June 721-30 BGOO 158,678

Total 898,508

Discharge to eqgual or exceed 18,200 cfs for one continuous 24-hour
period between May 11 and August 10 {= 36,099 Ac. Ft.).

Total Ac. Ff. = 835,007 (includes 15,000 cfs for cne day).

el
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Neme: Yellowstone Hiver
Stream reach: Shields River to Boulder River
tocation: TiS, RIDE, Sec. 26 to TIN, RI4E, Sec. 1Z
Fish species present:
Resident: {t, Rb, RbxCt, LL, Wf {Berg 1975)
Migratory transient: Eb {Berg 1975}
Riparian wildlife species present:

Resident: Beaver, muskrat, marten, river otter, raccoon, white-tailed
deer {(Constan 197%): pheasant

Migratory transient: Waterfowl - pintail, shoveier, canvasback,
redhead, mallard, gadwall, baldpate, lesser scaup, whistling swan,
common merganser, ved-breasted merganser, common goldeneye, Barrows
goldeneye, bufflehead, ruddy duck, blue-wing teal, green-wing teal,
cinnamon teal, coot, ring-neck duck, and Canada goose. Nongame -
bald eagle, great blue heron {Hook 1975).

{ife history periodicity chart: {See Armstrong Spring Creek)
Methods used for fiow determination:

Blue ribbon concept; dominant discharge concept; streamfiow fre-
quency data and current biological data. Flow requests are based
on streamflow freguency data at the USGS gaging stations (1) "Vellow-
stone River near Livingston® and {2} "Shields River at Clyde Park,”
existing water rights held by the Department of Fish and Game, and
flow recommendations for the Tower Yeliowstone River.

Biclogical-streamflow data obtained on the lower Yellowstone River
below the Big Horn River are the basis for the flow reguests from
May 11-August 10. Requested flows in the lower river for this period
were hased on biological date but approached those fiows equaled or
exceeded 70% of the time (based on USGS data from 1942-1971). Thus
to be consistent with those recommendations, the 70% exceedance flows
for the Yellowstone River, near Livingston plus the 70% exceedance
flaws Tor the Shields River at {lyde Park were used as the base flow
for the May-Bugust period. However, the Depariment of Fish and Geme
has an existing right (see below) in this reach which was subtracted
from the base flow to ohtain the reguested flows. The dominant
discharge at the Livingston gage was reguested for a 24-hour period.

Existing Rights of the Department of Fisph and Gamel/

2000 cfs

From Shields River to Boulder River: April 16-Gciocber 31
115 1200 cfs

245; Laws of 1969: Constitution of ths




Why Tlow is necessary:

Fiows are necessary to preserve and maintain fish and witdtife
osopuiations at curvent levels in this blue ribbon stream as stated
in Section IV "Statement on the Need for the Reservation,' and to
maintain the physical characteristics of the stream channel through
adequate sediment transport and bedload movement.

Flow request:

January 1-May 10, August 11-December 31: The instantansous stream-
flow, subject to existing, lawfully appropriated water rights in the
stream reach.

CFS AC. FT. CFS AC. FT.
May 11-20 2200 13,636 July 1-10 5500 109,001
May 21-31 4900 106,909 July 11-20 3200 75,372
June 1-10 8000 158,678 July 21-31 2500 54,545

June 11-20G 9380 184,463 Aug. 1-10 1600 31,736

June 21-30 7200 142,816
Total 907,240

Discharge to equal or exceed 18,200 cfs for one continuous Z4-hour
pericd between May 11 and August 10 (= 36,099 Ac. Ft.).

Total Ac. Ft. = 943,339 {(includes 15,000 cfs for one day).
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Water discharge measurements and shotographs
Professional judgment

Fisheries data collectiouns
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This reservation of flow reguest is necessary to maintain a portion of the
and aguatic 1ife, Without at least this request for minimum flows,
ave sufficient water ewchange to maintain water quality necessary to sustaxn trout
ations. These flows are below oprimum fishing levels and considerably below other
ased recreaticonal opportunities. Photographs at various discharge
of oceasional observations suggest that esthetics arve best at flows of
nen interviews revealed that they feel optimum fishing during August and September
rs at flews around 40 to 50 cfs.

A small amount of electrofishing in a 300-foot section
ndercut bavks and overhanging vegetati
ained these critical habitat types. An cccasional debris pile
ting from high flows constituted the remalning trout habita
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b £1 stream channel distur
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tower Big Timber Creek

-

Swamp Creek to YVellowstone River

T2N, R14E, Sec. 27 to TIN, RI4E, Sec. 12

Game fish

&
8
i
"
1 e

= astc

Musk {Omads il

Mink {Mustela vison)
accoon {Procyen 1oforn)

Methods:
Water Surface Profils
Jater discharge a
7.8.G.5. disch

Jan Feb Marv Apr May June July Aug Sept Oct  Nov bDec

1-20 21-31
cfs 10 10 10 20 35 180 140 36 30 20 i3 10 10
AF £15 555 £15 1,180 3,226 10,711 3,967 635 6535 1,190 922 3595 615

enviromnment. IExtreme flows occcur during

mely erratic
ailing on the east edge of the Crazy Moun=-

i
i

=
freshet and occasionally during heavy rains
tains. During the irrigating season flows sometimes approach zero. Thus its difficult
to request flows for trout regardless of the methodolegy in arrviving at flow values.
Filow mezsurement cosional observations of this streteh and specific data collections
e £

ed the above reguest.
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;iidlife species present:
r stoy 2

(M ela wvison)

al i 3

Flow reguasi:
Jan Fab Mar Aot May June June Aug Sept Oct Mov Dec

cfs 9.5 5.5 .5 8.5 9.5 5.5 9.3 9.5 8.5 8.5 9.3 9.5
AF 584 528 584 565 584 363 584 584 565 584 565 584
Total AF 5,878

The entire 1 as been studied intenmsively for 15 years. Studies were
both biglongical d sic svestigations. 1t was demenstrated in several cases the
detrimental effects of sediment, relationship of both high and low flows with sediment
transport and demosition. The reguested flows for this rveach are essential o maintain
trout embryve survival, They are below the amount of water presently in the system and
that uwtilized by agriculture. Lesser flows in this reach would have considerable impact
downstream, Less flows would lessen flows downstream, cause [ines te setile out and
ultimately force downstream brown frout te occupy only the upper 5 miles of Bluewater

3 P ¥ PE

Cresk, Ar present, brown trout exist in 10miles of the 13-mile stream. Lower limits are
due to low flows, silt deposition, and increased temperature,



ust
JUALUSTTARY

vy o+
T
:
L
=
o
=

ERREEN

FUTL =8
UOTY BONOUT
Juruaedy
sdwssed

autaeay
UOTLEANDU”
Autuseds
adusgng

BUTL ¥y
UOT] 8quaT
Futumeds
adeiseq

Futasey
YOI QoY
Butuseds
aBesER,

AUTL 2R
WOTY BYNOUT
Bupumedg
gdesged

(3oaa [25T)

ANOLY UsMoLy

satosly

f o] S AOK oo pdan | cEny £rnp FUNp Keq wady * T so@ U

Hood) A93emAstly 480007 WoT1098 wealls 10 wedlys J0 sbey

JHVHO LLIOTOOLEHES 21040 H4l1




o MeDowell Coulee

MetThods

Jan Feb Mar Apr May June July Aug Sept Oct Now Dec
cfs & 26 26 i6 26 26 Z6 26 26 76 26 26
AF 1,599 1,444 1.58Y% 3,547 15389 1,547 1,599 1,59% 1,547 1,599 1,547 1,599

Flow data £ n ovears (19 ; 3 reveal the great stability {28 c¢fs) in stream dis-
char : ; vements show increased volumes 35+ cfs due fg addi-
tion Trout Hatchery, The reguested flows sbove are well
balo are necsssary Lo mainfain existing trout egg survi-
val, Teeding stations and adequate temperature regimes, The
requ a-gravel oxygen supplies, apparent velocity and cleas-
ing sger flows would cavse more sediment deposition and
indi has alsoc been demonstrated thalt increased sediment
depo v for rough fish species with greater tolerances.,

Thu roul A& discharge of 26 ¢fs allows for existing water

o
m
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Lowery Rluewater Lresk

MeDowell Coulee to mouth at Yellowstone River
T6S, R24E, Sec. 6C to T35S, R23E, Sec., 213

Game fish species present:
Brown trout (Salmg trutta)

A
aver {(Lastor canadensis)
Muskrat {Ondatra zibathicus)
Racoon {Procvon lotor)y
Mink (Mustela vison)

Methods:
Water discharge measurements and photographs
Fighing data collection
Sediment studies
Professional judgment
Flow duration curves

Flow regquest:

Jan Feb Mar Apr May June June Aug Sept Gct Nowv Dec
cis 20 20 20 20 20 24 20 20 20 20 20 20

AF 1,230 1,111 1,230 1,190 1,236 1,150 1,230 1,230 1,190 1,230 1,1%0 1,230

1 AT 14,479

e
o
g
m

Lower Bluewater Creek is subject to less stability due teo irrigation removal and
waste water returns, Brown trout comprise the entire trout fishery. Recent efiorts to
incresase this fish species distribution are keyved to maintaining adequate flows (see
upper and lower Rluewater (reek requests). The largest trout found in Bluewater Creek
oococupy this mid-lower teach, but these fish must shift upstream when flows become low,
waler temperatures warm and.rough fish densities become large enough to create sericus
competition for food, The above request is necessary to maintain brown trout and seill
allow water uses above present levels,

o
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Bridoey Cresi

Headwaters to Krome Ditch headgate
T3%, RI3E, Sec., 98 te TIS, RISE, Sec., 36C

Came fish species present:
Cutthroat trout (Salmo clarki)
Rainbow trout {Salmc gairdneri)
Brown frout {(Salmo trutral
Brook troutr (Salveiinus fontinalis)

Riparisn wildlife species present:
Reaver {Castor canadengis)
Muskratr (Ondatra zibethicus)
Mink {(Mustela vison)

Racoon {Procyon lotor)

Methods:
Water discharge measurements and photograph

Professional judgment
Fisheries data collections and creel cemnsus

Flow request:

Jan Feb  Mar  Apr May June July  Aug Sept Oct Nov bDec

1-20 21-31
cfs 3 3 3 3 3 15 15 4 4 3 3 3 3
AF 184 167 184 178 i19 327 8§93 246 246 173 184 178 i84

Bridger Creek has extreme flow levels from dry, downstream near Interstate 90, to

nearly 3,000 cfs during heavy runoiis,
cfs in the upper and middle reaches,
gravel~laden channel.

Esthetics are best when the channel
The lower reach has no esthetic value
Fishermen that were interviewed during late July and

has 10 to 20
due to wide,
August said

fishing was best when flows were between 10 and 280 cfs; however, these flows were rare.
Irrigation utilizes considerable water and even though cur 4 cfs reguest is inadequate
for maximum public enjoyment or optimum fish bicmass, it represents existing leftover

water.,
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i, Stream name: Boulder River - Sweetl Grass lounty

2, Stream reach: Mouth to mouth of West Boulder River

3. lLocatiogn: TIN, RI4E, Sec 12 to T2S, RIZE, Sec., 15

4. Fish species preseni:

Resident: Brown and rainbow trout: mountain whitefish; various
C

vprinids
Migratory: none significant
5. Riparian wiidiife species present:

Resident: Beaver, muskrat, mink, racoon
Migratery transient: none significant

Life history pericdicity chart: attached

(w3

7. HMethods used for flow determination: USGS flow data: Tow flow photography;
extrapolation of fish population and Tife history data from an adjacent
reach of the river.

8. Why flow is necessary: Flows requested will help maintain fish population
and riparian wildlife in their present condition. Flows for November
through April were derived by extending water surface profile data
chtained on nearby similar streams where it was found that typical natural
flows in this period were near the minimum flow required tc maintain the
existing fish population. Flows for May through Cctober are approximate
average monthly minimum flows. They were chosen to insure a semblance
of natural flows for channel flushing and maintenance.

5., Flow request:

i

Total

[l

J F M A M J J A S g

CFS 80 80 89 80 300 1690 865 185 198 200 &0 &0
Ac.Ft451¢ 4443 4919 4760 18637 100562 3474011375 11603 12359 4760 4919 217,830
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1. Stream name: Boulder River - Sweei Orass and Park Counties

2. Stream reach: Mouth of West Boulder River to mouth of Falls {reek
3. Location: TZ2S, RIZE, Sec. 15 to 745, R1ZE, Sec, 15

4, Fish species present:

Resident: Brook, brown, and rainbow frout; various cyprinids
Migratory transient: None

5. Riparian wildlife species present:

Resident: Beaver, muskrat, mink, racoon
Migratory transient: HNene significant

6, Life history periodicity chart: attached.

7. Methods used for flow determination: USGES flow data; iow flow
photegraphy; fish population and 1ife history data obtained by
electrofishing.

8. uhy flow is necessary: Flows requested will help maintain fish
populations and riparian wildlife in their present condition,
Flows for November through April were derived by extending water
surface praofile data obtained on nearby similar streams where it
was found that typical natural flows in this pericd were near
the minimum flow reguested to maintain the existing fish populations,
Flow for May through October are approximate average monthiy
minimum flows. They were chosen to insure a semblance of npatural
flaws for channel flushing and maintenance,

8, Flow reguest:

J F M J J A S 0 N U Total

I
&=

CFs 50 50 50 50 150 1080 480 200 145 115 50 50
Ac.Ft,3074 2777 3074 2975 9223 64264 25514 12298 8628 7071 2975 3074 148,947

97
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J

CFs 40
Ac.Ft.2460

Stream name:  Boulder River - Sweet Grass County

Stream reach: Mouth of Fails Creek to mouth of Hawley Creek

Location: T4S, R12E, Sec. 15 to T5S, RIZE, Sec. 35

Fish species present:

Brook, cutthroat, and rainbow trout; lonanose dace
Hone

Resident:
Migratory transient:

Riparian wildlife species present:

Beaver, muskrat, mink, racoon
Mone sianificant

Resident:
Migratory transient:
Life history periodicity chart: attached.
Methods used for flow determination:
and Tife history data obtained by electrofishing,

Why flow is necessary: Flows reguested will help maintain fish
nopulation and riparian wildlife in their present condition,
Flows for November through April were derived by extending water
surface profile data obtained on nearby similar streams where it
was found that typical natural flows in this period were near the
minimum flow required to maintain the existing fish popuiation.
Flows for May through October are approximate average monthly
minimum fiows, They were chosen to insure a semblance of natural
flows for channel flushing and maintenance,

Fiow Request:

F M A M J J A S G N D
40 40 40 75 540 240 107 72 56 40 40
2221 2460 2380 4612 32132 14757 6210 4284 3443 2380 2460

EE

USGS flow data; fish popuiation

Total

79,795
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Uoper Butcher Creek

Headwaters to and including West Butcher Creek
T75, RIBE, Sec. 8C to THS, RIBE, Sec. 1D
Game fish species present:

Brown trout {Salmc trutia}
Erook trout (Salvelinus fontipalis)

Riparian wildiife species present:
Reaver {(Castor canadensis)
Muskrat {(Ondatra zibethicus)
Mink (Mustels vison}

Racoon {(Procyon lotor)

Metheods:
Professional judgment
Fisheries data collected
Stream survey and discharge measurements

Flow request:

Jan  Feb  Mar  Apr May June  July  Aug Sept  Qct Nov  Dec

1-20 21-31
cfs 5 5 5 5 5 5 5 5 3 5 5 5 5
AF 307 278 307 258 198 109 298 367 367 298 307 248 307

Total AF - 3,620

Upper Butcher Creek includes the sum of the tributaries before most flows are consol-
idated into one channel, Most fishing recreation in this reach exists in 7 miles of West
Butcher and § miles of Butcher Creek inciuding a portion of East and West Forks. Most

fishing pressure is from local residents during early summer.

cally maintenance flows and are below optimum conditicns.

Flows requested are basi-
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Lower Butcher Creek

From confluence with West Butcher Cresek to mouth
T6S, R1BE, Sec. 1D te T45, RIBE, Sec. 13B
Game fish species present:

Brown trout {Salmeo trutta}
Brook trout {Salvelinus fontinalis)

Biparian wildlife species present:
feaver {Castor canadensis)
Muskrat (Ondatra zibethicus)
Mink {Mustela wvison)

Raccoon {Procyon lotor)

Methods:
Water Surface Profile
Water discharge measurements and photographs
Professional judgement
Fisheries data collections
Physical measurements of depths, overhanging vegetation and undercut banks

Fiow request:

Jan Feb Mar Apt May June July fug Sept Jct Nov Dec

cfs 10 10 10 15 25 40 40 40 i5 15 10 10
AF 515 555 615 893 1,537 2,380 2,460 2,460 893 922 595 615

Total AF 14,540

According to results of water surface profile data, physical losses below 15 cfs would
reduce existing trout population numbers. The wetted perimeter would be reduced 13%
from 25 to 10 cfs, depths would be reduced 36%, and widths 13% at these flow regimens.
Habitat, overhanging vegetation would be reduced 3Z% and undercut banks would be re-
duced 75% from less than optimum 20 cfs and undesirable 10 cfs. Based on water surface
profiles and physical measurements (data on file in Red Lodge, MT}, the above request
seems 2 minimal requirement for the existing fishery.
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CFS 15
Ac.Ft.922

Stream name; Castle Creek - 3Tillwater county

Stream reach:; From mouth to mouth of Lodgepoie Creek

Location: T4S, RIGE, Sec. 26 to TAS, RI5E, Sec. ZB

Fish species present:

Resident: Brown trout
Migratory transient: Hone
Riparian wildlife present:

Resident:
Migratory transient:

Beaver, muskrat, mink, racoon
Bald eagie

Life history periodicity chart: attached

Methods used for flow determination: HWater surface profiie program; USGS
flow data, Montana Fish and Game gaging data; low flow photography; spawning
redd velocity measurements; fish population and life history data obtained
by electrofishing.

Why flow is necessary: On the basis of aduit fish habitat, and inundation
of backwater young-of-year pools, 15 cfs was determined as the minimum
desirable Tow flow. Flows for May through Qctober are approximate average
monthly minimum flows. They were chosen to insure a semblance of natural
flaws for channel flushing and maintenance. Data indicate that 20 c¢fs

is a minimum desirable flow for brown trout spawning in November.

Flow request:

F M A M J J A S g N D Total
15 i5 15 25 60 30 22 22 20 20 15
833 922 893 1537 3570 1845 1363 1309 1230 1190 S22 16.52¢

105
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CFs 3
Ac.Ft.482

Stream name: Castle Creek - Stiliwater County

Stream reach: From mouth of Lodgepole Creek to mouth of Picket Pin Creek
Location: T4S, RI5E, Sec. 28 to T4S, RI%E, Sec. 30

Fish species present:

Resident: Brown trout
Migratory transient: none

Riparian wiidiife species present:

Resident: Beaver, mink, muskrat, racoon
Migratory transient: bald eagle

Life history periodicity chart: attached

Methods used for flow determination; Water surface profile program, Montana
Fish and Game gaging data; Tow flow photography; spawning redd velocity
measurements; fish population and Tife history data obtained by electro-
fishing.

Wny fiow is necessary: On the baiss of cover available for adult fish,
required spawning velocities, and inundation of backwater, young-of-year
pools, 8 cfs was determined as the minimum desirable fiow. Flows requested
will help maintain fish populations and riparian wildiife in their present
condition, Flows for May through October are approximate average monthly
minimum flows. They were chosen to insure a semblance of natural flows

for channel flushing and maintenance.

Flow request:
F M A M J J A S 0 N D Total

8 g 8 10 40 20 17 10 G 8 8
444 492 476 615 2380 1230 738 595 553 476 492 8583
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9.
J

CES 1
Ac.Ft.61

Stream name: Castle Creek -~ 5tillwater and Sweet Grass Counties

Stream reach: From mouth of Picket Pin Creek and upstream for a distance
of 1500 stream feet.

Location: T45, RISE, Sec. 30 to T4S, RI4E, Sec. 25
ish species present

Resident: Brook and brown trout
Migratory transient: none

Riparian wildlife species present:

Resident: muskrat, mink
Migratery transient: bald eagle

Life history periodicity chart: attached

Methods used fTor flow determination: Stream gaging by Montana Department
of Fish and Game and USFS Tow fiow photography: Tish popuiation and life
history data obtained by electrofishing; spawning redd velocity measurements.

Why flow is necessary: Flows requested will help maintain fish populations
and riparian wildlife in their present condition. Flows in October and
November are reguired for spawning. Flows for November through April

were chasen from studies on nearby similar streams where 1t was found

that typical naturai flows in this period were near the minimum flow
required to maintain the existing fish populations. Fiows for May through
October are approximate average monthly minimum flows. They were chosen

to insure a semblance of natural flows for channel flushing and maintenance.

Flow request:
F M A M J J A S O N o Total

1 i 1 Z g 2 3 2 2 1 1
56 51 &0 123 476 307 184 118 123 60 61 1691
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Clarks Fork Yellowstone River

Montana-Wyoming line to Bluewater Creek
T75, R2ZE, Sec. 31C to T35, R2Z3E, Sec. 204

Game fish species present:
Cutthroat trout {(Saimo clarki)
Rainbow trout {Salme gairdneri)
Brown trout {Salmo trutta)
Mountain whitefish {(Prosopium wiliiamsoni)

Riparian wildiife species present:
Beaver (Castor canadensis)
Muskrat {(Cndatra zibethdicus)
Mink {(Mustela wviscn)

Raccoon {Procyom lotor)
Otter {(Lutra canadensis)

Methods:
Water Surface Profile
Water discharge measurements
Professional judgement
Fisheries data collections

Flow request:

Jan Feb Mar Apr May June July Aug Sept Oct Now Dec

cfs 160 158 156 260 1,100 2,900 1,400 450 250 200 200 175
AF 5,838 8,330 9,223 11,800 67,636 172,561 86,082 13,950 14,876 12,297 11,900 10,760

Total AF 429,353

The above flow recommendations are 60% of mean monthly discharges measured at the
USGS gage near the state line. The area of maximum concern for fisheries is from
the state line to Belfry, Montsna. The entire river is important to riparian wild-
iife, waterfowl and birds of prev.
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Lower Clarks Fork Yellowstone River
Blucwater Creek to mouth
T35, RI53F, Sec. Z20A to T28, R24E, Sec. Z4B
Game fish species present:

Brown trout {(Saimo trutta)

Mountain whitefish {(Prosopium willismsoni)
Sauger {Stizostedion canadense)

Hiparian wildlife species present:
Reaver {Castor canadensis)
¥uskrat {(Ondatra zibethicus)
Mink {(Mustela vison}
Raccoon (Procyon lotor)
Otter {Lutra canadensis}

Methods:
Water discharge measurcments
Professicnal judgement
¥isheries data coclliections

Flow request:

Jan Feb Mar Apr May June Juiy Aug Sept Gct Now Dec

cfs 250 240 245 3%¢ 1,070 2,900 1,400 470 430 400 330 260
AF 15,371 13,329 14,757 23,207 65,792 172,562 86,083 28,899 23,802 24,595 19,636 15,987

Total AF 504,020

The above request 1s 60 percent of mean monthly discharges at USG5 gage station near
the confluence with Rock Creek near Rockvale, Montana. This section of river is
important for flow maintenance in rhe lower Yellowstone River and fish and wildlife
in the whoie svstem.

113
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Ulear Cresk
Headwaters to mouth
T75, R20E, Sec. 258 to 158, RZIE, Sec, ZBB

Game fish species present:
Rainbow trout (Salme galzdoeri)
Brown Lrout {Salmo trutta)
Brook trout {Salvelinus fontinalis}
Mountain whitefish {Prosopium willlamsoni)

Riparian wildlife species present:
Beaver {(Caster canadensis)
vugkrat (Ondatra zibsethicus)
Mink Mustela vison)

Raccoon {(Frocven lotorn)

Methods:
Water Surface Profile
Water discharge measurements and phetographs
Professional judgement
Fisheries data collection

Flow requesi:

Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec

i-20 Z21-31 1-26  21-31
cfs Is 15 13 15 15 30 30 30 20 20 29 20 15 15
AF 922 833 322 893 595 655 1,785 1,180 438 1,230 1,164 1,230 1,071 922

Total A¥ 13,874

Over the last 11 vears, (lear Craeek has been studied for numercus biological characteris-
tics. ‘these studies {dsts eon file with Pat Marcuson, kRed Lodge, Montana} in combination
with flow measuremenfs and water surface profile results led to the above request. Flows
reduced from 20 efs to 10 cofs cause a net loss of 247 wetted perimeter, 107 loss of width,
307 loss of depth and 427 loss of nursery area {(water te 1% inches in depth)., Fishemman
indicate a preference of 20 fo 30 ofs when flows are clear and this same range appears
ideal for good esthetic quality. <dClear creek generates mostly from springs during winter
months and therefore could be a quality fish environment without man-caused abuses.,
Surface runoffl and water diversion from Rock Creek constitute spring and summer fiows.

The above veguast considers only the accummulation of springs for winter months.
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Headwaters to mouibh at Bock Creek

.

T6S, RIOE, Sec, 22, 26 to T5S, R21E, Sec. 9D

Game {ish species present
Rrown trout (Salmo frutia)l
B8rock trout {Salvelinus fontinalis)

Riparian wildlife €
Beaver {Castor canade
Muskrat {(Ondatrs zibethicus
Mink {Mustela visony
Racoon {Procyon lotor}

Methods:
Professional judgment
Creel census

Flow request:

Jan Feb Mar Apr May June July Aug Sept Qct Now Dec
cis 2 Z Z Z 2 2 Z 2 2 Z Z
AF 143 111 123 119 123 i19 i23 123 115 123 i1i% 123

Total AF - 1,448

Two cubic feet per second will maintain the existing fishery.

Discharges range

from occasional flows of 4 ofs during peak irrigation periods to 653 cfs during freshet.

Obvicusly more fish would be possible with more flows.

Fishermen from Billings and

nearby Roberts enjov Dry Creek and many consider fishing excellent for small brook and

bBrown troutb.

b
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5.
J

CFS 15

Ac.FL.922

Stream: East Boulder River - Sweet Grass County

Stream reach: From mouth to mouth of Dry Fork Cresk
Location: 725, RI3E, Sec. 33 to 745, RI3E, Sec. 11
Fish species present:

Resident: Brown and rainbow trout
Migratory transient: none

Witdlife species present:

Beaver, muskrat, mink. racoon
none significant

Resident:
Migratory transient:
Life history periodicity chart: attached
Methods used for flow determinafion: USGS flow data; Montana Fish and
Game flow cata, ltow fiow photography., Tish populaticon and 1ife history
data obtained by electrofishing.

Why fliow is necessary: Flows reguested will help maintain fish populations
and riparian wildlife in their present condition. Flows for November
through April were derived by extending water surface profile data obtained
on nearby similar streams where it was found that typical natural flows

in this period were near the minimum flow required to maintain the existing
fish popuiations. Fliows for May througn Gctober are approximate average
monthly minimum flows. They were chosen to insure a semblance of natural
flows for channel flushing and maintenance,

Flow request:

F ¢ & M J J A 5 G N o Total
15 15 i5 20 165 50 22 20 18 15 15
233 922 893 1230 9818 3074 1383 1i1S0 1107 893 822 23,157

il
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3.
J

CFS 10
Ac.ft.615

Stream: East Boulder River - Sweet Grass County

Stream reach: Mouth of Dry Fork to mouth of Brownlee Creek
Leocation:  T45, RI3E, Sec. 11 to T4S, RI3E, Sec, 25

Fish species present;

Resident: Brown, rainbow and rainbow-cutthroat hybrid trout
Migratory transient: none

Riparian wildiife species present:

rResident: Beaver, muskrat, mink
Migratory transient: none significant

Life history pericdicity chart: attached

Methods used for flow determination: USGS flow data; fish population
and 1ife history data obtained by slectrofishing.

Why flow is necessary: Flows reqguested will help maintain fish populations
and riparian wildlife in their present condition. Flows for November
through April were chosen from studies on nearby similar streams where

it was found that typical natural flows in this periocd were near the
minimum flow required to maintain the existing fish populations. Flows

for May through October are approximate average monthly minimum flows,

They were chosen to insure z semblance of natural flows for channel flush-

ing and maintenance.
Flow request:

F M A i J J A S G N 2 Totai

10 10 10 14 120 36 16 14 13 10 10
555 615 585 881 7140 2274 984 833 793 595 615 16,421
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CFS
Ac.Ft.

[y

Stream name; Fishtail Creek - Stillwater County

Stream reach: From confluence of East and West Fishtail Creeks to mouth
Location: T5S, RI17E, Sec. 19 te T4S, RIBE, Sec. 28

Fish species present:

Resident: brown and rainbow trout, mountain whitefish
Migratory transient: None significant

Riparian wildiife species present:

Resident: Beaver, Muskrat, mink, racoon
Migratory transient: none significant

Life history periodicity chart: attached

Methods used for flow determination: Low flow stream gaging by Montana
Fish and Game; low flow photegraphy: correlaticn of flow with a nearby
USGS gage; fish population and Tife history data obtained by electro-
fishing.

Wny flow is necessary: Flows recuested will help maintain fish populations
and riparian wildiife in their present condition. Flows for August through
April are the approximate average apnual minimum. They were derived by
extending water surface profile data obtained on nearby similar streams
where it was found that typical natural flows in this period were near

the minimum flow required to maintain the existing fish populations.

Flows from May through July were chosen to insure a semblance of natural
flows for channel flushing and maintenance.

Flow reguest:

F M A M J J A S ¢ N b Total
10 10 10 14 24 14 10 10 10 10 10
555  61% 5385 860 1428 860 615 595 615 585 615 8,563
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Crs 4
Ac.Ft2ie

Stream name: Last Fishiail Creek - Stillwater County

From junction with West Fishtail Creek to mouth of East
Fork of Fast Fishtail Creek

Stream reach:

Location: T5BS, RIVE, Sec. 139 to TES, RIGE, Sec. 26
Fish species present:

Brock, brown and rainbow trout
none

Residen
Migratory transient:

Riparian wildlife species present:

Beaver, muskrat, mink, racoon
none significant

Resident:
Migratory transient:
Life history pericdicity chart: aitached
Methods used for flow determination: Low flow stream gaging by Montana
Fish and Game: Tow flow photography: correlation of Tow flow with a
nearby USGS gage:; fish population and 1ife history data obtained by
electrofishing.

Flows requested will help maintain fish popuiations
and riparian wildlife in their present condition. Flows for August through
April are the approximate average annual minimum. They were derived by
extending water surface profile data obtained on nearby similar streams
where 1t was found that typical natural flows in this period were near

the minimum Tlow recuired to maintain the existing fish populations.

Flows for May through July were chosen to insure a semblance of natural
flows for channel flushing and maintenance.

Why fliow 15 necessary:

Flow request:

F M A " J J A S 0 i D Total
4 4 4 7 12 7 4 4 4 4 4
222 246 238 430 714 430 246 238 246 238 240 3,740
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CFS
Ac.Ft.246

Stream name; West Fishtail Creek - Stiliwater County

Erom Junction with East Fishtail Creek to the Richman-
Kennedy diich headgate

Stream reach:

-
©
=
4

Locatio TES, RI7E, Sec, 19 to 78S, RI6E, Sec. 27

o

Fish species present:

Resident: Brock, brown and rainhow trout
i none

Migratory transient:
Riparian wildlife species present:

Beaver, muskrat, mink, racoon
none significant

Resident:
Migratory transient:
Life history periodicity chart: atianched
Methods used for flow determination: Low flow stream gaging by Montana
Fish and Game, Tow flow photography; correlation of Tow Tlow with a
nearby USGS gage; fish population and Tife history data obtained by
glectrafishing.

Filows regyested will helip maintain fish populations
and riparian wildlife in thelr present condition. Flows for August through
April are the approximate average annual minimum. They were derived by
extending water surface profile data obtained on nearby similar streams
where 1t was found that typical natural fliows in this period were near

the minimum Tlow required toc maintain the existing fish popuiations.

Fiows for May through July were chosen to insure a semblance of natural
flows for channel Tlushing and mainienance.

Why fiow s necessary:

Filow reguest:

F M A M d J i} § ( N ¥ Total
4 4 4 10 20 10 4 4 4 4 4
222 246 238 815 1180 815 248 238 246 238 7246 4,586
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J

CFS 4
Ac.Ft. 246

Siream name:; Little Rocky Creek - Stillwater County

Stream reach: from Mouth upstream o crossing of Forest Service Rd. 1414
Location: T4S5, RI6E, Sec, 28 to 75S, RIBE, Sec. 21

Fish species present:

Resident: Brown and cutthroat trout: jongnose sucker; icnagnose dace
Migratory fransient: ncne significant

Riparian wildiife species present:

Resident: Beaver, muskrat, mink. racoon
Migratory transieni: none significant
g

Life history periedicity chari: attached

Methods used for flow determination: Spot flow measurements made by
USGS and Montana Fish and Game: Tow flow photography; correiation of low
flows with nearby USGS gage; fish population and 1ife history data
obtained by electrofishing.

Why flow is necessary: Flows reguested will help maintain fish populations
and riparian wildiife in their present condition, Flows for August through
April are the approximate average annual minimum. They were derived by
extending water surface profile data obtained on nearby similar streams
where it was found that typical natura! flows in this period were near

the minimum flow required to maintain the existing fish populations.

Filows for May through July were chosen to insure a semblance of natural
flows for channel flushing and maintenance.

Flow request:
F M A M d J A ) 0 M D Total

4 4 4 6 8 € 4 4 4 4 4
222 246 238 369 476 389 zZ46 238 246 238 246 3,380
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Lower Desr {reek 3

tegdwaters to Inferstate 90
T4S, RiE, Sec. 4 to T1IS, RI6E, Sec. 6C

Game fish species present:
Brown trout (Salmo trutta)
Rainbow trout (Salmo gairdneri)
Brook trout {Salvelinus fontinalis)
Cutthroat trout {(Salmo clarki)

Riparian wildlife species present:
Beaver {((astor canadensis)
Muskrat {Ondatva zibkethicus)
Mink (Mustela wvison) o
Raccoon (Preocyvon lotox)

Methods -
Water Surface Profile
Water discharge measurements and photographs
Professional judgement
Fish data collections

Flow regquest:

Jan Feb Mayr  Apr May June July  Aug Sept Oct Hov Dec

i-20 21-31
cfs 5 5 5 5 5 23 25 8 g 5 5 5 5
AF 387 278 307 298 198 545 1,488 492 492 298 307 258 307

Total AF 5,615

fxtreme fluctuations of flows presenily exist in Lower Deer Creek drazinage. Water rarely
flows through the stream channel from Interstate S0 to the Yellowstone River during the

summer. Large gravel deposits and irrigation needs eliminate and/or cause flows te
disappear underground, The upper reach is an excellent fishing stream in an esthetically

pleasing environment. Headwater reaches contain small numbers of indigenous cutthroat
trout whose existence is dependent on adeguate flows of gquality water.

Water surfzce profile records suggest that at least 18 cfs iz necessary to mainiain
adequale nursery aveas, cover, depths and velocities, Other cbservations and measurements
suggest that the flows requested above are more realistic with the present irrvigation
needs.
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5.
J

CFS 5§
Ac.Tt.307

Stream name: Picket Pin Creek - Stiliwater and Sweel Grass Countiles
Stream reach: from mouth to mouth of Swamp Creek

Location: T4S, RIGE, Sec 30 to T45, RI4E, Sec. 25

Fish species present:

Resident: Brook, Brown and Cutthroat trout
Migratory transient: none

Riparian wildlife species present:

Resident: Beaver, muskrat, mink, racoon
Migratory transient: bald eagle

Life history periodicity chart: attached

Methods used for flow determinaticn: Water surface profile program; Montana
Fish and Game and USGS gaging data, low fiow photography; fish population
and 1ife history data obtained by electrofishing, spawning redd velocity
measurements.

Why flow is necessary: Flows requested will help maintain fish populations
in their present condition. On the basis of cover available for adult fish
and backwater pools for young-of-year fish 5 ¢fs was determined as minimum
desirable flow., These flows are also suitable for riparian wildlife. Flows
for June and July are approximate average monthly minimum flows. They were
chosen to insure a semblance of natural flows for channel flushing and main-
tenance.

Flow reguest:

F M A M J J A S b N D Total

5 5 5 7 25 10 8 6 & 5 5
278 307 258 430 1488 615 452 357 369 298 307 5546
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Mid Red Lodepe (reek

(ugter Nationzl F

T75, RI8E, Sec. 1 to T68, RIOE, Sec. 7
Game fish species present:
Brown Croutb {Salmc trulbta)
Rainbow trout {Salmo gairdneri)
Broek trout (Salvelinus fontinalis)

Mountain whitefish {Prosoplum williamsoni}

Cutthroat trout (Salmo clarki)

Riparian wildlife species present:
Beaver (Castor canadensis)
Muskrat (Ondatra zibethicus)
Mink (Mustela vison) o
Raccoon {Procyon leotor)

Methods
Water discharge measurements
professional judgements
Fisheries data collections
Megsurements of channel parameters

Flow reguest:

¥

ovest Service boundary to confluence with East and West Red Lodge Creeks

Jan Feb Mar Apr May June Jul Lug Sept Gct  Nov  Dec
1-20 21-31 1-20 21-31
cfs i0 10 16 10 10 25 25 25 20 20 15 16 10 10

AF 614.9 560 614.9 595 396,7 545.4 1,487.6 495.9 545.5 1,225.8 892,56 614.9 595 614.9

Teotal &% 9,303

This section of Red Lodge Creck provides a varied and excellent fishing recreational area,

Considerable fisheries investigations (Job Progress Report F-20-R-21 Job Ia Supplement)
Tributaries are included with hopes the

requested flows will exist in the entire system but no less than 10 cfs at their con-

provide the basis for the above flow request,

fluence T6S8, R20E, Sec., 7R,
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Lower Red Lodge Creek

ronfluence of East and West Red Ledge Creek to Cooney Regervoir
TES, R20E, Sec. 7/ To T4s5, R20E, Sec. 34

Game fish species present:
Brown trout {Salmc truttal
painbow trout (Salmo gairdneri)
Broock trout (Salvelinus fontinalis})
Meuntain whitefish (Prosopium willlamsoni)
Cutthroat trout (Salme clarki)

Riparian wildlife species presenbl:
Beaver {Castor canadensis)
Muskrat (Ondatra zibethicus)
Mink (Mustela wiscn)

Raccoon (Procyon lotor)

Methods:
water discharge measurements and photographs
Professional judgements
Ficheries data collections
Water Surface Profiles

Fiow requesi:

Jan Feb Mar Apr May June July Aug Sept Qct MNov Dec

i-20 21-31 1-10 21-31
cfs 40 40 44 &40 40 60 100 100 50 25 50 50 45 40
AF 2455,5 29241,3 2459.5 2380.2 1586,8 1309 5950 1983 2083 1537 2975 3074 2678 2460

Total AF 35,175

Lower Red Lodge Creek is a popular fishing spot. 1Its a stream with lots of potential but
is already subject to comsiderable {low allterations during irrigation season. It is not
unusual to find 2z dry or ummeasurable stream discharge between headgates while agri-
cultural needs are greatest, This greatest need occurs betwsen hay cuttfings which is
usually around the second week of August. Mean flows for nine vears of record are:
Getober - April 39 cfs, May-June 217 cfs, and July-September 72 cfs. Local fishermen
suggest that their preferred water depths depended upon fishing methods. Fly fisher-

men preferred 50 to 70 cfs while bait fishermen 1iked lots of water but not so high fe

be turbid. Fsthetics is best at or azbove 75 cfs; these flows cover silt bars and exposed
cobble substrate, The requested flows above are below cptimum but are considered adeguate
to maintain a fishery at present fishing levels. ZLower flows plus more fishermen would
mandate higher cost at reduced fishing quality to provide fishing recreation,
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Bock Creek

Montana-Wyoming line to confluence with West Fork Rock Creek

T9S, Ri8BE, Sec. 354 to T8S, R20E, Sec. 4D

Game fish speciles present:
Cutthreoat frout (Salme clarki)
Rainbow frout {(Salmo gairdneri)
Brock treout (Sslvelinus fontinglis)
Brown trout (Salmo trutisg)

Riparian wildlife species present:
Beaver ((astor canadengig)
Muskrat (Ondatre zibethicus)
Mink (Mustels wvison)

Methods:
water discharge measurements and photographs
Professional judgements
Fisheries data collections
fock C(reek Floodplain Study
Drzinage inventory of streams and lakes

Flow request:

Jan Feb Mar Apr May June July Aug Sept Got Now Dec

cfs 15 15 15 15 45 220 228 133 70 b 25 20

AF 922 833 922 8%3 2,767 1,309 1,353 8,301 4,165 2,705 1,488 1,230
Total A¥ 26,888

The

Bock Creek system generates from Beartooth Mountains in the Custer National Forest.

fock Creek Water User Association has an impoundment st Glacier Lske near the headwaters

of Rock Creek proper.
West Fork Rock Creek,

A U.5.6.5. discharge station is located shove the confluence with
The flows requested above are based on discharge measurements

exisgting during winter low flow perieds and numercus messurements near Roberts, Montana.
Minimum values are 60% of mean monthly fleows for nine years of USGS records.
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iid Fock Creek
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Confluence of ¥
TRE, RZCE, Sec. 040 no T7E, RIGE, Sec. 110

Game fish species pres
Cutthyoat trouf {
Rainbow trout {Sa
Rrook trout {(Saivelinus fontinalis)

Brown trout {Salmo trutia)

Riparian wildlife species present:
Beaver {(Castor canadensis)
Muskrat {Ondatra zibethicus)
Raceoon {(Procyon lotor)

Methods:
Water discharge measuvenments and pholographs
Professional judgement
Fisheries data coliections
Rock Creek Floodpiain Siundies
Drainage inventory of streams and lakes

Flow request:

Jan Feb Mar Apr May June July Aug Sept Jct How Dec
cfs 25 25 20 20 60 295 255 170 a0 55 35 23
AF 1,537 1,388 1,230 1,190 3,689 17,553 18,139 10,453 4,760 3,382 2,083 1,537

Total AF 566,941

This is the section of Hock freek flowing through Bed Lodge, Montana to the first
major diversion. This reach contains a variety of trout gpecies. The lower reach
is dominated by fall spawning brown and brook trout. Maintenance of spring and
summer flows is critical to the welfare of spring spavning rainbow and cutthroat
trout. The above flow rsquesis were based on USGS discharge measurements.

values ave B0Z of wmean wmonthly flows.
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Lower Rock Cresk

Bailey Diteh to mouth
115, R20E, Sec. 11C te T35, RZ3E, Sec. 36D

Came fish species present:
?aivbow trout {Salmo gairdneri)
Brown frout (Salme trutta)
Brook troutr (Salvelinus fontinalis)
Mountain whigefish (Prosopium williamsoni)

Riparian wildiife species present:
Reave {Castor canadensis)
Muskrat {(Ondatra szibethi cusj
Mink (Mustela vison}

Racoon {Pracyon lotor)

13
C
C

Methods:
Water surface profiles
Water discharge measurements and photographs
Professicnal judgment
Fisheries data collections
Rock Creek Floodplain Studies

Flow request:

Jan Feb Mar ApT May June July Aug Sept Oet Now Dec

cfs 30 30 36 25 65 375 310 g5 50 40 35 35

AF 1,845 1,666 1,845 1,488 3,997 22,314 19,061 5,841 2,975 2,460 2,083 2,152

Lower Rock Creek is subject to intensive water withdraws during the irrigating seasor
The lower drainage also has numerous tributaries adding flows. The reach of stream has
excellent brown trout populations where the stream channel is unaltered; however, few of
these areas exist. Many of the abuse areas have demsities of 150 pounds per surface acre.
No spring spawning fish species exist, probably due to lack of water over redds during
incubation periocds, Brown trout and brook trout spawn during low flow pericds ané are
self-sustaining, Fishing success is nighest when flows are between 75 and 100 cfs for
fly fishermen and 100 to 200 cfs for bait and lure fishing, Esthetics are best when flows
are clear and cover the substrate from bank to bank. This requires 150 to 2080 cfs. Dis-
charge measurements during the Rock Creek Floedplain Study and during summer of 1976 were
multiplied by .60 and are listed by month for the request.
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Lower East Rosebud Creek

uster National Forest boundavy to confluence with West Hosebud Creek
TS, RIRE, Sec. 318 to 745, RISE, Sec. 13C

Game fish species present:
& it

Cutrhiroat trout {(Salmo clarki)

Brown troul (Sglmp trutta}

Rainbow trout {(Salmo gaivdneri)

Erock trout {Salvelinus fontinalis)
Mountain whitefish {(Prosopium wiliiasmsoni)

pacies present:
canadensis}

ra zibethicus)
ala vison}

cyon lotor)

I L]
[ L

lavR103
]
w]

Methods:
Water surface proiile
Water discharge measurvements and photographs
Fish data collections
Drainage sirveam and lake survey

Flow reguest:

Jan  Teb  Mar  Apr May June July Aug Sept et Nov  Dec
1-20  2i-31 1-206 21-31
cfs 6 &0 60 60 58 56 200 200 200 150 80 60 50 &0

AT 3,698 3,332 3,698 3,570 1,983 1,091 1,190 7,934 4,364 $,223 4,760 3,698 3,570 3,698

Another important and heavily used stream in the Yellowstone River systfem is ithis
reacn of Fast Rosebud Creek. 1t's hard to imagine anything less than existing flows.
The request, however, is based on water surface profile data, measurements of tributary
discharges and the varied fishery. Fishermen indicate that they prefer depths which are
realized befween 100 and 125 cfs. Esthetic values are alwavs good at present flow
regimens, but are super when bank fLull, 300+ ofs, TFloaters enicy the meandering wvalley
from the Custer Natienal Forest to the Sand Ford bridge, Measurements of flows during
August and September were lowest at 125 c¢fs and weve usuzally in the 1%0 to 225 cis range.
The above flow request iz fellt to be the minimum to sustain the fishery.
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West Rosebud Creek

¥Mystric Lake te confliluence with F

-
i
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Methods:

ko]

k-
9
EH
4
i
ol
e
o
3
I

Jan Fel Mar Lpr May June  July  Aug Sept Oct Nov Hec
-2 21-31

cfs oG 0 58 40 40 160 150 208 150 G 50 50 530

AF 3,074 2,777 3,074 2,380 1,587 2,182 8,926 12,298 9,223 3,570 3,074 2,975 3,074

Discharge o
Power ﬁampaﬁy
datz colliectio =
below 100 ofs Est

<
i

West Bosebud Creek below Mystic Lake is partially controlled by Montana

the basis of 9 vears of flow recovds, water surface profiles and fish
nerated the above regquest, Physical values suffer greatest losses

- hetics are best when depths cover boltom substrates and water is

contiguous with each bank; this would require st least 200 cfs. Fishermen prefer 30 to
75 ¢fs in the upper rveaches and 75 to 200 c¢fs in lower reaches. The values requested
abave are slightly sbove mean monthly {lows; however, this request includes Chicken,Line,
Black Can, Cold, Fiddler and seversl zhﬁameé tributaries. The mean yearly contribution
of water not presently used for agriculture is approximately 46 cfs. The request is aimed
at stream discharge in West Rogebud Creek at an including Fiddler Creek.
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Lower Weghk RBoseb

afluence with Fiddler Creek to mouth

o

P
ba

T5S, RIZE. Scc. 230 to T&S, RIBE, Sec. 13C

Curthroa mo ciarki)d

Bainh Salme gairvdoeri)

Broym ;

Brook fontinalis)

Mounta whitefish (Frosopium williamsoni)
Riparian wildlife species present:

i
Beaver {Lastor canadensiz)
Muskrat {Ondatra zibethicus)
dink {(Musteis vison}

Racoon Procvon Llofor)

o

-

Methods:
Water surface profile
Watrer discharge measurements and photographs
Professionail judgment
Fisheries data collections

Flow requesi:

Jan eb  Mar LT May June  July Aug Sept Got Nov Dec
-2 21-31

cfs 65 65 65 50 50 130 i85 260 145 120 65 65 65

AF 3,997 3,610 2,937 2,975 1,983 2,836 1,160 15,987 11,990 1,140 3,997 3,868 3,957

Lower West Rosebud Creek has several small tributary streams below the U, §, Geological
Survey gauge station at Mystic Lake, Most of the above monthly requests are below the
meen monthly discharges 32 miles upstream at the gauge station. Water surface profile
suggests that many physical features are lost below 100 cfs. This is an important straam
in the Yellowstone River system in that it produces considersble figshing and water-based
recreation for many people. it also provides need of quality water downstream in 5tilil-
&

o
-
0
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Sage Creek

Headwsters to Crow Indian Reservation
TI5, RZ7, Sec. 32 to 77§, RIGE, Sec. 19
Game fish specles present:

Brook trour {Salvelipus fontinalis)
Rainbow frout {Salmo gairdneri}

Riparian wildlife species present:
Beaver {(astor canadensis)
Mink (Mustels wison)

Muskrat (Cndatra zibethicus)

Methods:
Walter Surface Profile
Fish data collections
Professional judgement

Flow request:

Jan Feb Mar Apr May June July  Aug Sept Qct Hov Dec
efs 15 is 15 i5 i5 ) 15 15 i5 15 15 15
AF G522 840 5922 8953 922 293 G522 322 893 922 333 22

Total AF 10,866

According to data collected for Water Surface Profiles the amount of wetted perimeter
becomes seriocusly depleted at 15 cfs. Below 15 cfs losses of physical character of
Sage Creek would reduce it to an ummanagable fishery., All ratings of fisherman pref-
erence and esthetics suggest 15 c¢fs is satizfactory but 20 cfs would be claser to
opbimom.,
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Land

3.

d
CFS

25

Stream name: Stillwater River - Stiliwater County
Stream reach: Moutn to mouth of Rosebud River
Location: T2S, R20E, Sec. 29 to 73S, RISE, Sec. 31
Fish species present:

Resident: Brown and rainbow trout, whitefish, varicus cyprinids
Migratory transient: none significant

Riparian wildlife species present:

Resident: Beaver, muskrat, mink, racoon
Migratory transient: bald eagle

Life history periodicity chari: attached

Methods used for flow determination: USGS gaging data; Tow flow photo
graphy; extrapolation of fish pepulation and Tife nhistory data from an
adjacent reach of the Stillwater River.

Why flow 1s necessary: Flows requested will help maintain fish popula
and riparian wildlife in their present condition. Flows for November
through April were derived by extending water surface profile data obt

tions

ained

on nearby similar streams where it was found that typical natural flows

in the pericd were near the minimum flow required to maintain the exis
fish populaticns. Flows for May through October are approximate avera
monthly minimum flows. They were chosen to insure a semblance of natu
flows for channel flushing and maintenance.

Fiow request:
F M A M J J A ) 0 N D
225 225 225 BBQ 2075 1480 740 630 440 2256 225

Ac.Ft.13835 12496 13835 13388 34433 123471 91002 45501 37488 27055 13388 13385

e
[
L3

ting
ge
rat

Total

438,82

-
i
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J

CFS 75
Ac.Ft.4612

Stream name; Stillwater River - Stiliwater County

Stream veach: Fr

om mouth of Rosebud River to mouth of West Fork Stillwater
Riv

er
Location: T38, RISE, Sec. 31 to T4S, RIGE, Sec. 3
Fish species present:

Resident: Brown and rainbow trout; whitefish; varicus cyprinids
Migratory transient: none

Riparian wiidlife species present:

Resident: Deaver, muskrat, mink, racoon
Migratory transient: bald eagle

Life history periodicity chart: attached

Methods used for fiow determination: USGS gaging data; low flow photo-
graphy; fish popuiation and 1ife history data obtained by electrofishing.

Why flow is necessary: Flows requested will help maintain fish pepulations
and riparian wiidlife in their present condition. Flows for Rovember
through April were derijved by extending water surface profile data obtained
on nearby similar streams where it was found that typical natural flows

in this period were near the minimum fiow required to maintain the

existing fish populations. Flows for May through October are approximate
average monthly minimum flows. They were chgsan to insure a semblance

of natural flows for channel flushing and maintenance,

Flow request:

F M A M J d A S O N b Total

75 75 75 190 1200 760 350 275 180 75 75
4165 4612 4463 11683 71405 46731 21521 16364 11068 4463 4612 205,659

ot
L3
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CFS 45

Stream name;  Stillwater River - Stillwater county

Stream reach: From mouth of West Fork Stillwater River to north end of
Sioux Charlie Lake

Location: T4S, R158E, Sec. 31 to T&5, RI4E, Sec. 1
Fish species ppesent:

Resident: Brook, brown and rainbow trout, whitefish, longnose
sucker, mountain sucker, longnose dace
Migratory transient: None

Riparian wildlife species present:

Resident: Beaver, muskrat, mink, otter, racoon
Migratory transient: Bald eagle

Life history periodicity chart: attached

Methods used for flow determination: USGS gaging data; Tow flow
photegraphy; fish population and 1ife history data obtained by electro-
fishing.

Why flow is necessary: Flows requested will help maintain fish populations
and riparian wildiife in their present condition. Fiows for October
through April were derived by extending water surface profile date

obtained on nearby similar streams where it was found that typical

natural flows in this pericd were near the minimum fiow required to
maintain the existing fish populations. Flows for May through Gctober

are approximate average monthly minimum flows. They were chosen to insure
a semblance of natural flows for channel flushing and maintenance.

Flow request:

F M A M J J A S G N 0 Total
45 45 45 150 710 480 175 120 100 45 45

Ac.Ft.2767 2499 2767 2678 9223 42248 29514 10822 7140 6149 2678 2767 121,252
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Mid Sweel Grass (reek

Forest Service boundary to Lake Adam diversion
T4N, RIZ2E, Sec. 10A to T4N, RISE, Sec. 344

Gzme fish Species present:
Rainbow trout (Salmo gairdperi)
Brook trout {(Salvelinus fontinalis)
Brown trout (Salmo tyutta)
Mountain whitefish {Prosopium williamsonis

Riparian wildlife species presenti:
Beaver {{aslor canadensis)
Muskrat {Ondatra zibethicus)
Mink {Mustelz wison)

Raccoon (Procyon lotor}

Methods:
Water discharge measurements, phoibographs and USGS gage records

Professicnal judgement
Fisheries data collections and creel census

Fiow reguest:

Max June July Aug  Sept Cet Kov Dec
i-2¢ 21-31 1-20 21-31

Loy
o]
=
F=y
1i1]
o
e
i
2]
s
=]
!

cfs 15 i5 15 i5 25 106 200 130 100 45 25 25 25 25
AF G922 £33 g22 233 500 2,182 6,000 3,967 2,182 2,767 1,488 1,537 1,488 1,537

Total AF 27,218

Mid Sweet Grass (reek is the mest productive portion. Good quality water generating from
the Crazv Mountaing combining with more productive soils mske thig stretch the bhest reach
on Sweel Grass Creek for fish and fishing recreation. Waters are already heavily appro-
priated for irrigaition. Measurements of discharge and asscciated biclogical investigation
at two flow levels reveal considerable physical and habitat losses from 75 to 21 cfs.
Losses of nursery ares along shoals is most intense., Habitat in thig section is best
when flows arve greater than 75 cfs. At these flows, bank and overbank vegetation
occupies 797 of stresm channel in 300 feet studied, at flows of 21 cfs cnly 18% of this
cover is available (specific data filed with Pat Marcuson, Red Lodge, Montana). AL 75
cfs, water touched both permanent banks (not bank full}, at 21 cfs, water touched the
permanent banks in 3 outside meanders., When all the substrate of the stream was covered
at 75 cfs only 447 was covered at 21 cfs. During winter ice-up even a smaller ares

would be availzble for fish with a discharge of Z1 cfs. The above request is consider-
ably less than optimum summer and fall flows of 75+ cfs; however, with the present

demand for water, this request asks for 2z minimum of 15 cfs to maintain a fishery over
winter months.
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Lower Sweelb (rass Creek

Lake Adam diversion to mouth at Yellowstone River

13

T4N, RIS5F, Sec. 34A to TIN, RI6E, Sec. 31C

Game fish species present:
Brown trout (Salme trutlba)
Mountain whitefish (Prosopium williamseni)

Riparian wildlife species present:
Beaver {(Castor canadensis)
Muskrat {Oudatra zibethicus)
Mink (Mustela vison}

Rzccoon (Procvon lotor)

Methods:
Water Surface Profile
Water discharge measurements and photographs
Professionzl judgement

Flow regquest:

Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec
l.20 21-31 1-20 21-31

cfs 20 28 20 20 40 100 200 100 &0 60 44 44 20 26

AF 1,230 1,110 1,220 1,190 1,587 2,182 11,300 3,967 1,309 3,689 2,380 2,460 1,190 1,230

~ 3

Total AF 36,644

Lower Sweet Grass Creek is s large stream channel with extreme fluctuations of flows.
Irrigation withdraws considerable water and waste waters return of poor quality. Fish
have use of leftover flows during irrigation season., There is no way to accurately
select a minimum veservation of flow for fish in this section. However, based on ouvr
measurenents and search of recorded flow data, the above reguest possibly represents
minimim requirements for trout. Lower flows would cause excessive silt deposition,
oxygen lags, higher temperatures and increased predation of Tish., Fisherman indicate

a preference of flows arcund 100 to 150 cfs. FEsthetics would be best when water extends
to the banks which is in excess of 200 cfs. Neither of the above conditions exist
during irrigation season,
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Upper Deer Creek

Headwaters ro mouth
T35, RL4E, Sec. 28D to TIN, R15E, Sec. 35B

Game fish species present:
Cutthroat trout (Salmc clarki) indigenous
Brown trout (Salmo trutta)
Brook trout {(Salvelinus fontinalis}

Riparian wildlife species present:
Beaver {Castor canadensis}
Muskrat {Ondatra zibethicus)
Mink (Mustela wvison)

Racoon {Procvon lotor)

Mathods:
Water surface profile
Warer discharge measurements and photographs
Professional judgment
Fish data collections

Flow request:

Jan ¥eb Mar Apr May June July Aug Sept Got Nov Dec

i-20 Z1-31
cfs 5 5 5 5 5 25 25 8 8 5 5 5 5
AF 307 278 367 258 198 345 1,487 57 492 258 367 298 307

Total AF 5,014

Upper Deer Cveek iz another stream subject o exireme high and low flows.

Low flows

are both natural and from irrigation demands., Little or no flow exists downstream from
Interstate 90 during irrigation season, The above flow request is basically a mainte-

nance request, Upper reaches provide excellent small stream fishing.
flows hetween 10 teo 20 cfs and esthetic values are best at 15 cfs during the summer.

f—y
[}
g

Fishermen prefer
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Lower West Boulder River

Gallatin National Forest boundary to mouth
T38, RLIE, Sec., 24 to TZS, RI3E, Sec. 15

Game fish specles present:
Cutthroat trout (Salmo clarki)
Brown frout {Salmo trutta}
Rainbow trout (Salme gairdneri)
Brook trout {(Salvelinus fontinalis)
Mountain whitefish (Prosopium williamsoni}

Riparisn wildlife spocies present:
Beaver {Castor canadensis)
Muskrar {(gndatra zibethicus)
Mink {(Mustela vison}

Raccon (Procyon lotor)

Methods:
Water surface profile
Fisgh data collections
Professional judgment

Flow reguest:

Jan  Feb  Mar  Apr May June July Aug  Sept Cct Nov  Dec
1-20 21-31 1-20 21-31

cfs 50 58 50 50 50 300 300 300 200 75 75 75 &0 50
AF 3,074 2,802 3,074 2,975 1,984 6,545 17,851 11,901 4,364 4,612 4,463 4,612 3,570 3,074

Toral AF 74,0986

The West Boulder River is one of the most senic streams in the Yellowstone River
drainage. Flows of 250 c¢fs and greater are esthetically pleasing. Waters are generally
clear and little turbidity is ever seen., Fishermen indicate a preference of 125 to 200
cfs fly fishing and the same to greater volumes for bait or spin fishing. Cutthroat,
rainbow, brook and brown trout offer s variety of fishing opportunities. The Iflows
requested above are 30% of the kmown instantaneous discharges.

s
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9.

J

CFS 35
Ac.Ft.2152

Stream name; West Fork Stillwater River - Stillwater County
Stream reach: from mouth to mouth of Castle Creek

Location: T4S5, R16E, Sec., 31 to T45, RISE, Sec. 26

Fish species present:

Resident: Brown and rainbow trout; mountain whitefish
Migratory transient: None

Riparian wildlife species present:

Resident: BReaver, muskrat, mink. raccon
Migratory transient: Bald eagle

Life history periodicity chart: attached

Methods used for flow determination: USGS and Montana Fish and Game
gaging data; water surface profile program; Tow flow photography; fish
nopulation and Tife history data obtained by electrefishing.

Why flow is necessary: Minimum desirable flow of 35 cfs was determined
largely on the basis of backwater pool inundation for young-of-year fish.
Fifty cfs in November is a minimum for brown trout spawning. Flows for
May through October are approximate average monthly minimum flows. They
were chosen to insure a semblance of natural flows for channel flushing
and maintenance. Flows recuested are also suitable for riparian wildlife.

Fiow reguest:
F M il M J J A S ¢ M b Total

35 35 35 10 386 125 75 &0 50 50 35
1944 2152 2083 4304 20826 7686 4612 3570 3074 2975 2152  57.530
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i, Stream name: West Fork Stillwater River -~ Stillwater County

9 Stream reach: From mouth of {astle Creel o Stillwater-Sweet Grass County
Tine

3. Location: T4S, RISE, Sec. 26 to T55, RISE, Sec. 6
4, Fish species present:

Resident: Brown and rainbow trout: mountain whitefish
Migratory transient: HNone

Riparian wildlife species present:

L

Resident: Beaver, muskrat, mink, racoon
Migratory transient: Bald eagle

§. Life history periocdicity chart: attached

7. Methods used for flow determination: Montana Fish and Game gaging data.
water surface profile program; Tow flow photography; fish population and
1ife history data obtained by electrofishing.

8. Why flow is necessary: A minimum desirable flow of 30 cfs was determined
largely on the basis of inundation of young-of -year backwater pools.
Flows from May through October are approximate average monthly minimum
flows. They were chosen to insure a semblance of natural flows for channel
flushing and maintenence. Flows requested are also suitable for riparian
wildlife.

9. Flow request:

J F M A M J J A 3 G N o Total

H

CFS 30 30 30 30 60 360 110 &b 50 4h 30 3G
Ac.Ft.1845 1666 1845 1785 3689 17851 6764 3957 2975 2767 1785 1845 48,814
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5.

J

CFS 25
Ac.Ft.1527

Stream name: West Fork Stillwater River - Sweet Grass County

Stream reach: From Sweet Grass - Stillwater County line to mouth of
Tumbie Creek

Location: T5S, R14E, Sec. 1 to TES, R14E, Sec. 29
Fish species present

Resident: Brown and rainbow trout
Migratory transient: MNone

Riparian wildlife present:

Resident: Beaver, muskrat, mink
Migratory transient: Nene significant

Life history pericdicity chart: attached

Methods used for flow determination: Montana Fish and Game and U. 5.
Forest Service gaging data; water surface profile program; low flow
photography; fish population and Tife history data obtained by electro-
fishing.

Why fiow is necessary: A minimum flow of 25cfs was determined as necessary
for inundation of backwater pools for rearing of young-of-year fish. This
flow is also suitable for adult fish habitat. Flow from May through
October are approximate average monthly minimum flows. They were chosen

to insure a semblance of natural flows for channel flushing and maintenance.
Flows requested are alsc suitable for riparian wildlife.

Flow request:

F M A M J J A S G N D Total

25 25 25 25 200 100 40 25 25 25 25
1288 1537 1488 1537 11901 6149 2460 1488 1537 1488 1837 34,047

o]
oo

e
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Mid-Willow Cresk

Forest Service boundary to Spring Creek
T78, R20E, Sec. 31D to T65, RZ0E, Sec. Z3A

Game fish species presenti:
Cutthroat trout {(Salmo clarki)
Rainbow trout {Salmo gairdneri}
Brown trout (3almo trutta)l
Brook trout (Salvelinus fontinalis)
Mountain whitefish {(Presopium williamsonij

Riparian wildlife species present:
Beaver {Castor canadensis}
Muskrat {(Ondatra zibethicus)
Mink {Mustelz vison)

Racoon {Procvon lotor)

Methods:
Frofessional judgment
Fisheries data ecollection and creel census
Water dischargse measurements

Flow reqguest:

Jan Feb Mar A4pr May June July Aug Sept OJct Nov Dec

1-20 21-31
cfs g 186 10 1c 10 25 25 15 15 i 10 10 16
AF 613 5535 615 595 397 545 1,488 922 922 893 6153 595 615

Tetal AF - 9,372

This request asks for a minimum of 10 cfs, hopefully te be accumulated in Willow
Creek at its confluence with $pring Creek. This value is considerably below discharge
that normelly exists at this spot (based on almeost daily observations for 4 yeavrs). Lecal
fishermen dominate fishing intensity. Most of the pressure cccurs during June, July and

Reproduction of spring and fall spawning fish is still possible and contri-

carly August.
This area is not as productive as lower Willow Creek,

butes some downsiream recruitment.
but is enjoved by numercus recreationists.
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Lower Willow Cresk

Confluence with Spring Ureek to Coomney Reservolr
T65, RZ0E, Sec, 28A to T35S, R20E, Sec. IB

Game fish species presenti:
Rainbow trout {Salmc gairdneri)
Brown troub (Salmo Lyutta)
Brook trout (Salvelinus fontinalis)
Mountain whitefish (Prosopium williamscuni}

Riparian wildlife species preseni:
Beaver {({astor canadensis)
Muskrat {Ondatra zibethicus)
Mink {(Mustela vison) '
Racoon (Procven lotor)

Methods:
Water surface profile
Water discharge measurementis and photographs
Professional judgment
Fisheries data collection

Flow requesti:

Jan  Feb Mar  Apr May June July Aug Sept Oet  Hov  Dee

1-20 21-31
cfs 25 25 25 25 25 50 50 30 30 30 k14 25 25
AF 1,537 1,388 1,537 1,488 992 1,091 2,975 3,074 1,845 1,785 1,845 1,488 1,537

Total AF - 22,562

Water surface profile data suggest that lower Willow Creek would lack adeguate
physical characteristics below e minimum flow of 23 cfs. Discharge measurements indicate
that considerably more tham 25 cfs exist at mest times of the year. Considerable irriga-
tion exists, but is usually well supplemented by subflows from diverted water from Rock
Creek on gravelly soils of the East Beuch., Brown and brock trout and mountain whitefish
populations are self-sustaining., Silt deposition restricts sprinmg spawning fish, but
some downstream dispersement is known te cccur, Fishermen indicate a preference of
approximately 40 cfs, at this discharge, good pools adjacent to brush covered banks pro-
vide fishing. Water surface profile shows physical losses are greatest below 25 cfs.
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Name: Yellowstone River

Stream reach: Boulder River to Stillwater River
Llocation: TIN, RI4E, Sec. 12 to 725, RZ0E, Sec. 2%
Fish species present:

Resident: LL, Rb, Wf, LNSu, WSu, JSu, stonecat, short-head
redhorse, burbot, longnose dace, mottled sculpin.

Migratory transient: HNone known.
Riparian wildlife present:

Resident: Similar to upriver reaches as stated by Constan (1975):
Beaver, muskrat, marten, river otter, raccoon, white-tailed deer
pheasants

Migratory transient: Similar to upriver reaches as stated by

Mook (1975): MWaterfowl, pintail, shoveler, canvasback, redhead,
mallard, gadwall, baldpate, lesser scaup, whistling swan, commen
merganser, red-breasted merganser, common goldeneye, Barrows goiden-
eve, bufflehead, ruddy duck, blue-wing teal, green-wing teal,
cinnamon teal, coot, ringneck duck and Canada goose. Nongame -

bald eagle, great Dlue heron.

Life history periodicity chart: (See Armstrong Spring Creek)
Methods used for flow determination:

Requests are based on discharge frequency data at USGS gaging
stations, the dominant discharge concept, existing water rights held
by the Department of Fish and Game and current biological data.

Biological-streamflow data obtained in the Yellowstone River below
the Big Horn River was used as the basis for the flow requests.
Flows selected in that reach were based on physical and biological
needs of the fish and wildlife species present. Flows from approxi-
mately August through Bpril, although based on field data, approach
those historical flows which were egualed or exceeded 50% of the time
{1842-1971) according to USGS records.

Flows during May, June and July were found to approach the 70%
xceedance level. Thus to be consistent with those recommendations
and because this reach is part of the whole Yellowstone system, the
50% and 70% exceedance flows minus this department’s "existing rights.”
{see below), periods when 50% and 70% exceedance flows we used are as

follows:

Jan. 1 - May 10 5{% exceedance
May 11 - Aug. 1iC 70% exceedance
Aug. 11 - Dec. 31 50% exceedance
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The USGS gage "Yellowstone River near Livingston" was used as the
base for flow regquests., Inflow from major tributaries was added to
the flow at éivéngstans The 50% exceedance flows from tributaries
were aided to the 50% exceedance flows at Livingston, as were the
corresponding 70% exceedance fiows. Tributaries included in this
reach are the Shields and Boulder Rivers. This department's "existing
rights" {see below) were subtracted from the 50% and 70% exceedance
flows obtained to arrive at the requested flows.

Existing Rights of Department of Fish and Game™ L/

From Boulder River to Stillwater River: April 16-0ctober 31 2200 cfs
November 1-April 16 1300 cfs

The estimated dominant discharge was requested for a 24-hour period.
The dominant discharge for this reach was estimated from the known
dominant discharge at Livingston {18,200 cfs} and for the "Bouider
River at Big Timber" gage {5,378 c¢fs). [Dominant discharges at gaged
sites were furnished by Koch (1976, perscnal communicaticon).

8, Why fiow s necessary:

These flows are necessary to help maintain and preserve fish and
wildlife populations at current levels, to allow continued, nigh-
qualtity recreational use of the stream, and to maintain a flow regime
which adeguately performs channel maintenance processes.

8. Flow reguest:

CFS AC. FT. CES AC. FT.
January a 0 July 1-10 6,800 134,876
February 4] g July 11-20 4,500 89,7256
March 200 12,298 July 21-31 2,360 61,091
Aprii 1-15 400 11,501 Aug. 1-10 1,600 31,736
Aprilt 16-30 J G Aug. 11-31 1,100 45,818
May 1-10 500 9,917 September 300 17.851
May 11-20 2,600 51,570 October 0 8]
May 21-31 5,900 128,727 November 600 35,702
June 1-10 16,200 202,314 December 300 18,446

June 11-20 11,600 230,083
June 21-30 9,100 180,495
Total: 1,262,081

Flow to egual or exceed 23,578 cfs for cne continuous Z4-hour period
between May 11 and August 10 {= 46,766 Ac. Ft.).

Total Ac. Ft. = 1,308,847 (includes 23,587 cfs for one day).

1/Section 89-801, R.C.M. 1947, Chapter 345; Laws of 1969; Constitution
of the state of Montana: Montana Water Use Act.
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. MName: VYellowstone River

2. Stream reach: Stillwater River to the north-scuth Carbon~-Stitiwater
county Tines

3. location: T2S, RZOE, Sec. 25 to T3S, R21E, Sec. 10
4, Fish species present:

Resident: LbL, Rb, Wf, LNSu, WSu, JSu, stonecat, shorthead rednorse,
burbot, longnose dace, moitled sculpin

Migratory transient: None Known

Riparian wildlife species present:

€31

Resident: Similar to upriver reaches as stated by Constan {1975}
Beaver, muskrat, marten, river otter, raccoon, white-

tailed deer, pheasants

Migratory transient: Similar to upriver reaches as stated by Hook
(1975): Waterfowl - pintail, shoveler, canvasback,
redhead, maliard, gadwall, baldpate. iesser scaup, whistling
swan, commcn merganser, red-breasted merganser, COMMOR
goldeneye, Barrows goldeneye, buffiehead, ruddy duck, blue-
winged teal, green-winged teal, cinnamon teal, coot, ring-
necked duck and Canada goose. Nongame - baid eagle,
great blue heron.

6. Life history pericdicity chart - See Armstrong Spring Creek

7. Methods used for flow determination:
Mathods are the same as Yellowstone River from Boulder River to
Stillwater River, except Stillwater River inflow at 50 and 70 percent
exceedance levels is added and existing rights (see below) are higher.

Existing Rights of Dept. of Fish and Gamel/

From mouth of Stillwater Aoril 16-0ct. 31 2600 cfs
River to Nerth-South Mov., 1 -April 15 15G0 ¢fs
Carbon-Stiliwater County

1ines.

The estimated dominant discharge is requested for a T-day pericd and
includes the known dominant discharge at USGS gage "Stillwater River
near Absarokee" (5908 cfs), as furnished hy Koch {1976 pers. comm. ).

8. Why flow is necessary:

These flows are necessary to help maintain and preserve fish and wild-
1ife populations at current levels, to allow continued high-quality
recreational use of the stream, and to maintain 2 flow regime which
adequately performs channel maintenance precesses.

77 Section £9-801 R.C.M. 1947, Chapt. 345, Laws of 1969; Constitution of
the state of Montana, Montana Water Use Act,
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4. Flow request:

Pevriod CFS Acre-Feet Perind CFS Acre-Feet
January 100 6,149 July 1-1C g,000 178,512
Fehruary 00 5,554 11-20 5,900 117.025
March 300 18,448 21-31 3,600 78,545
April 1-15 500 14,876 Aug. 1-10 2.100 41,8653
16-30 ] { 11-31 1.400 58,314
May 1-10 600 11,501 Sept. 500 25,757
11-20 3100 61,488 Oct. 100 6,148
21-31 7000 152,727 Nov. 200 47,603
June 1-10 12,100 240,000 dec. 4040 24,595
11-20 14,000 277,686 Total 1,550,082
21-30 11,300 224 132

Fiow to equal or exceed 29,486 cfs for one continuous 24-hour period
between May 11 and August 10 (=58,485 Ac. Ft.).

Totzal Ac. Ft. = 1,808,567



1. HName: Yellowsione River

2. Stream reach: North-scuth Carbon-5tillwater county lines to Clarks
Fork of Yeliowstone River.

3, Location: T3S, RZIE. Sec. 10 to T25, R24E, Sec. 13
4. Fish species present:

Resident: LL, Rb, W, LNSu, WSu, River carpsucker, shorthezd redhorse,
flathead chub, black bullthead, channe? catfish, sauger, burbot, stonecat,
goldeye (Marcuson 1973).

Migratory transient: None known
5. Riparian wildlife species present:

Resident: Similar to upriver reaches as stated by Constan {1975):
beaver. muskrat, marten, river otler, raccoon, white-tailed
deeyr, pheasants

Migratory transient: Similar to upriver reaches as stated by Hook
{1975} : waterfow! - pintail, shoveler, canvasback, redhead.
maliard, gadwall, baldpate, lesser scaup., whistling swan,
common merganser, red-breasted merganser, common goldeneye,
Barrows goldeneye, bufflehead, ruddy duck, blue-winged teal,
green-winged teal, cinnamon teal, coot, ringneck duck and
Canada goose. Nongame - bald eagle, great biue heron.

6. Life history periodicity chart: See Armstrong Spring Creek
7. Methods used for flow determination:

Methods are same as previous two Yellowstone River reaches, except that
the Bepartment of Fish and Game has no existing rights in this reach.
Consequently requested flows are greater than in the previous two
reaches, and are equal to the 50 and 70 percent exceedance flow levels.
Dominant discharge is same as previcus reach.

8. Why flow is necessary:

These flows are necessary to help maintain and preserve fish and wild-
1ife populations at current levels, to allow continued high-guality
recreational use of the stream and to maintain a flow regime which
adequately performs channel! maintenance processes.

et
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4. Flow reguest:

reriod CFS Acre-Feet Period LFS Acre-Feet
January 1600 g8, 380
February Tetd 88,859 Juty 1-10 11,6800 230,083
March 1800 110,678 11-2G 8,500 168,545
April 1-15 2000 55,504 21-31 6,200 135,273
T16-30 2600 77,355 Aug. 1-10 4,760 G3,223
May 1-10 3200 63,471 11-31 4,000 166,611
11-20 5700 113,058 Sept. 3,000 178,517
21-37 16,0006 218,182 Oct, 2,700 166,016
June 1-140 14,700 291,570 Nav, 2,300 136,859
11-20 16,600 328,256 Dec. 1,806 116,826
21-30 13,900 275,702
Total AF 3,118,013

Flow to equal or exceed 29,486 cfs for one continuous 24-hour period

hetween May 11-August 10 (= 58,485 Ac. Ft.)

Total Ac. Ft. = 3,176,458
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Name: Yellowstone River

winad
“

2. Stream reach: Clarks Fork to Bighorn River
3. Location: T25, RZ4E, Sec. 13 to ThH, R34E, Sec. 28
4. Fish species present:

Resident: LL. Bh. WF, Channel catfish, stonecat, sauger. walleye,
Ting, white crappie, LnSu, WSu, river carpsucker,
shorthead redhorse, smallmouth buffalo, GE. flathead chub.
carp {Marcuson 1973}

Migratory transient - None known

Sy

Riparian wildlife species present:

Resident: Beaver, muskrat, marten, mink, raccoon, pheasants, white-
taited deer, ducks, raptors

Migratory transient: Bald eagies, Canada geese, ducks. great blue
herons, whistling swan, sandhill crane

6. Life history pericdicity chart: Attached
7. Methods used for flow determination:

Flow requests were derived the same as previous reaches of the Yeliow-
stone, except that flows were obtained from the USGS gage “YeTlowstone
River near Billings" which is located downstream from the Clarks Fork

of the Yellowstone. Flows equaled or exceeded 50 percent and 70 percent
of the time between 1932 and 1971 were used. The dominant discharge

at Billings (34,500 cfs) as furnished by Koch (1976 pers. COmm. ] was
requested for this reach.

8. Why Tlow is necessary:
These flows are necessary to help maintain and preserve fish and wild-
1ife populations at current levels, to allow continued high-quality

recreational use of the stream, and tc maintain a flow regime which
adequately enables channel maintenance processes to occur,

5. Flow request:

Period CFS Acre-Feet Period CFS Acre-Faet
dJanuary 2500 153,718 July 1-20 11,100 440,330
February 2500 138,843 21-31 £,300C 137.454
March 2500 178,314 Aug. 4,800 255,140
April 3600 214,215 Sept. 2,700 220,165
fay 1-20 £100 241,983 Oct. 3,600 227,355
21-31 12,500 272,727 Nov. 3,500 208,264
June 1-7 17,900 248,529 bec. 2,800 172,185
8-30 15,700 898,710 Total AF 4,041,913

Flow to equal or exceed 34,500 cfs for one continuous 24-hour period

hetween May 1 and July 31 (=68,430 Ac. Ft.)
Total Ac. Ft. = 4,110,343 183
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LOWER YELLOWSTONE BASIN

Big Horn River to North Dakota state 1ine



1. HName: Bighorn River

2. Stream reach: Section A - Afterbay dam to the mouth of the Littie
Bighorn River

3. location: T6S, R31E, S16 o 715, R34k, Si8

4. Fish species present: See Attachment A

5. Wildlife species present: See Attachment A

6. Life history periodicity chart: See Attachment Ap

7. Methods used for flow determination: See metheds for "Bighorn River
flows at mouth® under section on "Yellowstone River from Bighorn River

to Novrth Dakota state Tine,”
8. WYWhy flow is necessary:

Flows are necessary to maintain the existing growth of aquatic plants
which are necessary as food for the aquatic invertebrate and insect
populations and to maintain an important trout fishery as expressed by
Stevenson {1975). Stevenson estimated the number of Tisherman days
per mile of stream to be 3,720 (Section B) and 630 (Section C) in 1973.
Stevenscn ‘s estimated total yield in trout for 1973 was 37,321,
for an average catch of 2.00 fish per day. Swedberg {1975} from 16 days
of creel census within the period of June through September expressed
a catch rate {for game fish} of .4 fish per hour.

Flows in June and July need to be sufficient to transport the yearly
accumulation of sediment and control excessive aguatic weed growth.
High flows at this time of year also sweep the gravel bars free of
some vegetation, which aids the Canada geese in their nesting activities
the follewing spring.

9. Flow request:}f

Period CFS Acre-Feet Period CFs Acre-Feet
Jdanuary 3300 202,950 July 1-20 3800 150,708
February 3200 179,263 July 21-31 3200 63,456
March 4000 264,700 Aug. 28030 172,200
Aprit 3600 214,200 Sept. 2600 154,700
May 1-20 3800 156,708 Jct. 270G 166,050
May 21-31 3800 75,354 Nov. 3160 184,450
June 1-7 5200 72,181 bec. 3200 196,800
June 8-30 5200 237,167

Total AF 2,484,187

1/ Flows reflect operation of Yellowtail Dam
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7. Name: Bighorn River

2 Stream reach: Section B - From the mouth of the Little Bighomn River

to the mouth of the Bighorn River
3. Location: TiS, R24E. S18 to THN, R34E, 526
4, Fish species preseni: See Alttachment BE
5. Wildlife species present: See Attachment BE

£. Life history periodicity chart: See Attachment By

7. Methods used for flow determination: See methods for "Bighorn River
flows at mouth” under section on Yellowstone River from Bighorn River

to North Dakota state line.

8. Why flows are necessary:

Flows are necessary to maintain existing populations of channel catfish,
sauger, and burbot and for potential paddiefish spawning.
needed to pass migratory species over the Manning and Kemph diversion
dams during spring and fall months. March, April and early May flows
are necessary for protection of goose nests from fiooding and predation.

9. Flow reqaest:lf

Fiows are aiso

Period CFS Acre-Feet Period CFS Acre-Faet
January 2300 207,950 July 1-20 3800 150,708
February 3200 179,263 July 21-31 3200 £3,456
March 4000 264,000 August 2800 172,200
April 3600 214,200 September 2600 154,700
May 1-20 3800 150,708 October 2700 166,050
May 21-31 3800 75,354 November 3100 184,450
June 1-7 5200 72,181 December 3200 166,800
June 8-30 5200 237,167

Total AF 2,484 187

7/ Flows reflect operation of Yellowtail Dam.
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LOWER YELLOWSTONE RIVER TRIBUTARIES

Ls all streams are developed from surface runoflf, the
vellowstone is a product of its tribufaries. Bach tributary
brings with it its own Iidentity. Through an adoption of

thege characters, the Yellowstone River then forms its own
identity. So to protect the integrity of the Yellowstone

means to protect the integrity of 1ts tributaries. From
the RBighorn Eiver to its confluence with the Missourl, three
tributaries, Rosebud Creek, Tongue River and Powder River,
are the major contributors to the lower Yellowstone ldentity.
To protect these streams and thelr tributaries ig to protect
the honor of the lower Yellowstone.

Biological phases have been recognlized In the life history
of fishes: migration, spawning, incubation and rearing
(Stalnaker and Arnette 1976). It is generally agreed that depth
and velocity are the most important as potential limiting factors
during these 1ife history stages. Depth 1s significant in
malinteining suitable passage reguirements and in supplying
the neceseary wetted areas for spawning and food production.
Velocity is Impertant in maintaining desirable insect species
composition, influencing stream carrying capacity and deter-
mining spawning site preferences.

Tn prairie stream ecosystems, Bovee (1975) suggested
that 1f passage requirements were met, spawning reguirements
would also be met. Since incubation periocds of warm water
fishes are short, incubation is not considered a bilcliogical
phase for flow criterla. Rearing, as a life stage, generally
encompasses those times of the year when [ish are not engaged
in the other activities. Rearing flows are those which will
maintain the habiltat necessary for the sustenance of the fish
species present.

y was begun on the Tongue River in 1974 to determine
tributicn, composition, diversity and relative

f resident and migrant fish populations. Special

to evaluate 1nstream flow needs of the fishes
stream. The study was funded by the 0ld West
mmission.
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:iding with late Irrigation withdrawals often
by warm water temperatures. Temperature and
requirements must be metl during this time.
in flow during these months may elevats water

above tolerable 1imits and result 1n degraded
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December, January and February {(winter) are also critical
low flow periods. ewatering results 1n accelerated freeze-
up of riffles and depleted oxygen levels., It is during thls
time period that population levels are reduced Lo make room
for recruitment. ¥Fail and winter are considered rearing
phages in the 1ife cycle periodicity.

Spring {(March through May, corresponds with the migration
and spawning seasons of most warm water species. If adeguate
flows are malintained to insure passage, it 1s assumed that
adequate water would be available for spawning and rearing.

The peak run-off period of May fthrough July is alsc
important for passage, spawning and rearing. Additionally
spring peaks scour the channel, cleansing the interstices

or food production and successful reproduction. High spring
flows are necessary to maintain the Integrity of a stream;
i,e. channel form, sediment transport, and island Identity.

Habitat reguirements of all fish, wildlife and other
aguatic organisme have, through the long evclutilonary
processgses, come to be deoﬂqﬁent upon the natural fiow regimen
of a river system. Fisgh production in rivers depends upon
the malintenance of spawniwg and rearing areas, sufficlent
shelter, adequate food supply and water guality. The stream
dilscharge, as influenced by channel conifiguration, must meet
the hydrologic reguirements necessary fto provide these factors.

Tongue River

Montana ~ Wyoming state line to Tongue Rlver Reservelr (flgure
g

Importamt sport fish present in this reach of the Tongue

River include: sauger, walleyg Smaiim uth bnssj rock bass

and cnannel CatfiShs Sport i ng is provided by sauger,

5 mouth bass and channel cs zh. The rock bass populatiocon
Z ue since the Tongue Riv supports the only populatlon

o speciles in Montana (ta )
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Sampling in this area suggests that sauger and walleye
migrate out of the Tongue River Reservoir during the spring
to spawn. It is also possible That some channel catfish
movements may exist, bub these have not been documented.
ity chart for this reach of

1,

The 1ife nhistory pe

riodilc
stream is presented in table &

oF e
[

5

Flows derived by the U. S. Fish and Wildlife Service
for the Northern (Great Plains Resource Frogram (NGPRP) were
used as the basis for flow recommendations in this section.
However, flows during the runcff period were Judged to be
too low. May and June flows are those [lows eguaiad or
exceeded 70 percent of the time. Gage records for the Tong

ue

River at state line near Decker Tor the period 1966-1974 were

used to determine the exceedence levels. Recommended Ilows
into the Tongue River Reservoelr were compared with out flow
recommendations. Outflow approximated inflow wlth the
exception of late summer and fall, or the irrigation season
Since management of the Tongue River Reservolr is directed
toward irrigation, outflows would naturally be greater Than

=

inflow during this season. Instream flow estimates are shown

in table 3 .

Justification

ccessary to provide rearing
habitat for resldent spor ish and unigue fish populations
Spring migration of sauger and walleye out of The Tongue
River Reservoir are important to the fishery of the reservo
and flow recommendations should reflect their passage and
spawning needs.

Thege flow levels are n
£

Tongue River Dam -~ Four Mile Creek

Fiah Present

-

brown btrout exist

A remnant, reproducing population of
5 the only "wild”

in this reach of the Tongue River.
trout fishery in the area and definit
e

walleye and black and white crappie. Norther
are "gpill-overs" from the reservelr populati
crappie are reproducing populations. Lher n
populations are also found in this reach (tab
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Lif'e history aspects of important species are shown In
4 for this reach. WEP profiles were taken on & reach
er approximpte v one mile downstream from
er dam and provide the baslis for Tlow deter-
minations. Preferred spawning depths for brown trout range
from 0.5 to 0.8 feet (Stalnaker and Arnette 1976). Utilizing
thogse cross-sections which represent brown trout spawning
habitat (riffles), predicted flow values ranged from 125 -
375 ¢fs. Utilizing 75 percent of optimum (250 ¢fs) as the
sustaining discharge for prairie streams, as defined by Boves
1974), recommended spawning flows for brown Trout for
October and November are 180 ofs Predicted mean veloclitles
for the recommended flows ranged between 1.30 and 1.70 feest
per second, well within fecummended veloclties,. Thompson
(1672) recommended Incubation eriteris eguivslent to about
two-thirds of the flow reguired for spawning. Incubation
flow recommendations for the months of November - February
are 175 cfs {table 3.

table
of the Tongue R
the Tongue Riv

Black and white crappie are spring spawners, bullding
nests in protected areas when water temperstures rise to 56 F
(Pflieger 1975a). Temperabtures reached %6 by mid-May.
Preferred spawning depths for black znd white crapple were
reported as 2.0 - 8.2 feet and 0.7 - 19.06 feet, respectively
{Bovee 1974). Since spawning velocities are listed as Mstill™,
WSF predicted flow values for pool areas were used to determine
necessary spawning flows for crapple. A mean discharge of
925 cfs would provide a depth of 4 feet over substrate and
provide adeguate spawning habitat for both specles of crappie.
Thus the reccommended flow level for May and June is 700 efs.
The incubation period is reported as about 3 days (Pflieger
1975a}. Therefore if spawning flows are maintalned, flows should
be adequate for incubation.

+

Rearing flows for sll Speciﬂs wers determlned by the
wetted perimeter method as described by White and Cochnauer

1975, Wetted perimeter was determined for several transects
based on WSP predicted flow values. Starting at rero discharge,

Net ed perimeter increases rapidly for small increases in
igcharge up To the noint where the rilver nears 1ts maxlmum
wid?na Bevond this Inflectlon point, wetited perimeter
incrmases slowly, while discharge Increases rapidly. The
optimum guantitiy of water for resring is selected near this

}MK
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V. Optimum rearing flows for this
was 200 cfs, so the recommended
imum) was 150 cofs.

inflection point (figur
reach of the Tongue =

£

i
flow value (75% of opt

Bovee (1975) suggests using the stonecat as a rearing Tiow
indicator species. The stonecat was selected for its preference
of fast, shallow water areas. Jtonecatb samples collected by
Bovee in the Tongue River showed a marked depth preference
ranging between 1.0 and 2.0 feet. Using the WoP predicted
flows for riffle areas, a rearing flow of 90 cfs was obtained

for stonecats.

Justification

R
River Dam represents the only stream trout Ifishery in the
area. While catchable ?alnbow trout are stocked annually by
the Department of Fish and Game, brown trout are reproducing
in the stream. Fish population sampling revealed that while
the brown trout population is not 1&?963 it 1z a fishable
population. Each year, a Tew "trophy" sized bﬂowns are taken.
Therefore, it is important to recognize and protect this remnant
trout population.

The Tongue River immediately downstream from the Tongue

The Tongue Rlver Reservolr creel census coenducted in 1975
and 1976 also interviewed anglers fishing the river downstrean
from the dam. In 1975, 70.2 percent of the recorded catch
velow the dam was crappie. Walleye made up 15.3 percent of
the cateh and northern pike added about 2.0 percent. This
reach of the Tongue River is important from a sport fishing
standpoint and the populations of sport fish present should

be proftected

Reach

our-Mile Creekx - S-H Diversion

F‘;Lj

Fish Present

9mallmouth bass are the most important sport fish Tound
in this reach of the stream. Smallmouth were planted in the
Tongue River during the late 1960%s and earliy 1970's and are
feDroducing in the river system. This is the only stream
supported smallmouth bass population in Montana and is becoming
increasingly popular with anglers. Rock bass are also found
in large numbers throughout this reach. Other important sport
fish are northern pike, sauger and walleye. ALl are considered
resident, self-sustaining fish populations. A 1ist of specles

-

found in this reach i1z shown in table 1 .

sk
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Methods

Smallmouth bass spawn in the gpring as water temperatures
near 60 F {(Pflieger 1975b). Temperatures recorded near
Ashland warmed to 60 F by mid-May and spawning of smallmouth
extends through mid-July (table 5 ). Smallmouth spawning
depth preferences have been reported to range from 1 to 2
feet (Coble 19758), 2.9 to 5.9 feet (Bovee 1975) and 2 to
20 feet {(Scott and Crossman 1973). Smallmouth bass were
selected as a key species for stream resource malntenance
flows in the Snake River {(White and Cochauer 1975). However,
they felt that a stable flow during the spawning and incubation
pericd of smallmouth bass was more important for spawnin
success than a speecific flow recommendation. Thus, the flow
recommended to meet spawning needs of smallmouth bass 1s 700
cfs (same as reach immediately upstream). Rock bass are
likewise spring spawners and illustrate needs similar to
smallmouth bass, therefore 700 ¢fs 1s recommended as spawning
flow for rock bass. Instream flow needs are shown in table 3 .

Sauger spawn earlier in the spring than smalimouth,
commencing when the water temperatures approach 50 F. Tongue
River wabter reached this femperature around the first of April
and sauger spawning extended through May. Depth criteria for
spawning sauger 1s reported as between 3.94 and 4.92 feet,
while velocity ranged from O — 1.64 feet per sec. (Bovee 1974).
Utilizing the WSP predicted [low values for sauger sSpawning
habitat, an optimum flow of 520 cfs was obtained for a
recommended flow of 360 efs.

1
i

Rearing flows for all species were determined by the
wetted perimeter method. Wetted perimeter was cobtained for
several transects in the Birney ares based on WSP predicted
flow values. Optimum rearing flows were found to be 200 cfs
and 75 percent of optimum (150 cfs) was recommended as
rearing flows for this reach. Preferred stonecat habitat as
‘dentified by Bovee (1974), based on WSP predicted flow
values resulted in a rearing flow recommendations of 125 cfs.

Justification

Fish population sampling on the Tongue River n
and Ashland indicates an excellent population of sm
bass. Smallimouth basgss made up over 11 percent of th
sample in 1974 (Elser 1676a). Anglers take many smallmouth,
with fish ranging te 3 pounds reported. Reproducilive success
in the Birney area apparently depends on flow ¢ ol
The total number of age O smallimouth bass collected at Blrney
ranged from 28 in the fall of 1974 to 4 in the fall of 1975.
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high discharges during the spring and summer of
rently resulted in a lower reproductive success.

. (1965) suggested that water levels might be more

nt than fempe%& ure in initisting spawning of smalle
mouth in tributaries of the Des Moines River, Iowa. 1In

Courtois Creek, Missouri, smallmouth nesting always began during
s pericd of "Jablg or Graduﬂl$g decllnlng water levels and

was delayed or interrupted some years by floods (Pflieger 1975L)
This further supports the aTéume 't for stablized flows for
smallmouth bass spawning.

U
pEa
ds
a

v

Sauger and northern pike are popular with fishermen
the Birney-Ashland area and provide excellent fishing in
spring. The Tongue River supports the only rock bass pop l tion
in Montana, which should be protected.

(D

i
+
i
u

Beazch
-0 Diversion -~ T&Y Diversion

Figh Present

g

b

m o
oo
i
Q. pe

Sauger, smallmouth bass and channel catfl
sport fish found in this reach. Rock bass =
this area and while they do not provide a i
because they are uniqgue to the mongbe River.
species of fish have been collected In this area

M ow
O b B3 by ot

1

ﬁgthods

The 1if
table 6 . 8
reported their preferred spawning depth as 2.9L and 4.92 feet,
while Scott and Crossman (1973) presented preferred depths
of 2.0 to 20.0 feet. tilizing predicted flow valueg from
WSP cross-sectiong over sauger spawning habitat, an optfmim
flow of 533 cfs was obtained, thus a spawning flow of L00 efs
was recommended for this reach (table 3 ). This Abcharge
results in adeguate depths for sauger spawning over 2/3 of the

available stream bed.

e history periodicity for this reach is shown in
auger spawn during April and May, and Bovee (1974)

11
|54
g

Smallmouth bass spawning flows egual these recommended for
the upstream sections to provide for a stable [flow condition
as recommended by White and Cochnauer {1975).

Channel catfish spawn at temperatures between 75-85 F.
Water temperatures in this reach of the Tongue River generally
warm to thisg level by the first of July, with spawning and
incubation extending through August. Therefore regulrements
for this species are established for that time period. Spawning

[l
o
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depth preferences are not available for channel catfiish,

but Bovee {1974} suggested depth preferences ranging from

1.0 to B.0 feet. Other workers agree that spawning takes place
in holes, undercut banks, and log Jjams and that semi-darkness
and seclusion are major factors in nest selecticon. Using WSP
predicted flow values for pool areas, an cpbimum [low value

206 cfs was determined, r Sultlnv in a recommended sustalning
flow &f 155 cfs.

Rﬁariﬂg filows for all specles were determined by the
wetted perimeter method. Wetted perimeter was obtalned for
several transects in this reach of the Tongue River basged on
WSP predicted flows. Optimum rearing flows were found to be
256 ofs and a discharge of 190 cfs (75% of optimum} Was rectli-

ended as the rearing flow. Using stonecat habitat to determine

regring flows as suggested by Bovee (1974, resulted in 2
recommended flow of 150 eofs.

gustification

Sport fishing in thisg reach, particulariy immediately
downstream from the S-H Diversion 1s becoming increasingly
Dcpula Sauger, channel catfish and smallmouth bass are
favorite targets of anglers from Miles City, Ashland, Forsyth,
urrounding area. Fish population sampling shows falr

and the 8
concentrations of smallmouth pass and sauger and an excellent
catfish population. Balted traps fisghed for channel catfish

resulted in a cateh of almost 5 cats per trap (99 flish in 20

trap Sets)e Catfish averaged 17.8 inches mnd 2.35 pounds
(Elser and MeFarland 1976). Recommended flow levels are Imporbtant
e

in conside?ing the sport fish potential of this reach of the
Tongue Hiver.

Reach

-

&Y Diversion Lo Yellowsitone Hiver

Fish Present

Resident sport fish pcopulations 1nclude sauger, channel
catfish (table 1 ). MWigrant sport fish moving out of the
Yellowstone include: paddlefish, shovelnose sturgeon, sauger,
walleye and burbot. Blue suckers, while not cons
Tish are found migrating intoc the Tongue River du
spawnlng season.

Methods

Indicator spcc ies selected by Bovee (1374) for passage and
spawning flows were paddiefish {large rivers) and sauger (smaller
streams ). Huﬂezei for the Tongue River shovelnocse sturgeon

]
o
i



were substituted for paddlefish because of greater abundance

and channel catfish were added since they migrate and spawn
later in the geas )

of the Yellowstone into the

S8 ?g r are found moving out
e of sauger was nobted until the
it

Tongue during March. Presence

end of J@neﬁ henece the periodicity for Saugﬂf spawning was
March - June. According to Bovee (1974), the spawning depth
criteria for sauger spawning 1is 339& ~ b.92 feet. Since 1t

is assumed 1f passage criteria is met then spawning criteria
is also met, the reverse 1s also judged to be true. Therefore
one flow ig recommended to meet the needs for passage and

spawning. Based on predicted flow conditions from the WSP
program, flows ranging from 700-1725 cfs would provide adeguate
passage and spawning depths. The minimum sustaining discharge
is defined as 75 percent of optimum (Bovee 1974). Recommended
pagssage and spawning flows for sauger for the months of March-—
June is 525 c¢fsg {(tablie 3 ).

The spawning migration of shovelnose sturgeon commences
around the first of May. Depth reguirements for shovelnose
sturgeon are reported as 1.0 = 2.9 feet (Boves 19743,

Sampling of shovelnose in the lower Tongue River revealed

that nearly B0 percent of the fish sampled were taken 1n depths
ranging from 1.96 to 3.28 feet. Based on WSP program predicte
flows, discharges of 800-2200 cfs are required to meet
shovelnose sturgeon criterla. The recommended flow level for
shovelnose sturgeon during May, June and half of July is 600
cfs.

d

Channel catfish spawn at temperatures ranging between
23.9 and 2%.5 C (75-85 F). Water temperatures in the Tongue
River generally reach these levels during June, July and
August. Therefore requirements for thils species are
egstablished for this time period. Spawning depths for catfish
are not available, but Bovee (1974) presented depth preferences
ranging from 1.0 to 5.0 feet. Using WSP predicted fliows for
pool areas, Flow ranges of 300 to 750 cfs were established.
Rased on 75 percent of opbtimum, the recommended flow for channel

3

catfish 1s 2725 c¢cfs.

Reawiﬁg flow recommendatlions are based on the wetted
perimeter. Wetted perimeter was plotted for several cros
gsections and based on predicted flow values (JDP,S the op
flow value was 250 cfs, with a recommended flow of 190 cfs
(75% of optimum). Stonecat rearing flows based on WSP
predicted flows were 180 cfs.
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to the integrity of the Yellowstone River. Passage and
spawning flows identifled for these species are lmportant
not only to the Tongue River, but to the Yellowstone Hiver
as well.

Discusslion

Many techniques and methodologles are available for the
recommendation of instream flow needs. While physical and
chemical parameters formthe basis for some methodologiles,
biological parameters, particularly the fishery, are utilized
in most technigues. Relating the environmental needs of the
organism to the physical characteristics is the most critical
and difficult problem in recommending instream values. Our
etermination of instream nesds on the Tongue River relies
on criteria developed for warm water specles related to

predicted flows from W3P data.

A major guestion concerning the use of the W3P method 1s
one of accuracy. The reliability of any methodelogy 1s only
s gpood as the confidence field biologists, engineers, water
programmers and lay people have In 1t. FEerairs to the Tongue
River Dam in 1975 provided an opportunity to compare predicted
values for depth and velocity with actually measured values
{Elser 1G976b).

A non-parametric, two-talled significance test {(Wilcoxon

was run between program predicted and measured water surface
elevations. No significant difference wag detected atl the 80
percent level (p».20). The greatest difference at any transect
was 0.11 feet with an average deviation of 0. 004 feet and an
average absolute deviaticon of 0.084 feet. Therefore predicted
deviations are considered to be very reliasble. The use of the
WSP as a methodology for determining instream flow needs for
a prairie stream appears to be valid. Comparisons of measured

ater surface elevations with predicted values adds credibility
to the method. While hydraulic characteristics predicted DY

Liifs

he WSF are mean values, they are adequate for use with current

Fal

k wwledge of fish requirements.

»«T(

HANGING WOMAN CREEK

Figh sampling in the lower reaches of Hanging Woman
treek produced a total of 18 speciles of fish (Schoenthal 1975,
Tlgser and MeFarland 1975). The majority of the fish collected



were cyprinids {(minnows), however, the presence of small
channel catfish suggests the stream may be important for this
species. Figh species found in Hanging Woman Creek are shown
in table 8.

Migrant fish include northern plke moving intc the stream
from the Tongue River. Channel catfish may also move into
the stream to spawn. Other non sport specles also move intc
the stream toe sSpawn .,
Methods

Northern pike
reach 40 F, moving

spa rn the spring, as waber temperature:
int 10w
are broadcast over subm
rib
a

1 8
arshes and other shallow water. Dggs
rgeﬁ vegetation. Spawning migrations
ries of lakes and streams is well

bility of suitable wetlands beordering
s the degree of successful spawning

by northerns intoc ©
documented and The av
these streams defermin
{table 0§ ).

A temporary trap was installed near the mouth of Hanging

Woman Creek on April 17, 1975 to monitor fish use of the stream.

The leads of the trap were constructed from l-inch mesh chicken
wire; a frame trap net served as the body of the trap. The Trap
wags fished a tobtal of 10 days and captured 134 fish. Mature
northern pike of beth sexes were captured in the trap indlcating
that this stream is important in maintaining the integrity of
the Tongue River system.

Discharges durlng the time the trap was Iin ranged from
11 to 20 c¢fs, and were influenced by local weather. Spring
runcff peaked during early March. Based on observed use of
Hanging Woman Creek by northern pike, and the associated flow
levels, an instream flow of 15 cfs ig recommended for Aprill and
May 1-15 (table 10 ). While flow records for Hanging Woman Creek
are sparse, the existing flow data suggests that historically
this flow level is not unreasonable for this time perilod.

<t
g
61]

Since channel catfish spawn in dark secluded
most important aspect of recommending a flow for U
vassage. 1f water 1s available to allow them to m
the stream, enough water would be present in thne
of the creek. Therefore, higtorical flows for fthe
interest of channel catfish were averaged. The mean
the periocd May 16 - July 15, for the perlod of record
and 197%) was 5.85 cfs. Therefore, a flow of 4.5 ¢fs
of optimum} 18 recommended.
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Table 8 . Fish species found in Hanglng Woman Creeck, Otter Creek
and Pumpkin Creeck, Montana

Specles Hanging Woman Creek Otter Creek Pumpkin Creesk

Flathead chub ¥ ¥ #

White sucker ® # #

Green sunfish * #

Lake chub # ¥ ®

Hybopsis sp. ¥ ¥ #

Longnose dace * # #

Black pullhead ¥ # #

Yellow bullhead * #

White crappile ¥ ® *

Golden shiner *

Fathead minnow % ®

River carpsucker ® ¥ #

Shorthead redhorse * * #

Longnose sucker *

Channel catfish ¥ *

Smallmouth bass # #

Sauger ¥ ¥

Pumpkinseed * %

Yellow p ®

Stonecat ¥ *

Goldeyve #
3

Mountain sucker

b
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area. Northerns weighing up fTo 10 pounds are caught at

the mouth of Hanging Woman Creek each year. Since both
speciles, as well as non-sport species, utilize Hanging

Woman Creek as z spawning and nursery stream, 1T 1s important
to maintain filows adequate to Insure continued production

in the stream. In order to maintaln the integrity of the
Tongue River itselfl, the integrity of tributaries must also

be pregserved.

OTTER CREER

Bear Creeslk (T73, RUSBE, 324) to Tongue River.

Fiah Pregsent

Fiah collections from this reacsh of Oftfer Creek produced
a total of 18 specieg of fisgh (Schoenthal 1875; Elser and
MeFarland 1975). The majority of these fish are minnows and
suckers (table 8 ). HNorthern pike and channel catfish are
known to inhabit the Tongue River near the mouth of Otter
”reek and we suspect that they migrate into Otter Creek in

he spring to spawn.
Methods

Since northern pike and channel catfish use of Otter
Creek during the spring spawning season are the critical periods
of fish use, a flow 1z recommended for April through July 15
(table ). This wilil aCFOEmodate northern pike spawning
(April 1 - May 15) and channel catfish (May 16 - July 15).

Flows during the pericd of northern plke spawning ranged
from 3.3 to 9.0 cofs with 2 mean of 6.3 cefs in 1974 and from
18.0 to B55.0 with a mean of 26.0 in 1975, Based on obsgerved
flows during the northern spawning run and northern plke
spawning neceds, a passage and spawning flow of 15.0 cfs is
recommended for April through May 15 (tablel0).

] midujuly As
., Spawning an
low for tThese

Channel catfish spawn from late May until
in Hanging Woman Creek, if passage is idnsured
incubation sheould alsc be successful. Mean T

-
i

ot
® M

months for the pericd of record (1972-1975)
sustaining flow of 5.0 efs (75% of optimum)
recommended for Otter Creek.

Since sport fish migrate into Otfer Creeck to spawn, the
importance of thils stream as 2 spawning and nursery ares
should be recognized and protected. Northern pilke and channel
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catfish provide a recreational fishery in the Tongue Hiver
in the vieginity of Ashland. In order To maintaln the
integrity of the mainstem Tongue River, the integrifty of its
tributeries must also be protected.

PUMPEIN CREEK
Heach

Deer Creek (TLUN, R50E, 331) to Tongue River

Figh Present

of 16 species of fish have been collected from
I' stream (Schoenthal 1975; Elser and McFarland
inids and suckers represented the bulk of the
e8 ). The presence of young of the year

ish, sauger and crapplie suggest that these
migrate intec Pumpkin Creek to spawn.

o
=

The important consideration in this reach of stream 1
for spring and summer flows which are adequate for passage
and spawning ”GGUXTEFEth for sauger, white crapple and
channel catfish (table 12). Sauger migrate up the Tonguse
River during Ma?ch - May. Theilr upsiream progress 1is
blocked by the T&Y Diversion structure which probably results
in their movement into Pumpkin Creek. PFlows during this
pericd should be adeguate to allow passage of the sauger.
passage Flows are mainftained, the water should be adequat
for successful spawnin

4

Flows during March - May are generally guite low, but
fluctuate drastically with local weather conditions. ilows
varied between £5 -~ 397 c¢fs in 1973, .35 to 155 in ’9?&
and 4.8 to 1880 in 197%. Means for these years were 4.9
14.6 and 100.1 eofs, respectively. Mean monthly flows fo
the months of March, April and May were 29.1, 25.5 and
63,9 cfs, “@S“G“ELVEIJ, Based on cobserved sauger use of

the T@ﬂg@e River and flow patterns in Pumpkin Creek, a
nagsage-spawning flow for sauger of 20 cfs 1s recommended
(table 10). This flow would pPCTide adequate depth over
r*ffles for passage and spawning and 1s below the mean

onthly flow patterns for this time periocd.

3
xw

Crappile spawning occurs during May and June, in deep
water (2.0 to 20.0 feet, Bovee 1974)., Discharges during
May and June are Suﬁeﬂhat higher, but stlll show wide

™o
ot
e
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fluctaatlﬂﬁgs Mean monthly flows for the period of record
(1973-1975) for May and June were 52.5 cfs. Assuming 70
sercent of this mean flow would be adeguate tO pr0v1ée
suitable depths for crappie spawning, a flow of 35 cfg is
recommended for May and June o protect spawning crappie.

3

®lows during the channel catfish i Seasnn are
minimal. During the short period of f record for
Pumpkin Creek (1973-1975), no flow has been recorded by
early July. However, 1f water is Flowing in the stream
during this time perlod, enough should be allowed to Tlow
o provide the channel catfish access to sp awning areas and
to insure some exhange of water 1In tqe remaining pool areas.
Therefore, & flow of 5 ¢fs during July and August 1s recom-
mended for channel catfish migration and spawning. This
recommendation is made with the understanding that In many
instances, flow will drop well below that level.

LW

b
I
i
fm

o
o

S
)

Justification

Sauger migrate from the Yellowstone River into the
Tongue River each spring to spawn. Estimated size of this
run during the spring of 1976 was 3,873 (95% confidence
interval of 3265-4753) based on a Schnabel mark and recapture
(Elser and McFarland 1976). This run 1s fished heavily in
the Tongue River and in the lower reach of Pumpkin Creek.
ginece sauger migration is blocked by the T&Y Diversion, many
£4ish move intoc Pumpkin Creek. Channel catfish also move
out of the Yellowstone into the Tongue to spawn. IT is
therefore important te malntain flow levels in Pumpkin Creek
which would be adeguate to protect current fish population
levels.

POWDER RIVER

Background and Fish Present

4 study was initisted on the Powder River 1in 1975, funded
ny Utah International, Inc., to collect baseline data of the
asguatic populations of the FPowder River to determine the
effocts of an impoundment and large scale water withdrawals.
Resident fish populations were sampled throughout the drainage
to determine specie& composition, dlstribution and diversity.
L total of 18 species were collected, with The flathead

the dominant species {(Rehwinkel et axj 1976). Only rare
oceurrences of game specles were found to be regidents.
Migrant fish populations were monitored during the spring

to sssess the importance of Yellowstone River fish movements

1
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into the Powder. Sauger, shovelnose sturgeon and channel
catfish were found moving intco the Powder in large numbers.
While paddlefish were not taken during spring sampling,
anglers suggest that they do move into the Powder during
thelr spring migraticn.

Rezach
State 1ine - Little Powder River

Methods

The 1ife history periodicity chart for the Powder River
(State line to Little Powder River is shown in table 13)
Flow estimates for this reach are based on flows recommended
by the U.S3. Fish and Wildlife Service for the Northern Great
Plains Resource Program {(NGPRP). These flows are adequate
to meet the needs of channel catfish spawning durling July
and for rearing of channel catfish, sauger and sturgeon chub
for the months of August through December and January through
February. To Insure adeguate passage and spawning flows for
gauger during March and April and passage and spawning flows
for zhovelnose sturgeon during May and June, 70 percent
exceedence levels were used. Those flows were identified,
by menth, which were egualed or exceeded 70 percent of the
time zg recorded at the USGS gage "Powder River at Mcorhead!
Tor the period 1634-1972. Tnstream flow estimates for ithis
reach are shown In table 15.

Little Powder River to Yellowstone River

Methods

Flow recommendations for this reach are alsc based on
NGPRF estimates except for March, April, May and June. These
flows are adequate to provide for channel catfish spawning
in July and for rearing of sauger, channel catfish and
sturgeon chub for the period August through December and
January-February (table 14}, The 70 percent exceedence
level was used to insure adeguate passage and spawning
flows for sauger durlng March and April, passage and spawning
flows for shovelncse sturgeon during May and June. TInstream
flows estimates for this reach are shown in table 15.

Spring sampling in 1976 in the Pow
ne capture of 178 sauger. Age structu
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develooment of these sauger indicated that they were on z
spawning migration out of the Yellowstbone River (Rehwinkel

et al, 1976). Shovelnose sturgeon were also found miligrating
up the Powder. These FiSb provide & fishery for those anglers
who have learned where and how to catch them. The other

migrant found during the spring was the channel catflsh which
ig also a highly sought after game fish. Filshermen interviews

indicate that catfish provide the major c@ntfibutiOﬂ to the
Powder River sport fishery. The Importance of Yellowstone

River game fish movements into the Fowder szer has not been
agsgessed in terms of the potential or realized Tishery of

the Powder River or to the reproduction of Yellowstone Hiver
game fish. However, flows adeguate to maintain the spawning
populations and resident fishes in the Powder must be maintained.

The sturgeon chub was used as a rearing indicator specles
because of 1ts unigueness in Montana. ALcceording to Brown
{1971) this minnow is uncommon to rare in Montana. However,
it is widely distributed throughout the Powder River
(Rehwinkel et al, 1976).

ROSEBULD CREEK

Cottonwood Creek (TLUN, RUPE, 513) to Yellowstone River.

r]
[
mn
o
avi
"3
th
D
o
ot

A total of 20 species of fish have been sampled in this
reach of Rosebud Creek. While most of these specles were non-
sport fishes, & few sport fish were found. These lncluded: sauger,
walleye, northern pike, channel catfish and burbot. DBurbot
are considered migrants only, moving into the lower Rosebud
in the late winter to spawn. The others, while alsoc exhibiting
movement out of the Yellowstone, are also considered resident
species.

Methods
iated in 1975 to evaluate The cur

T iy
¢ communities of Hosebud Creek, Th
O: administered by the Fisheries B

L study was ini
status of the agquati
was funded by EPA-WQ
Labhoratory at M3U.

o

SR I M

Burbot spawn during The winter o
under the ice (Brown 1871, offten mov
deposit their eggs. Spent burbol wer
Creek in February and March, indlecati
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in the stream. Flows during this period (January - March)
fiuctuate widely, but average about 50 cfs (1574 ~ 1975). In
order to insure flows adeguate to allow for passage and
spawning of burbot, a flow of 15 cfs 1s recommended for this
time period (table 161.

ge numbers throughout this
rtherns were tagged near
Y, with fish taken during

H*
)
]
-3
1
e
0
jor
4
Lo
o
Jored

Northern 1 L3
rezch (table l[\ A total of 71 n
the mouth {(Elser and Schreiber 197

it El
spring and Tall sampling seasons. One tag has been returned
by an anglier to date. This fish was tagged In Rosebud Creek

~d

and recaptured in the Yellowstone River downstream from Resebud

Oreek. While this represents a small Samplﬂ (1.4% return rate),

-
it does suggest that the Rosebud is important to Yellowstone
River ncrthern pike. Northerns spawn during April and early
May. Flows during this period have varied quite drastically
during the past two water years {mean April flows were 159
cfs in 1975 and 77 efs in 1976). Since 1976 was judged to be
a more ear*y representative year, these Tlows were used as

a basis for northern pike passage and spawning flows. Low
flow during April was 68 cfs ranging fo a high of 137 efs. A
trap “QSfaileﬁ near the mouth of Rosebud Creek to monitor

i

ish movements into the Creek showed peak northern plke moveme
on April 7 (Elser and Schreiber 1976}. The discharge on that
date was 65 cfs. Assuming this flow to be somewhere near
opbimum, & sustaining passage-spawning flow of 50 cfe is
recommended (75% of optimum). This {flow would allow passage
of migrant fish and would provide adeguate spawning habltat.

, sauger move 1Into the Rosebud
during April and %ax Lo Spawnw Tish sampling has revealed sau
during both the spring and fall. Gonadal development of Spring
samples indicated a spawning population. And a tag returned

L3 with other tribubar

s
S
2

MJ

from the Yellowstone River suggests the importance of the Rosebuad.

May flows are similar to April flows and a discharge of 50 cfs
is likewise recommended for sauger passage-spawning.

Water temperatures reached 70 F in the Rosebud around the
firet of June, which corresponds tc the period when channel
catfish begin to move into the Rosebud to spawn. Flows during
June and July [luctuate greatly, ranging from 35 ©o 182 in
June 1976 and ?Wom 7 .8 to 86 in July 1376. Since channel
catfish spawn in qeﬂluded holes, and since this reach of
Rosebud C;eek ig deeply incised, with adequate depth, the most
important consideration is allowing for passage with stable

flow conﬂl ions for spawning. Based on flow records for 1972
and 1976 and known channel catfish use of the SUAeamﬁ a fiow
of 10 efs is recommended for June and July fto maintain channel

catfish use of Rosebhud Cree
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Rearing flows are based entirely on historic flow
ratterns for the years 1951-53 and 1975-76. Flows have been
higher for the last {ew years {suspected as a result of
agquifer recharge from Big Horn Canyon Reserv01r,. Mean
monthly f;uNS for October, vaem ber and December, 1951-573

vere .7, 4.1, and 4.3, respectively. In 19?5w76 the

mean flows were 25.5, 26.5 and 2 1, respectively, which
reflects an almost five fold increase. Based on nlstoric

flow patterns, a rearing flow of ¢fs is recommended for this

regeh of the Rosebad,

f

—

orta Rosebud
in the Yellowstone
River fish utilize
t fiows in the lower

ighing in the vicinity o
is in¢reasing in popularity. While
Creelk playe In maintaining a sport fis
is undetermined, the fact that Yellows
the Rosebud, makes 1t imperative to pr
HRosebud.

outh of Resebud Creek
t e

DTSCUSSION

The instream {lows requesteﬁ for 1ower Yellowstone River
tributaries as flow reservabion are summarized in table 18.
Water controls all activity in this semiarid reglon and the
industrial future of the Fort Union coal fields Is no exception.
Since most ceoal fields are far removed from the existing sources
of surface water, the nature and extent of development would
depend on the gquantity of water availlable at the mine site.
Withdrawal of large volumes of water from Great Plains rivers
and streams will include storage facilities and diversion
structure which will certainly affect the current flow reglmen
and associated aguatie communities. Data on the distribution
of fish species, their relative abundance and diversity In the
important tribubtaries fo the lower Yellowstone River will be
necessary to evaluate changes in {lsh populations as related
to coal development and energy production. By meintalning
the integrity and Identity of her tributaries, the integrity
and identity of the Yellowstone will likewise be maintained.
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L. Name of Stream or Lake
Yellowstone River

2. Stream Heach
Big Horn River to Montana - North Dakota 3tatvte Line

3. Location - TSN, R34E, Sec 28 to T24N RAOE, Sec 29
From the mouth of the Bighorn River to Montana-Northn
Dakots State Line. A recommended flow for the Bighorn
River at its mouth is iIncluded, based on Inflow from

the Dighorn necessary th main*aﬁn the proposed
instream flows for the Yeilowstone.

o

4, Fisgh Species Pregent. See Table 1.
Of the fish species listed in table 1, the paddliefish
is the most notable migrant. Spending most of the
vear 1in Garrison Reservoir, the paddlefish ascend the
Yellowstone each spring fo spawn. Alsgo, during fpril
and May, a pOPULOH of the walleve population in the
lower 70 miles of river 1ig belleved fo consist of upstreamn
migrants from Garrlson Reservoilr.
5. Riparian Wildlife Species Present. See Tables 2 and 3.

Tabhle 2 lists selected species of bilrds cbserved in

the lower Yellowstone valley (Hinz 1976). Resident
upland game birds and big game mammals common to
igslands and riparian areas cof the lower Yellowstone are
i1fisted in table 3. Also listed in table 3 are the
furbearers of the lower river.

In addition to the wildlife species 1isted In tables
2 and 3, a number of small mammals and predators

-3
inhakpit the lower Yellowstone HRiver bottom, For a
more complete picture of the bird life inhabiting
the lower Yellowstone area, refer to Monta a2 Bird
Distribution by Skaar (1975) and the 8 May 1976
suppiement, alsc by Skaar.

6. Life History Periodicity Chart

Table 4 contains a 1ife history periodicity chart for
gselected fish and waterfowl SDOClOS inhablting the
lower Yellowstone Rvab~ Several important species
were not included, since their Eife historles ars
poorly understood at present. Specifiic dates for the
1ife history periodicity chart {table 4} are listed in
+ o =

cabls o.
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able 5 Specifics for lower Yellowstone River periocdicity chart.
Zpeciles Activity Uates
Canada goose Nest Establishment Marehh 1 - April 30
4 Incubation April 5 - June 1
Mallard Nest Establlishment April 21 - June 7
Incubation May 18 - July 5
Paddlefish Migration April 21 - Jduly 31
Pasgage arcound Iintake June 8 - Junses 30
Shovelneose sturgecon Migration & Spawning April 1% - August 7
Rearing Year arcound
Walleye & Sauger Spawning and April 1 - May 30
Tneubation
Rearing Year around
Ling Spawning December 1H - Januar
February
Rezring Year around
7. Methods used for flow/level determination.

A wvarlety of methods were used to determine the requlired

flowsg of the lower Yello
coqs*dered egsential for certain life
ecies w
?ations such as
24 flows were uged Tor

lected 3D
consid
rearin
brief de=s

watone on

ere used for s p
channel

*be

formatior
remglnder of
‘iption of the methodologies employed for the

an annual basis,

owiloﬁ Of the year,
water gualit
the
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varilous pevlaas of the year are as Tolliows:

FPlows
history aspects of
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Varch -~ April Perio d

The flows for March and April were based on those

necessary for successful Canada goose production on

the lower river. An optimum flow was determined that

would both minimize nest predation and prevent nest

flocding.

May - June - July

The paddliefish was selected as the ke: speclies for tA

May through July perdod. It is beliesved that if the
235
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paddlefish passage requirements are met, Then its

spawning and incubation reguirements would also be met.
Since the paddlefish is, by far, the largest fish in

the system, the requirements of other species spawning

5%t the same time would also be met. The paddlefish
passage flows were used for June § - 30.

Increasing flows from May 15 through June 7 were requested
voprovide the stimulus for paddieflsh migration and
partial passage up the Yellowstone. Decreasing flows
during July were intended to allow passgage of adult and
larval paddlefish downstream To Garrison Reservolr

In addition to meet e passagze and spawning regulirements

ing Th

of the paddlefish, a peak dlscharge during June 1s
reguested to maintain sediment and bedlead movem@nt and,
therefore, maintain the existing habitat types in thelir
present conditlon. The peak flow was det ermﬂned according
to Lecpold, Wolman and Miller (19643,

August - Sepltember - October - November

The August through November [lows were reguested primarily
to maintain adequate rearing conditions in the lower
river following the method outlined by White (1975%). In
addition, flows required to meet the existing water
guallty of this reach of river, zs determined by the
Montana Department of Health and Environmental BSclences
(J. Thomas - personal communication} will also be met.

December - January - February

Aguatilce populations commonly su;fer the highest natural
mortality and are under the greatest stress during the
winter pericd. A discusslon of the flows requested

for this period is contained later in the report.

S necessary.s

e

Why flow (or level)

The folleowing is a presentation and discusslion of the
am fiows reguested for malntenance of the existing

Iinstre

aguatic and wilidlife resources found in the lower Yellowstone
River and 1fts immediate riparian areas. The Tlows are
presented for the pericds March -~ Aprll, May - July., August -
November, and December - February. The methodology used

for each period 1s de scribed and a summary of the supporting
data is given. For a more detailed presentation of the

supporting data, reference is made To specific stucies,
individuals and reports.

B
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Where possible, the latest biocloglcal and hydraulic
dasta from current studles on the Yellowstone Hiver were
used. The literature 1s cited to substantiate current
data and as a supplement where speciflc data is Incomplete.
Those methodologies gselected were based on thelr sultabliliity
to the conditions found cn the lower Yellowstone in view
of the existing data base. In addlition to meeting The

equirements of fish and wildlife, the recommended flows
will zlso contribute toward partially or completely meeting
the needs for other instream valuesg such as: water gquality,
aesthetics recreation and adeguate stage heights for

exlatine wa ter withdrawal structures.

MARCH - APRIL

The March and April flows are those regulred for success-
ful Canada goose reproduction on the lower Yeilowstoues An
estimated 30 percent of the breeding population of Canada
geese in the surveyed areas of the Central Flyway portlon of
Montana utilize the Yellowstone River mainstem for nesting

(T. Hinz -~ pers. comm., Witt 1%75). An additional 1%

percent nest on the Powder, Tongue, and Bighorn Rivers.
Maintaining conditions favorable for Canada goose production
on these rivers is thus highly important.

The date of initiation of the first goose nest 1n the
nring is to some degree dependent on spring weather conditions.
In most vears, however, the perliod from March 1 through

April 30 will encompass the period of goose nest Initiation
on the lower river (T. Hinz - pers. comm.). Islands are the
most preferred nesting areas for Canada geese on the

Yellowstone (Hoek 1675, Hinz 1975).

The security of a given island for nesting depends on
its isolation from predators. The farther an island is from
a large island or mainbank where predators occur and the
deeper the water 1g separating the island from thils area, the
more secure the nest will be. TIsland security as related

to distance from a predator source and depth of the channel
separating the island from that sourece has been demongtrated
by a number of workers {Sherwood 1965, Hammond and Mann 1956,
Hook 1973).

The security of islands utlidieed for nesting on the
lower Yellowstone 1z directly related to river flows. Siteady,
high flows throughout the nesting pericd will produce greater
depths of channels betfween islands and the mainland, and
£

ep
therefore greater securifty, than low flows. Canada goose
nesting studies on the lower Yellowstone in 1575 and 1976

]
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indicate that a flow of approximately 11,000 e¢fs during
Merch and April would prevent excesgsive negt predation

on isiands (Hinz 1976). Low flows {(around 9,000 cfs)
d¢f1mg the early part of the nesting period in the spring
of 1976 resulted in an overall predation rate of 28 percent
on G nests surveyed. Predation rates in individual study
gections ranged from 7 percent percent. The period
of low flows in the spring of 1976, (9,000 cfs) was the
result of regulation ¢f the Bighorn H”Ver by Yellowtall

Dam. 1In 1975, higher flows (11-12,000 c¢fs) during the

early part of The nesting season were assocciated with an
overall predation rate of 11 percent (ranve 0 percent to

20 percent) (Hinz 1976). Irregular flows with peaks higher
than 12,000 c¢fs may produce substantial nest fleooding. For
a more complete dlscussicn and presentation of nesting data,
refer to Hinz (1976). Using a similar methodology, Merrill
and Bilzeau (1972) determined that uniform releases of

16,000 cfs from Palisades Dam on the Snake River prevented
goose nest predation yet did not produce nest flooding.
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MAY - JUNE - JULY

A

T'o maintain the integrity of the lower Yel
River and its associated aquatic and wildlife p
it 1s necessary for fThe reservation fo reflect
Tlow regimen. The high water pericd of the ilONSuOﬂQ
oceurs during May, June and July with June commonly having
the highest flowes. The portion of the regervation for these
months 1s designed to preserve a @owtlon of the spring flood
flows for mainteﬂa nee of The channel formaltion processas
and for cessary biologlical functions.

 {

N

s

Channel Maintenance Flows

The channel configuration of the lower VYellowstons i
characterized by channeA pars, Islands, braided channel
areas gnd an gccompanying divided flow pataewn in such
areas. These channel features indlicate the dynamic nature
i The system. The diverslity of channel, island and channel
bar Types found in the lower river naturally leads to a
diversity of habitat ftypes for bhoth aquatic and terrestrial
rpopulations.

The major preocess in establishing and maintaining the
channel form in view of 1tg geclogy and bed and bank materiazal
is the annual flood cha artew°st1us of T} river (Hoy Koch -
Pers. Comm.). The Yellowstone has 2 flow regimen characterized
by an annual spring fleood which cceours durid ay, June and



July with June commonly having the highest flows The low

water period normally occurs from late August th?ough

Webwuawv with December, January and February having the
nwest menthly flows.

e

Tt is the higher spring flood flows that determine
he form of the channsl rather than the average or low
iows. Reducing these flows beyond the point where the
major amount of bedload and sediment 1s transported would
interrupt the on going channel processes and change the

m

+
s
)

i

channel form {(Roy XKoch — Pers. Comm.). A significantly
altered channel configuration would effect both the abund-
ance and species composition of the present agua £ic and

terrestrial populsations by altering the present habltat
types.,

Tmpacts of altered streamflows, most notably that of
reduced flood fLOWS on varlous chanmei characteristics of
the Bighorn River have been amply described by Martin (19765 .
Even though the Bigh rn River flows have been completely
regulated for only a comparatively short period of time
{10 vears), marked channel changes have already cocurred.

The river below Yellowtail Dam changed from a braided to a
meandering channel system. Lost as a result of these

changes were 1469 acres of vegetated island area (23.17)

and 1532 acres (569.7%) of gravel bars (Martin 1976),

These figares reflect the loss of wildlife habitat largely
the result of the construction of Yellowtall Dam and
regulation of the spring {loods. Simllar losses ¢
predicted for the Yellowstone with a loss of the si
high water period.

The loss of gravel bars from main stem areas would
t in fthe elimination of resting areas for waterfowl,
ctably Canada geese, and render the river considerably
attractive to future waterfowl populations (7. Hinz -
. Cormm. ). In additicn, existing exposed gravel bars
annually inundated by high water may provide spawning

reas similar to those described by Purkett (1961) for
paddlefish in the Osage River in Missouri. Loss of fhese
gravel bars could eliminate potential paddiefish spawning
areas.
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generally accepted that the bankfull flow during
flo@d is the most important determining factor

ormation processes (Leopold, Wolman and Miller
Rurbau of Reclamation 197 3).
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freguency flood is considered by many to approximate the

pank full flow {Leopold, Wolman and Miller 1964). Bankfull
flow wag estimated for the Yellowstone River at Miles City
and Sidney by using the 1% yvear freguency cod from flood

frequency relationships.

.

The estimated bankfull flow at Miles City and Sidney
is 47,000 cfs and 52,000 ofs, respectively (Roy Koch - Pers
Comm. ). It is not known how long the bankfull flow mus?t
be maintained. Until studies further clarify the necessary
duration of the bankfull flow, an arbitrary duration period
of 24 hours was chosen.

Paddlefish Passzge Flows

In addition to maintalning the physlical integrity of
the channel and asscelated islands, the high water period
also functiong ag a stimulus for spawning of certain
impeortant sport fish and provides passage [low necessary
For successiul mlgration to traditional spawning areas.

The two notable specles which spawn during the high
water period are the shovelinose sturgeon and the paddlelish.
The paddlefish was selected as the key species for the high
water period based on its importance as a sport fish (Elser

1973) its uniqueness as a species (Vasetskiy 1971), its

migratory habits (Robinson 1966, Elser 1973, Rehwinkel 1975),

and the impoertance of the lower Yellowstone as a spawning
area for tThe specles.

Bovee {1974} alsoc suggests use of the paddlefish as an
indicator species for large rivers of the Northern Grest
Plains. Since the paddiefish is the largest fish in the
system, 1Ts passage requirements will be fThe greatest. It
follows that 1f the paddlefish passage regulrements are
met, Then The passage neads of other specles will also be

met.

The paddlefish is a seasconal inhabitat of tThe Yellowsto
Spending most of the year in Garrlscon Reservelr, they ascend
the Missouri and Yellowstone Rivers during the spring high
water pericd Lo spawn. The most commonly reported upstream
migration point in the Yellcowstone Iis at Forsyth, Montana
{river mile 238). To reach Forsyth, the paddiefish must
first nmgotLate a low head irrigation diversion dam at Intale
Montana {(river mile 71.1) which acts as s partial barrier
to the upstream migration of the paddlefish {(Robinson 196
Rehwinkel 1575). A side channel bvpasses the Irrigation

G gh
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By negotiating the diversion dam at Intake, a
additional 166 miles of main stem Yellowstone an
major tributaries (Tongue and Powder Rivers)} are made
avallable for spawning. Paddlefish have been documented

in the Powder River by Jean Smith {Pers. Comm) and in the
Tongue by Elser and MeFarland (197%). In addition, a
popular Fishery exists for the paddlefish iIn areas upstrecam
from the Intake diversion at the Forsyth diversion and at
the mouths of the Tongue and Powder Rivers.

The imporbtance of paddlefish reachling traditional
upstream areas during theilr spawnling migration 1s cbvious.
+ least an
a €

=

The Intake diversion consists of a wood, stone and

steel apron over which rocks are periocdically dumped to
maintain an adeguate diversion head {E. Denson - Pers.
Comm.)}. Since the nature of the diversion may change with
additicnal rock, the passage requirements of paddlelish over
the diversion may also change. In addition, the possibillity
exists of a more efficient concrete diversion being installed
at scme future date. It is nct presently known what flows
ould be required for paddleflish passage over g concrete
gtructure.

A passage flow for paddlefisn through Tthe side channel
which bypasses the Intake diverslon appears Lo be The best
measure of the necessary long term passage [low for paddle-
fish. Recent studies Indicate that the slde channel is
used for passage by the paddlefish (Peterman 1976a) and the
reguired flows are unlikely to change with alterations in
the diversion sfructure, provided the slde channel 1tself
is lefft unaltered.

For most of the year the Intake side channel is dry,
flowing water only during the spring high water period.
Water first enfers the zide channel at a flow of approximately
24,000 eofs (all flows related to the U.S5.G.S. gage at
Sidney, approximately 40 miles downstream). Intensive sampling
(electrofishing) of this side channel during the 1976 paddle-
fish spawning migration revealed that a flow cof apprcximately
15,000 ¢fs in the main stem allecws sufficient flow in the
side channel for zdeguate passage of the paddlefish
(Peterman 1976h). Observation by others (Purkett 1961,
Flser 1973} suggest that the duration of the high flows, as
well as the magnitude, iz signifilcant in determining the
extent of upstream migration of the paddliefish durling their
spawning run. Therefore, a 45,000 cfs flow at Sidney is

1 necessary from June & through 30.

believed



h migrations are belleved to be triggered,

t, by rising water conditions (Purkett
orvion of the regservation 1s designed

: ericd of risging flows prior to high wauer,
The flows from May 1 through 20 are set at 11,000 cfs (Miles
City and Sidney) and are an extension of the goose nesting
flows for March and April. Ry May 20, the periocd of nest
establishment ig over and the bulk of the incubatlion 1s
complete. Flows for May 21 to May 31 are 20,000 cfs at
Sidney and 17,000 c¢fg at Miles City and approximate the

70 percent exceedence level (a flow which is egualed cr
exceeded 70% of the time) for that period.

L ]
oD ot
{8

e

Flows requested for June 1 through 7 are 20,000 cfs
at Sidney and 25,000 cfg at Miles City and again, are
designed to preserve a portion of the rising stage prior fto
the peak of high water. The flows for the remainder of
June (8 through 30) should reflect those requlred for
paddlefish passage plus the bankfull flows for maintenance
of the channel flormling processes.

The bankfull flow at Sidney (52,000 cfg) is approximately
,000 efs higher than fthose required for paddlefish passage
aroumd Intake {45,000 cfs). After June 7, the flow should
he allowed to peak at 52,000 for 2% uoursa After peaking
at bankfull stage, the minlmum flow becomes 45,000 cfs for
the remainder of June. Cor?esponding flows for June 8
through 30 at Miles City are 47,000 cfs (peak) and 42,000
efs (minimum).

The July fleows requested represent a gradual dropping
of water levels from the high water period of June to the
lower water month of August. A gradual drop in water levels
is designed tc allow downsiream migration of both larval
and adult paddlefish back to Garrison Reservolr. Using 70 per cent
exceedence flows and a two stage drop for July, flows requested
at Sidney for July 1-20C are 20,000 cfs and for July 2i-31
are 10,000 cfs. Corresponding flowq at Milez Cility are
17,000 and 9200 for the respective time pericds.

AUGUST - SEPTEMBER - OCTOBER -~ NOVEMBER
Fiows for the August through November perliod are based
on those required for adequate rearing purpcses. The
successful rearing of stream fishes is dependent upon an
adeguate food supply, adeguate habitaf areas and sultable
water quality (White 1975).

D
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The principal food of most
systems iz aguatic lnvertebrate 2
Biorn 1940, Miller 1970 a and b, Sc r 1976a). Wnil
specles the Yellowstone switeh © plscivorous dlet
as adults (sauger, walleye, burbot and northern pike) cthers
remalin aimost exclusively aauatlc invertebrate feeders
throughout € r entire life {(shovelnose sturgeon). Scnme

a
b

dult fishes in r
tt and Crossman
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the channel catfish, are omnivorous as adults
feecding on th fishes and aquatic inscets {Schwehr 1976a,
Carlander 1969
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The necegsity of maintalining &
ebrate production is apparent. Agu
production takes place primarily 1
river systems (Hynes 1970). Riffles are
which are most affected by reduced discha rees (Eovee 1
It is generally accepted that the maintenance
riffie conditions {for food productlon) will alsc main
suitable pool conditions {(for habitat rearing). With
flows recommended for rearing, walter guality deteriora

rd

will not be a factor (J. Thomas - Pers. Comm.)

]
e
fed fede ot
[

!—' <

woom

O

ot

hny

T

o

=

T

o)

1451

}
D
v
R

{

)

2
L

1

Py

[0

C‘

C‘T‘

W
?U‘

O

C“T‘C
G e D

o

ot
=
,

-

The USGES - Washington Department of Fisherlies Method
for recommending rearing flows in Washington 1s based on
the assumption that rearing is proportional to food
production, which in turn is proporticnal to the wetted
perimeter in riffle areas (Col“inga 1974} . This method
has been recommended by White (1975) and i1s used here to
determine rearing flows for the August through November
period.

The primary conslderation in assuring adegquate rearing
flows 1is to maximize the wetted perimefer of the stream bed
n the riffle (focd producticn) areas, in view of the flow
evels commonly occurring during August through November.
Tn determining the rearing flows, representative riffie
areas were located at three gites on the lower Yellowstone
(Hysham - river mile 274.3, Kinsey - river mile 177.2, and
Tntake - river mile 71.1) and a minimum of four cross-sectional
profiles surveyed at each site, Standard physical measuremen%s
were made and the hydraulic characteristics of the riffle
at varicus flows were computed using the Water Surface f”wfil
program according to Spence (1975) and Dooley and Keys (1975).

g...“,i %—la l""ﬁ)

a

In anglyzing riffle areas 1In relation te Tlow, the
wetted perimeter is commonly plotted against discharge. Welted
perimeter generally increases rapldly for small in Tease
2 x_

-

in discharge up to the point where the channel nears 1t
maximum width {(wetted perimeter extends from bank to Qaﬁk}x
Beyond this point, wetted perimeter Increases more slowly
in relation to discharge. White (1975) =suggests that the
cptimum guantity of water for rearing be selected near this
inflection polnt.

D



Since the channel configuration of the Yellowstone
varies from site to sifte, a single flow will not produce
the same results at each riffle. In some riffle areass,
the median zTow for August through November will easlly
cover the riffle from bank to bank. At other riffles, an
expanse of gravel separates the actual river channel f?om
the high water bank, or an island gravel bar may be pre
Under these circumstances, an abnormally high flow woul

H i
ve required to extend the wetfed perimeter from bank to banké
Here, a flow was considered which would cover only the main
portion of the river channel

-

Cross sections of representative priffle areas were
surveyed at the Hysham and Kinsey sites by tThe Department
of qu¢wai Resources and Conservation under 0ld West
Regional Commission funding. The calculated wetted
perimeters of the riffle crouss sections A and 1 at Hysham
were plotted against discharge (figures 1 and 3). The
resultant curves reveal a rapldly increasing wetted perimeter
in relation to discharge until the channel nears 1ts max-
imum width,

4 change in slope of the curve {(indicative of approaching
maximum channel width) occurs between 7,000 and 8,000 cfs
at Hysham section A (figure 1) and between 6,000 and 7,000
efs at Hysham section 1 {(figure 3). Figures 2 and 4
i1lustrate the respective stream bottom profiles with the
water surface at 7000 cfs shown. A 7,000 cfs flow wiil
e,

adoauately cover the surveyed riffie at the Hysham si
Figure 6 illustrates a riffle at the Kinsey site wlth an
_S¢and gravel bar in midstream and the 7,000 cfs flow level
plotted. Althoughthe 7,000 cfs flow exueﬂds from bhank Lo
bank, the wetted perimeter/discharge curve {(figure 5) does

woii s

not change slope as markedly as in figures 1 and 3 and 1is

?

g

probably the result of the midstream gravel bar. In this
case, a 7,000 cfs flow was Judged adeguate, even though a
portion of the riffle in midstream was exposed. A Tlow of

0,000 efs would be necessary to cover the island gravel bar
anéd cannct be Justifiled in view of the previously examined
cross sectlons.

The river Immediately below the Intake diversion is
belleved a rearing area for shovelnose sturgeon and is ©
cnly location where sub-adult shovelnose can be ccnsiste
ftaken (Peterman and Haddix 1975). Four cress secticns in
riffle areas below the Intake diversion were surveyed by the

ol

Department of Natural Resourceg and Congervation under 01d

West Regilonal Commissicon funding.
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The river below Intakxe commonly has large areas of
exposed gravel during the August-November pericd. &
graph of the wetted perimeter verses flow relationships

for all cross sections 1s shown in figure 7. A major
inflectlon in the curves areevident between 15,000 to 20,000
cfs. This is the point at which the channel nears its max-—
imum width, however the flows necegsary to achieve this

are seldom, if ever, encountered during the August through
November period.

A closer look at the curves reveals a less evident
inflection between approximately 6,000 and 8,000 cfs. The
7,000 cfes flow level was plotted on the stream profiles for
cross sectiong 1, 2, 3 and 4 (figures 8, 9, 10 and 11,
regpectively). It 1is apparent that at avproximately the
7,000 cfs flow, the stream bed in the main channel area of
the profiie 1s adequately covered.

In summary, a 7,000 cfs Flow level appears adeguate
for rearing purposes {food production) at the Suwveged
riffles. This is only slightly less than the median flow
level Tor August fhrough November and would be expected
to be egualed or exceeded approximately half of the time.
A rearing flow of 7,000 cfs 1is recommended both at Miles City
and Sidney since flews are very similar at the two gage
sites from August through November and flow reguirements
from The gurveyed riffles are slso ap%r@ximaﬁeig equal.,

An additional consideration in reguesting adeguate flows
for August and September is the dissclved oxygen content of
the river. If domestic, industrial, or agricultural water con-
sumption were to expand in the Yellowstone River Basin, increases
in nutrients would occur through lowered river flows {loss of
dilution) and by the return to the river of nutrient "wastes.”
Knudson {1976), in using algal assays, demonstrated that in-
creases in nutrients (particularly phcsphorus) could lead to
exponential increases in algal biomass. Diel measurements
demonstrated that increases in dissclved oxygen fliuctuations
can be expected with increases in this algal accumulation. The
flow at which near critical dissolved oxygen fluctuations oc-
curred at Custer was approximately 4,000 cfs (measured) and at
Miles City near 6,000 cfs {calculated). Diel dissolved oxygen
and algal accumulaticn data indicate that the lower river has
a greater potential for reaching harmful dissolved oxygen fluc-
tuatione with decreased flows than does the middle river.

Based on the above information, tentative recommendations
were made for average late summer flows {(August 1 through
September 15} necessary to protect the aguatic ecosystem of



the Yellowstone River from harmful dissclved oxygen fluctua-
tions:

The Yellowstone River from the confluence of
the Clarks Fork River to the confluence of the
Bighorn River -~ 4,500 cfs

The Yellowstone River from the confluence of
the Bighorn River to the North Dakota state
boundarv -~ 7,000 cfs.

Although these flows are currently considered tentative, they
certainly support the need for a minimum of 7,000 cfs between
August 1 and September 15 in this lower reach.

DECEMBEE ~ JANUARY - FEBRUARY

The winter months (December, January
commonly have the lowest flows of the vear.
the period when the aguatic populations are under the
greatest stress. Growth for most species is slowed or
halted, largely a result of near 32 F water and reduced
productlion and availability of food organisms., Aguatic
ropulations suffer their gveaﬁe t natural nmortality and
biomass reductlﬂn during this per iod. The aguatic
habitat available to figh and thelr food crganisms 1s at
its lowest poiit The lfli@S are commonlj areas of gresgfest
insect production In streams (Hynes 1970) and are most
effected by reduced flow levels in the winter. Riffles are
not only affected by reductions in wetted bottom areas, butb
also by anchor lce formabtion in winter months.

From a bilelogical standpoint, the winter months have
the least gquantitative data availab“e, Whil, it is
known that this pericd produces the greatest natural
mortality, the sxact Q%Vuﬁq of winter mo ryal¢?*es in a
stream ars poorly understood. While it is known that the
burboet spawn during the winter monthe, the exact times,
iocations, and conditions are largely unknown. The
habitat, movements and food habits of the important sport

™

and forage fishes are poorly understood for the winte ; montng.
The biclogical effects of ice, both anchor lce and the
spectacular dce jams whiceh commonily occour on the 1ower river,
remain a mystery.

B In view of the critical nature of the winter period,

1t 1s felt that any significant depletion at this time could
produce severe impacts on the fishes and related aquatic
Lif'e and the fur bearers (Martin 1976) of the lower
Yellowstone '
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Trhe fack of guantitative data mekes a determination
of a minimum stream flow for the winter months very difficult.
At present, it is felt the best protection to be provid@d
the aquauiﬂ and wlldlife resources of the lower river during
this periocd would bhe to reserve the median flow for bh@

winter months.

Median flow values for the Yellowstone River gt Sidney
and Miles City were computed by the U.3. Geologlical Survey
for the period 1936-197L. Median flow values at Sidney for
December, January and February are 5,680, ﬂBB?OB and 5,940,
respectiveiy Corresponding median flows at Miles
5,600, 4,820, and 5,460. Hedian flows were rounde
nearest EOD for the reguesgsted flows.

o}

SUMMARY

The requested flows for the lower Yellowstone (Mouth
of Bighorn River to Montana-North Dakota State Line) are
summarized in table 6. The lower river was divided into
two sections (Section 1 - Mouth Bighorn to Mouth Powder,
Section 2 - Mouth Powder to Montana-North Dakota State Line)
to accomeodate those months where significant variations in
flow between the two U.2.4.5. gage sites (Secticn 1 ~ Miles
City, Section 2 - Sidney) ocecur

Requested flows for the March - May 20 period are the same
for both sections, even though, in certalin years, signifilcant
differences in flcw between the two gage sites do occur.

Goose nesting studies Indicate that the major nest
predation problems occur in section one, and the reguested
Tlow of 11,000 ofs for goose negting relates Lo the HMiles
City gage [section 1). Correspondingly higher flows during
March and April were not reguested for section 2, since
ieepar channais pregent in section 2 minimire nest predation
under lower flow conditions and 11,000 cfs 1s belleved
adequate frow March toc May 20 F ection 2 glso (T. Hinz -
pers. comm. ).
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Table fA, Flow reservatlon for the lower Yellowstore River
from the mouth of the Blghorn River to the Montana-
North Dakota State Line.

Ssrtion L -~ Mouth Bighorn K. fo Seetion 2 = Mouth Powder
Mouth Powder R. L R. to Mont«N.D. 3tate

Time FLOW FLOW Line -

Period CHS Acre~Feet CES Acre~Teet
January 4,800 295,200 L,g00 301,350

Hebruary 53560 309’?’&5 5,900 3325271

March 11,000 676,500 11,000 576,500

April 11,000 654,500 11,000 654 500

May 1-20 11,000 436,260 11,000 436,260

May 21-31 17,060 337,110 20,000 396,600

June 1-7 25,000 347,025 26,000 360,906

June 8-30 42,000 1,925,4933/ 45,000 2,066,286 4/

July 1-20 17,000 674,220 20,000 739,200

July 21-31 9,200 182,436 10,000 158,300

August 7,00 430,500 7,000 430,500
September 7,000 B16,500 7,000 116,500

Octcher 7,000 1%30,5@0 7,000 MBOBBOG

November 7,000 416,500 7,000 416,500

December 5,600 344,400 5,700 320,550

Total 7,876,889 8,206,723

-+

te the U.3.0.5. gage at Miles
lan

S

3
L/ A1l flows in section 1 relate
City.

2/ 411 flows in section 2 reigte fto the U.5.G.5. gmage at 81

W

3/ Total acre~foot figure fTor June 8-~30 includes one day of
pankfull flow at 47,000 cfs.

ﬂ/ Total acre-~foot figure for June £€=30 includes one day of

hankfull flow at



Bighorn River Flows at Mouth

o

The Bighcrn River enfters tThe Yellowstone nesar Custer,
Mentana and is the largest fributary to the lower river.
0.5, Geologilcal Burvey records indicate an average annual
contribution of Dpproximateiy 30 percent to the Yellowstone
(U.S. Geoclogical Survey 1975). During certain months, the
Bighorn may contribute as much as 50 percent of the [low
of the Yelleowstone at Miles City. The need for malntalning

adequate flows in the Bighorn Is apparent. A recommended
fiow for the Bighorn River at its mouth 1s based on inflow
from the Bighorn necessary to maintain the proposed instream
flows for the Yellowstone.

Bighorn River fliows were derived by comparing the
occurence of requested flows at Mlleg City with the corresponding
discharge from the Bighorn considering a two-day lag time.
Comparisons were made on a monthly basis and data from post
regulation water years 1968 through 1975 were considered. An
average percent contribution was calculated and applied to
the requested flows at Miles City.

In addition, average monthly discharge figures from
Yellowtail dam were calculated and compared to the discharge
figures obtalned by the above method. The lower of the two
figures for the compariscn pericd was used. Reguested
Bighorn flows at the mouth are shown In table 7.

A11 calculations for Bighorn River flicws were based,
for the most part, on better than average flow conditions
which occurred during the pcst Impoundment period of record.
Alternate methods of arriving at recommended flows Tor the
lower Bighorn are being considered. As such, the lower
Bighorn flows should be consldered tentatilve and may be subject
to possible revision as the data or methods Indicate.

Table 7. Flow reservation for Bighorn River at Bilghorn, Montana
{mouth).
CFS Acre-Feet  Period CFS Acre-Feet

January 3,300 202,950 July 1-20 3,800 150,708
February 3,200 179,263 July 21=31 3,200 63,456
March 4£,000 264,000 August 2,800 172,200
Avril 3,600 210,200 September 2,600 154,700
May 1-20 3,800 150, ?PB Cetober 2,700 166,050
May 21-31 3,800 75 5 November 3,106 184,450
June 1-7 5,200 72,181 December 2,200 196,800
June 8-=30 5,200 237,167

Total 484,187
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flame: Fox Lake - Richiand County

Reach: HNA

Location: 1/2 mile west of Lambert, T22N, R5SBE
Fish Species Present: NA

Wildlife Species Present:

Resident: White-taiied deer Mule deer
Sharp-tailed grouse Coyote
Ring-necked pheasant
Hungarian partridge
Muskrat
Red fox
Mink

Migratory: Snow geese

Canada geese
White-fronted geese
Redheaded duck
fanvasback

Mallard

Pintail

Blue-winged teal
Green-winged teal
Shoveler

Gadwall

Lesser scaup
Sandnhill crane
Raptors

Shorebirds

Numerous small birds

Life History Periodicity Chart: Attached

Methods:

The water volume of Fox Lake was determined according to Welch
(1948) by measuring a contour map of the Jake constructed in 1956
by G. E. Brennan, Sidney, Montana. The total water volume was deter-
mined to be 4500 acre-feet. Water to fill the lake comes from Fox
Creek and several unnamed tributaries. This application requests
water from each of the important tributaries which supply water to
the lake (see below). The amount of water requested from each tribu~
tary is based on the size of the drainage area of each tributary,
and the percent it comprises of the total drainage area measured
{36.8 sg. mi.). The percent each tributary contributed was multi-
plied by 4900 acre-feet to arrive at the requested flow needed from
each tribuytary. USGS 7.5 minute quadrangle maps weve used to

determine drainage areas.



Why Lake Water Level is Necessary:

The Fox Lake Game Management Area includes 13672 acres, ail of
which is public land except for a 150-200 foot railroad right-of-way
nassing through its north side. It was purchased by the Montana
Department of Fish and Game primarily to preserve a 1200-acre marsh.
Secondary objectives included improvement as a waterfowl production
and resting area, and as a public hunting ground. [If represents one
of the few places where sportsmen may pursue marsh-type waterfowl
hunting in eastern Mentana.

During dry years, the marsh is usualiy devoid of water, but
during wet years, many ducks breed there and thousands of ducks
and geese use it for a resting and feeding area in spring and fall.
In order to improve water conditions, a privately financed dike was
Suilt in 1930. The dike increased the water depth but caused erosion
oroblems on the railroad bed so the Great Northern Railrcad destroyed

it in the early 1940's,

The Department of Fish and Game made its initial iand purchase
(264 acres) in the area in 1952 and acguired all of the Fox Lake
land now under its control by 1962. Communications with the Great
Northern Railroad relative to stabilizing the water level were started
in 1965 and have continued until racently. To date, no agreement has
been reached with what is now the Burlington Northern Railrcad.
Because of this, the Department of Fish and Game will approach the
1977 Mcontana Legislature with a proposal to construct a system of
permanent dikes and gates using funds from the Renewable Rescurces

Act.

This water reservation request is necessary to guarantee that
water will be available for the water control project in the marsh
{Fox Lake). The resulting stabilization of water Tevels will allow
use of Fox Lake by breeding and migrating waterfowl every year rather
than intermittently. "Waterfow] production, vecréational hunting
and birdwatching will thus be greatly enhanced.

Flow {or Level) Reguest:

Fox Lake reguires a water reservation in the amount of 4900
acre-feet. This amount is to be cobtained from Fox Creek and tribu-
taries draining into Fox Lake in the amounts shown below from
January 1 to December 31, inclusive, each year. A1l waters are
to be reserved at the confluence of the respective streams with Fox

Lake.

i~
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Location of Imount of Water Necessary for

Confluence with Purpose of Reservation
Fox Lake
Stream (see attached map) {Acre-Feet)
Fox Creek NELNERNEY
Sec. 8, T22N, R55L 2167
Unnamed
Trikutary HELSWLSWY
{1} Sec. 4, T22N, RS55E 43
Unnamed
Tributary SELSWHSER
(2} Sec. 10, T22N, R55L 1984
Unnamed
Tributary Ni2aSWiSE%
{3} Sec. 9, T22N, R55E 15
Unnamed
Tributary NN WSS HE
(4) Sec. 9, T22N, R55E 64
Unnamed
Tributary SWLNERNEY
{5} Sec. 8, T22N, RG5E 823
Total 4900






UoL3eABLN tled
burbeys
fuipoadg
uoLedbiy Burdds

peaypay

UoLleab Ly |ied
butLbelg
Butpsady
uoL1esbip Buiadsg

LLEMpEY

uoL3eabLi 1ied
BuLbeys

Guipaady
UoEIRARLY Duiadg

NEYELGITS

UoLeAb LY 1124
BULBYYG
Bripsadg
uoLyeabtly buLdds

[ea] poburm~uaddg
¥ (ea] pabuim-anig

&Q@g

*AON

TR0

*dag

8@34‘

Lmp

sunp

Aey

»xdy

saﬁg

uotaedabiy f1ed
Gurbeyg
BuLpasdqg
votgedh iy buradg

PARLLEY

‘qag | cuep

gataadg

JHYHD

ALIDICOINEL WI0X0 #4177

RTUAGY PUR YLy <o3eT

04 revel IO awey

)
L™
[y



STATEMENT THAT THE RESERVATION IS IN THE PUBLIC INTEREST

The applied-for reservation is in the public interest. trong
evidence that this request is in the public interest is found in the
overwhelming executive, legislative and public support given to Senate
Bi11 728 {the Yellowstone moratorium) during the 1974 legisiative session.
Granting of the reservation here requesied would strengthen and augment
that support and interest.

The public benefits which will cccur from the reservation include
the following:

{1) continued perpetuation of the fish and wildiife resources as
currently found in the Yellowstone basin, whose existence 15 in the
public interest;

{2} continued perpetuation of the existing fish and wildlife resources
found in the Yellowstone basin for current and future utilization by the
ubhlics
’ (3) prevention of the gradual depletion of streamflows curvently
enjoyed by the public for recreational uses;

{4) maintenance of water quality which contributes to 2 clean,
healthful envircnment for the citizens of Montana and the nation;

{5} = contribution to the protection and continued utilization of
existing water rights in the basin.

This application s not a recusst for flow augmentation through
storage. It is an appiication that there be establishedc 2 base that
perpetuates the historical and natural flow pattern of the Yellowstone
River and that this base be supported by the Board of Natural Resources.

Fish and wildlife have always been 2 part of Montana. For many
centuries they have been a source of support of human 1ife and continue
to be a part of the way of 1ife in Montana. They have been, and are, a
continual source of pubiic recreaticn. Fish and wildiife are environ-
mental indicators as to what we are doing with the public's Tand and water.
Impact on the Tand is reflected in fish and wildiife populations long
before we can precisely measure or predict the total environmental impact
of our activities. After gaining acceptance of this cencept, rapidly
evolving envirvonmental Taw is providing a remarkable array of real
opportunities for fish and wildlife managers to defend fish and wildlife
habitat, Montana is 2 qood case in point. The real chalienge now lies
in implementation.

In discussing the adverse and beneficial environmental and economic
effocts of the reservation as required in the MAC rules, it became evident
that any discussion must include alternative actions if these effects were
to be determined. Thus we have discussed these alternatives in narrative
form and summarized the impacts in an environmental-economic matrix.

The alternative actions chosen for discussion and the matrix include
four possible actions which could be taken by the Board of Natura! Hesources
on this reservation application. These include {1} no reservations of any
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kind are granted; {2; Fish and Game reservation 1s granted in the full
amount requested; {3) Fish and Game reservation is not granted at all, but
reservation requests by conservation districts, cities and towns are
granted in full and the remaining water allocated on a piecemeal basis;
{4} Fish and Game reservation is granted in some lesser amount.

%
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There are an infinite number of possibilities and combinations in this
Tatter category and it is impossibie to analyze even & portion of them.
It is assumed the adverse impacts would be greatest the less water is
granted.

The discussion and matrix assume the conditions of the alternatives
would apply to each stream in the same amounts and do not show the
infinite possibilities which could occur in water reservation allocations.
It is our contention that although the dewatering of a single stream may
not produce significant adverse environmental or economic consequences,
the cumulative effects of such individual dewaterings will produce these
adverse consequences in the long run. Not granting a reservation on any
given stream may not show adverse economic impacts. However, the cumula-
tive effects might have adverse impacts. The matrix thus shows only the
net primary effects of alternative actions, even though secondary Tmpacts
might occur. Examples of these effects are discussed below.

A
Envivonmental Impacts

Possible, and available, alternatives to the reservations herein
requested are as follows:

{1} No reservations of any kind are granted.

Acceptance of this alternative by the Board of Hatural! Resources
would maintain the status quo as far as water allccations are concerned.
Water use permits would continue to be issued on a first-come, first-served,
niecemeal basis as they currently are being issued. Water rights for
instream uses would not be available and these rescurces would continue
to suffer from gradual dewatering of streams. Fish and wildlife rescurces
would continue to receive no vecognition in the issuance of water use
permits and would thus continue to be degraded by the diversicn of water
for other uses.

Water use permits requested by industry would eventuaily be issued
following expiration of the Yellowstone moratorium and agriculture and
instream uses would not receive the "preference” in use over other use
permits as is authorized in the Yellowstone moratorium {Section 89-9-
105(2) R.C.M. 1847.

Another significani long-term detriment to be derived from this
alternative would be the continued issuance of water use permits for
diversionary purposes without the benefit of knowing water avaijability
and current usage. Only through the process of determining existing
rights as authorized in Montana's Water Use Act can future water 2llocations
be accompiished in a rational manner. This adjudication process by the

[}
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ctate of Montana is necessarily slow and complicated and it will Tikely
be many vears before the process is completed in the entire Yeliowstons
hasin. Thus this would not be an immediate solution to water aliccation
problems and would assume the risks of making proper Tong-term solutions

eyen move unavaijlable.

Existing water rights in the river basin will at all times be honored.
1f the reservations here requested are not granted and approved, any
waters available over and above such existing rights will be vulnersbie
to future appropriations by permit. If these future appropriations are
allowed to be executed in advance of, or without, the reservations here
requested being established, the fish and wildlife resources will be
permanently deprived of the waters so necessary for their healthy survivai.
It is readily apparent that when realistically considered, under our current
water laws and regulations, waters once allowed to be appropriated might
well never again be available for reservaticn for fish, wildlife and
recreational purposes. The need for an adequate reservation now is thus

dictated,

The principal detriment in the use of this alternative would he
toward instream water uses for fish and wildlife. Other beneficial water
ysers such as agriculture, industry, domestic, power, mining etc, would
continue to obtain water as they needed it while fish and wildlife resources
would do with iess amounts as the years went by. The losses to the pubiic
could, thereby, hecome irretrievable.

{2} Fish and Game reservation granted in full.

Such action would have twe types of environmental consequences:
{a) Inthe upper Yellowstone basin (from Gardiner to Big Timber) applicant
asks for reservation of the "instantaneous streamflow subject to existing,
Tawfully appropriated water rights in the stream reach,” except during
the spring high water months. Specific flows have been requested for
thase months or portions thereof. In this situation the environmental
benefits derived will very much favor proper instream uses for fish and
wildlife and recreation. In those streams currently not suffering from
dewatering, existing levels of aquatic populations will be maintained
becauyse there will be no change in the natural streamflow regime.
Streamflows will continue to include highs and lows. and those flows in
hetween to which existing populations have evolved. On those tributary
streams where water levels are alveady low due to summer irrigation
withdrawals, and where the aquatic resources are perhaps currently not
at optimum Tevels, granting of the reservation will help ensure that
those populations are not further degraded by reduction in flow, and will,
perhaps, allow them to increase in numbers in the long run.

In this upper portion of the basin, water for agricultural and
industrial uses will be available during the spring high fiow pericd when
streamflows exceed our request for that periocd. During other months,
existing water rights will be protected, but new rignts will not be
possible unless alternative water sources are found, suitable offstream
storage facilities are developed, or water use sfficiencies are increased.



{b) In the middle and Tower portions of the basin, specific streamfliow
quantities {"numbers®) have been requested. By assigning these numbers,

we have ourselves ultimately altered the natural fiow vregime of the streams,
assuming that all water in excess of our requests will be withdrawn for
other beneficial uses. Thus we have created conditions which will alter
the status of existing fish and wildlife populations through changes in
aguatic and riparian habitat of the streams. This will be a future
environmental detriment fo these instream uses.

Conversely, granting of the full request will be an environmental
benefit from the standpoint that fish and wildlife will have access €0
streamflows which could otherwise be withdrawn for other future beneficial
yses, to the detriment of those populations. In those instances where
streams have been low at times due to water withdrawals, establishment of
flow numbers will protect the aguatic resource from further degracation.

Thus in weighing the beneficial against the detrimental effects of this
alternative on fish and wildlife, the net effect will be to benefit the
aguatic resource. Although it is not logical from a fish and wildlife
standpoint, to reguest flow "numbers” on natural, unreguiated streams,
we are forced into this position by the recognition of the needs of cther
water users,

Water will be available above our flow reguests for other uses
throughout the year, making new water sources of offstream storage projects
less likely requirements than in the upper basin,

In all cases existing rights will be honored and existing irrigaticn
facilities will he protected from excessive lowering of water levels.

{3} Fish and Game reservation not granted at all while reservations for
future diversicnary use are granted.

This alternative will have a completely detrimental effect on aguatic
rescurces. MWater will be allocated to other uses, particularly future
diversionary uses, with no consideration for instream resource values.
Water will be available for both agricultural, domestic and industrial
uses in more or less unlimited amounts since no quantities for instream
uses are provided for. This will be beneficial to those other users but
will ultimately destroy existing fish and wildlife values of the river
systenm.

Existing water rights in the river basin will at all times be honoved.
[f the reservations heve requested are not granted and approved, any
waters available over and above such existing rights will be vulnerable
to future appropriations by permit. If these future appropriations are
allowed to be executed in advance of, or without, the reservations here
requested being established, the fish and wildlife resources will be
nermanently deprived of the waters so necessary for their healthy survival.
1t is readily apparent that when realistically considered, under cur current
Jaws and regulations, waters once allowed to be appropriated might well
never again be available for reservation for fish and wildiife purpcses.
The need for an adequate reservation now 1s thus dictated.
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This alternative is probably the most detrimental of the four presented.
it is more detrimental than alternative (1) since it would allocate water
for a number of years in the future, leaving Tittle or no chance for pos-
sible future fish and wildlife uses. Alternative (1) does not grant rights
for the future and thus allows us the chance to eventually obtain water
for instream fish and wildlife uses from unallocated water sources.

{Adoption of this alternative would completely ignore constitutigna!l and
statutory directives and concerns.

(4) Fish and Game reservation granted in some lesser amount.

There are an infinite number of possibilities and combinations in this
alternative and it is not possibie to address even a portion of them.

Under this alternative, it can generally De stated that the more the
requested reservations are discountad, the more detrimental the impacts wil
be on fish and wildlife and pubiic recreation. Alsc, it might fairily be
stated that the more such reservations are discounted, the more the risk
of irretrievable loss to the fish and wildlife resocurce in years to come -
especially 1f such discounting would be effected in order to accommodate
applications for water applications not now in existence or for uses not
now being exercised.

1
i

In assessing the net environmental and econcmic impacts of the
reservation, certain conditions must be assumed. For example, to say that
a reduction in streamflow will have a negative effect on aguatic populations
in a given stream, we make the assumption (properly. it is believed) that
we are all attempting te maintain the existing ecological situation as
closely as possible. To assume otherwise would cpen a Pandora's box of
speculative potential positive effects which could occcur with a reduction
in flow. For example, a reduction in flow might increase the fregquency
of excessive algal amounts in the stream on an annual basis. This could
be proclaimed as a benefit to the algae and, consequently, to fish which
depend upon algee for food. At the same time, biological oxygen demand
(BOD) could be increased on the greater amounts of decomposing algae, causing
lowered oxygen content in the stream. Lowered flows which allow access to
fishing areas currently flooded by high water would benefit public access,
but might not allow channel forming processes to cccur which would produce
detrimental effecis on aguatic habitat. An increase in summer water
temperatures might benefit swimmers who previously made only Timited use
of the stream reach, but could adversely affect aguatic populations and
water quality. Low water Tevels which allow raccoons, skunks and other
predators more freguent access to Canada goose nests on river islands
would obviousty benefit the raccoons, but would be detrimental to the geese.

Environmental conditions in the river system have historically
favored one species and then another, depending on environmental conditions,
including quantity of water available. Goose nest predation, for example,
has always occured; however, it has been higher in some years than in others.
Thus geese are henefited during optimum river flows for nesting while
predators have benefited in other years. By this request we do not wish
to preciude natural pradation, we simply do not want it to become a more
freguent and permanent part of the ecosystem.



Thus any final analysis of adverse and heneficial effects of being
granted or not being granted the reservation reguest cannotl separate any
part or function of the ecosystem from the whole ecosystem as it currentiy
exists. Our philosophy then in assigning positive or negative values to
environmenta! parameters is that a detrimental effect would be ane which
might alter the current structure of the ecosystem as & whole even though
some portion of that system might be benefited.

B
Economic Impacts

Economic analysis of the impacts from ocur reservation is difficult
to accomplish due to inadequacies in avzilable information. What is
necessary is to be able to guantify the dollar value of impacts CCCUrring
from a water reservation. (For example, the expenditures cf anglers in
the upper Yellowstone - Paradise Valley - 1is $X per person per day.)
Then, through quantification, the impact of Tosing these expenditures can
be addressed. Similarly, boating, camping, rafting, swimming, etc. could
he analyzed as to their impacts. Unfortunately, this information or the
value of the amenity rescurce is not available for the Yellowstone pasin.

What does exist, are studies identifying and measuring the economic
value of tourism and recreation. Polzin and Schweitzer {1975) estimated
the expenditures of nonresident angiers in 1971, and the direct income to
Montana residents for each dollar spent. Although based upon nonresident
expenditures, the analysis can be used as a base to estimate changes in
the economy occurring from resident expenditures {vecreaticn; as well.

A study conducted for the Montana Fish and Game Department in 1960
indicated significant average expenditures by resident and nonresident
anglers {McConnen 196C). Again the precision of the data does not allow
specific analysis in the Yellowstone basin, but will adequately assist
assessment of changes in the local and basin economy {Qum et al 1973).

One problem area which exists with analysis of the economic impacts
of cur water reservation is assessment of foregone oppertunities. Agri-
culture could be adversely impacted with marginal units going out of
production due to lack of ability to irrigate new lands. Where our full
reservation precludes water development by agriculture, then potential
increased revenues will be lost to the farmers and ranchers and to the
local economies (it is not clear, however, that conflicts will exist over
available supplies}. However, there are nc numbers available to allow for
analysis of these potential changes.

While the resulting agricultural eccnomic impacts from our reservation
(if granted in full) will be in all probability minimal, as will be
discussed later, fafﬁgane industrial development could have substantial
short-term impacts..l/ Quantification of the income and employment derived

T/ Short-run impacts of the expected 1ifetime of possibie industrial uses
would be approximately 40-50 years {for exampie, the expected 1ife of
Colstrip 3 & 4 is 37 years). Conversely, instream valuves will be for
an infinite time.
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from a coal generation or coal gasification plant is possible, whereas the
instream value of a river is not possible to guantify at this time. Hence,
there is no ability to guantify benefits vs. costs under the wvarious

alternatives.

Likewise, no quantification is available for the “consumer surplus”
of the instream values. By "consumer surplus” the econcmist means the value
of fishing over actual out-of-pocket expenses such as foed, lodging, Trans-
portation, equipment costs, etc. Or put another way, it is what a blue
ribbon fishery is worth to its users including anglers, viewers, fioaters,

etc.

We do not believe dollar values can currently be assigned to the
intangible instream water uses. A receni paper by Copeland and Stroup
{1976}, economists at Montana State University, confirms the problems to
he overcome in the estimation of the economic value of these amenities,
particularly on a stream system 1ike the Yellowstone River with 1is
great expanse and variety of recreaticnal uses. An abstract of the
paper is presented in Appendix C. Therefore, this department does not
choose to relate the economic beneficial and adverse effects of the
reservation in dollar values.

What can he done to show the economic effects of our reservation is
a quaiitative analysis of the economic jmpacts directly {and indirectly
through income and empioyment multipliers) resulting from recreational
amentities of the Yellowstone basin.

The form of the analysis will be a matrix using positive, negative
and negligible impacts. Assuming recreation expenditures to be positive
for recreational use {see previously menticned studies) and Tocking at

recreation values of varicus reservation alternatives, then analysis can
be done. [See Economic Background, Appendix 9.}

Several points should be given about the assumptions of the matrix.
First it assumes that there will be no water quality problems in the lower
stretches of the river such as incrzased salinity, B0OD, splids, temperature,
etc. with increased diversions. If these problems do occur, then the
impacts from the full water reservation on agriculture would be negligibie
or positive in Sections 3, 4 and 5 because with poor water quality the
Yellowstone will be unsuitable for irrigation, with those using the water
doing harm to the productive capabilities of their land and hence their

economic position.

Secondly. it assumes that irrigation uses will remain the same.
For example, in Sections 1 and 2, which are predominantly ditch systems,
the conversion to sprinkler irrigation would conserve consideranie water,
which would be available for future use.

Similarly, the matrix assumes no offstream stcrage of spring runoff.
If captured, this water could be used for additional irrigation.

At this time it is difficult to understand the total economic ramifica-
tions of this application. The worst picture 1s presented here, although
it could change considerably when movre information s Known.

]
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€. State and Federal Legislation and Policies Which Support the Reservation

In accordance with the MAC Rules governing water reservation applica-
tions, the following state and federal Tegislation and policies are
submitted in support of this application. All of these laws or policies
relate to the concern for preservation of the environment through the
wise use of natural resources, including an extremely important use -
WATER. These laws and policies reflect the concern of Montana citizens
as well 25 citizens of the United States in protecting the unigue
natural resources which have provided this country with a way of life
second to none on this earth. Streams have always been closely assaciated
with our way of 1ife. They have nourished our growth, irrigated our
farms, provided electric power, and served as avenues of commerce.
2yt in the course of time and through development, many of ocur sireams
and rivers have become sc degraded from pollution, physical destructicn
and dewatering that they are no longer fit for human contact. This
trend has recently been reversed through passage of legislaticn which
has altered the old way of doing business. When the Wild and Scenic
Rivers Act {Public Law 90-542} was recommended to congress for passage,
the secretaries of interior and agriculture made the following declara-
tion:

"America's rivers flow deep through our national censciousness.
Their courses beckoned us to explore a new continent and build a nation.
and we have come to know, depend upon and love the rivers that water
our Tand.

"We have harnessed many of our rivers, dedicating some to naviga-
tion, others to power, water supply. and disposal of wastes. But we
have not vet made adeguate provision to keep at least 2 small stock of
our rivers as we first knew them: wild and free-flowing. In a nation
as bountifully endowed with rivers as ours, it is time to de so.”
{From Wild and Scenic Rivers information pamphlet by Bureau of Outdoor
Recreation and U.S. Forest Service, June 1965.}

Recognition of the fish and game resource is present in the
Montana Constitution and in Montana statutes. While this recognition
was implicitly recognized before the early 197C's, it has been directly
stated since that time.

in all this legislation, the importance of the fish and game
and recreational resource is acknowledged as a legal contender for the
land and water that now sustains it. This recognition is gained through
censtant emphasis on its right to exist and its ability to indicate the
quality of ocur own existence.

The following is a summary and discussion of state and federal
tegislation and policies relating to this reservation appilication.

State of Montana Legislation and Policies

{1} Constitution of the state of Montana adopted March 22, 1972
and ratified June 6, 197Z.

Article IX deals with the environment and natural rescurces. DSec-
tion 1{1) states that the state and each person shall maintain and

improve a clean and healthful environment in Montana for present and
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future generations. Section 1{2) states that the legisiature shall
orovide for the administration and enforcement of this duty; Section
1{3) states the legislature shall provide adeguate remedies for the
nrotection of the environmental 1ife support system from degradation and
oravide adequate remedies to prevent unreascnable depletion and degrada-
tion of natural rescurces.

Section 3(3) states that surface waters are the property of the
state for the use of its people and are subject to appropriatien for
beneficial uses as provided by law.

This constitutional mandate and declaration directly support the
instream beneficial use applied for because instream uses of water as
requested in this reservation application are beneficial water uses
as defined in the 1973 Montana Water Use Act. Granting of the water
quantities requested in this application will contribute to maintenance
of a clean and healthful environment and will help prevent unreasonable
depletion and degradation of natural resources.

{2} The Montana Water Use Act
(Sections 89-865 through 89-8-111 R.C.M. 1947}

This 1973 law is the authority under which this reservation applica=-
tion ic submitted. Section 89-866 (2} declares that the purpose of the
Act is to implement Article IX, Section 3(4) of the 1972 Montana Con-
<titution. Section 89-866{3) declares that it is the policy of the
state to "encourace the wise use of the state's water resources by
making them available for appropriation consistent with this act, and
to provide for the wise utilization, deveiopment, and conservation of
the waters of the state for the maximum benefit of its pecple with the
least possible degradation of the national aguatic ecosystems.” {Emphasis
added. ) Section 89-867 defines "beneficial” water use to include fish
and wildlife and recreational uses. “Appropriate” is defined to include
reservation of water by a public agency. Section 83-830 states that
a state agency can reserve water "for existing or future beneficial
uses, or to maintain a minimum flow, Tevel or quality of water through~
out the year, or at such perieds, or for such length of time as the beoard
{Board of Natural Resources) designates.”

Since this state law is the authority for this reservation, it
directly relates to and supports the beneficial use applied for.

{3} Yellowstone Moratorium
(Sections 89-8-103 through 89-8-111, R.C.M. 1947)

A three year moratorium on issuance of water use permits for flows
greater than 20 cfs or storage of 14,000 acre feet or more was passed
by the 1974 legislature. The moratorium applied only to the Yellowstone
basin. The legisiature, in adopting the moratorium, noted the follow-

ing findings and policy:



“The legislature, noting that appropriations have been claimed,
that applications have been filed for, and that there is further wide~
spread interest in making subsiantial appropriations of water in the
vellowstone River basin, finds that these appropriations threaten the
depletion of Montana's water resources to the significant detriment of
existing and projected agricultural, municipal, recreational and ather
uses, and of wildlife and aquatic habitat. The legislature further
finds that these appropriations foreciose the options to the people of
this state to utilize water for other future beneficial purposes, in-
cluding municipal water supplies, irrigation systems, and min mum
flows for the protection of existing rights and aguatic life. The
legistature pursuant to its mandate and authority under article IX
of the Montana Constitution, declares that it is the policy of this state
that before these proposed appropriations are acted upon existing rights
to water in the Yellowstone basin must be accurately determined for
their protection, and that reservations of water within the basin must
he establishad as rapidly as possible for the preservation and protec-
tion of existing and future beneficial uses.”

Reservations established before applications for permits are granted
are preferred uses over the right to appropriate water and permits
issued are subject to that preferred use.

Evidence that this reservation request is in the public Interest
can certainly be derived from the overwhelming executive, legislative
and public support given this legisiation {as Senate Bi11 728). This
reservation request strongly relates to this legisiation since it
strengthens state government’s position in meeting the intent of that
act.

(4} Montana Environmental Policy Act
{Sections 69-6501 through 62-6518 R.C.M. 1947}

In section 2 of the Act, the purpose is cited:

“The purpose of this Act, is toc declare a state policy which will
encourage productive and enjoyable harmony between man and his environ-
ment; to promote efforts which will prevent or eliminate damage to the
environment and biosphere and stimulate the health and welfare of man;
to enrich the understanding of the ecclogical systems and natural resources
important to the state; and to establish an environmental gquality coun-
cil.”

The manner in which this policy wi

11 be implemented is stated
iater in the act. Sections 3{a} and 3(b} s

tate:

“(32) iIn order to carry out the policy set forth in this act, it
is the continuing responsibility of the state of Montana to use all
practicable means, consistent with other essential considerations of
state policy, to improve and coordinate state plans, functions, programs,
and resources to the end that the state may --
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(1) fulfill the responsibilities of each generation
as trustee of the envirocnment for succeeding generalions;

{(2) assure for all Montanans safe, healthful, productive,
and esthetically and culturally pleasing surroundsing:

(3) attain the widest range of beneficial uses of the
environment without degradation, risk to heaith or safety,
or other undesirable and unintended consequences:

A

(4} preserve important historic, cultural, and natural
aspects of our unigue heritage, and maintain, wherever possible,
an environment which supports diversity and variety of in-
dividual choice;

{5} achieve a balance belween population and resource use
which will permit high standards of living and a wide sharing of
1ife's amenities; and

{6} enhance the quality of renewable rescurces and approach
the maximum attainable recycling of depletable resources.

(b} The legislative assembly recognizes that gach perscn shall
be entitled to a healthful envirenment and that each person has z
responsibility to contribute to the preservation and enhancement of
the envirconment.”

Further, Section 4 states in part:

“The legislative assembly authorizes and directs that, to the
fullest extent possible:

{a) The policies, regulations, and Taws of the state shzall be
interpreted and administered in accordance with the policies set forth
in this act., and. L

Thus it would appear that water allocation is a significant action
which falls within the reguirements of this act. This legislation directiy
sypports this reservation request which is intended to preserve the
integrity of the Yellowstone River and its tributaries and which wil]
contribute to the health and welfare of man and promote harmony hetween
man and his envircnment.

{5} Montana Stream Protection Act of 1965
{Sections 26-1501 through 26-1509 R.C.M. 1547

Section 26-1501. R.C.M. 1947 states it is "the pclicy of the state of
Mantana that its fish and wildlife rescurces and particularly the fishing
waters within the state are to be protected and preserved to the end
that they are available for all time, without change, in their natural
existing state except as may be necessary and appropriate after cue
consideration of all factors involved.”



Although this Act speaks specifically to physical changes in stream
channels due to construction or hydraulic projects which alter the
existing state of those stream channeis, it is chvious that the intent
of the act was to protect Montana streams and the resgurces they support
from degradation. Water quantity 1s a necessary factor in maintenance
of these streams and cannot be separated from the total habitat require-
ments which support the fishery resource. Thus this Tegislation relates
to and supports the purpose of this reservation application for benefi-
cial water use.

{6} The Natural Streambed and Land Preservation Act of 1975
(Sections 26-1510 through 26-1523 R.C.M. 1947}

Section 26-1511 states "It is the policy of the state of Montana
that its natural rivers and streams and the lands and property immediately
adjacent to them within the state are to be srotected and preserved to
be ayailable in their natural, or existing state, and to. . " and “further
it is the policy of this state. . .to protect the use of water for any
useful or beneficial purpose as guaranteed by the Constitution of the
state of Montana.”

Instream water uses for fish and wildiife and recreation are
heneficial water uses according to the 1573 Montana Water Use Act and
are thus subject to appropriation under terms of the 15872 Constitution.
Thus this act supports the purpose of this reservation application for
beneficial instream water use.

(7} Chapter 345, Laws of 1969 Amending Section 89-801

This act amended Section 89-801 to allow the Department of Fish
and Game to appropriate the unappropriated waters on 12 designated
streams or stream sections "in such amounts only as mey be necessary
to maintain streamflows necessary for the preservation of fish and wilc-
1ife habitat.” These rights have priority over other water uses in the
ctream until the district court in the area should decide another
beneficial use tc be more appropriate. The 12 streams designated
included 7 which are designated “blue ribbon" plus 5 others which are
important trout fisheries in Montanea.

The fact that the legislature so acted before fish and wildiife,
and recreation use were statutorily identified as "beneficial uses”
is indicative of the importance placed on instream water uses even
before the 1973 Montana Water Use Act was passed. Although Section
89-801 was repealed by the current act, the water filings on the 12
Siveams are Still valid since 'existing rights’ are recognized by the
Current water law. Ihis legisiation supports the beneficial water use
requested in this application.




Section 69-4801 R.C.M. 1947 - Public Policy of the State of Montana
{Regarding Water Pollution)

.
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This section of the public Health and Safety Codes states the public
policy of Montana is to "conserve water by protecting, maintaining, and
improving the quality and potability of water for public water supplies,
wildlife, fish and aquatic life, agriculture, industry, recreation.
and other beneficial uses,” and to provide a comprehensive program
for th§ prevention, abatement. and control of water pollution. ™ (Emphasis
added.

The public interest will be served by granting this veservation
request in that the water quantity requested will contribute to the
prevention of water pollution which could harm fish and agquatic iife,
wildlife and recreational uses of the streams in the Yellowstone basin.

The following legislative acts contain similar language relating
to preservation of the environment and jts 1ife support systems
(summary statement is at end of this listing):

(9) Renewabie Resource Development Act
{Sections 89-3601 through 89-360% R.C.M. 1947)

Section 89-3601, policy, states that natural resource development
in the state will be conducted to "preserve for the citizens the bene-
fit of the state's natural heritage and to ensure that the quality of
existing public resources such as land, air, water, fish, wildlife and
recreational opportunities are not significantly diminished by develop-
ments supported by this act.”

{10} Montana Major Facility Siting Act, Chapter 327, Laws of 1973

The policy of this act is found in Section 70-802 and states as
follows:

"1t is the constituticnally declared policy of this state to
maintain and improve a clean and healthful environment for present and
future generations; to protect the environmental 1ife support sysiem
from depradation and prevent unreasonable depletion and degradation of
natural resources; and to provide for administration end enforcement
to attain these objectives.”

{11} The Montana Resources Indemnity Trust Act
{Sections 84-7001 through 84-7013 R.C.M. 1947}

“It is the policy of this state to provide security against loss
of damage to our environment from the extraction of nonrenewable natural
rescurces. Recognizing that the total environment consists of our air,
water, soil, flora, faunz, and alsc those sccial, economic, and cultural
conditions that influence our communities and the lives of our individual
citizens, it is necessary that this state be indemnified for the extrac-
tion of those resources. Therefore, it is the purpose of this chapter to
provide for the creation of a resource indemnity trust in order that the
people and rescurces of Montana may long endure.”

Tt
]
g



(12} The Montana Pesticides Act
{Sections 27-213 through 27-245 R.C.M. 1647}

Section 27-214, declares that “The control of pesticides and their
use is essential for the protection of man and his envircnment. Pesti-
cides are currently considered valuable and necessary 10 crovide
sufficient quantity of quality foods and for the protection of humans
from vector-borne diseases. However, the protection of man and his
essential needs - water, air, food, animals, vegetation. pollinating
insects, and shelter from pesticides which are potentially dangerous -
is in the public interest now and in the future. Therefore, it is
deemed necessary to provide for the control of pesticides.”

{13} The Montana Strip and Underground Mine Reclamation Act
(Sections 50-1034 through 50-1057 R.C.M. 1947 )

The policy of this act states in part in Section 50-1035 R.C.M. 1947,
that it is the declared policy of this state and its people

. to maintain and improve the state's clean and healthful environ-
ment for present and future generations,

- to protect its environmental life-support system from degrada-
tion,

- %0 prevent unreascnable degradation of its natural rescurces,

- to restore, enhance, and preserve its scenic, historic, archaeologic,
scientific, cultural, and recreational sites.”

by proper control and planning of strip mining activities in Montana, and
also preventing certain unigue lands from being mined if the land has
heen defined as having such unique characteristics as {1) "biological
productivity, the loss of which would jeapardize certain species of
wildlife". . . {2)"ecological fragility in the sense that the land,

once adversely affected could not return to its former ecological

role in the foreseeable future," {3} "ecological importance” such that
the land is of such importance to the total ecosystem that even temporary
disturbances could precipitate 2 systemwide reaction of unpredictable
nature, {4) "scenic, historic, archaeologic, topographic, geologic. . .or
recreational significance.”™

{14) The Open Cut Mining Act
{(Sections 50-1501 through 50-1517 R.C.M. 1947}

Section 50-1502, R.C.M, 1947, states "Policy of state. It is the
nolicy of this state to provide for the reclamation and conservation of
land subjected to open cut bentonite, clay, scoria, phosphate rock,
sand or gravel mining. Therefore, it is the purpose of this act to
preserve natural resources, to 2id in the srotection of wildlife and
aguatic resources, to safeguard and reclaim through effective means and
methods all agricultural, recreational, home and industrial sites
subjected to or which may be affected by open cut bentonite, clay.

[
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scoria, phosphate rock, sand or gravel mining to protect and perpetuate
the taxable value of property, o protect scenic, scientific, historic
or other Unigue areas, and to promote the health, safety and general
welfare of the people of this state.”

{15} The Strip and Underground Mine Siting Act
(Sections 50-1801 through 50-1617 R.C.M. 1947)

The act provides in Section 50-1602 a policy of the state which
will "provide adequate remedies for the protection of the environmental
life support system from degradation and provide adequate remedies
to prevent unreasonable depletion and degradaticon of natural resources”
and exercise general police power to provide for the health and welfare
of the people.”

{18) Mined Land Reclamaticn Act
{Sections 50-1201 through 50-1226 R.C.M. 1947)

The act controls reclamation of mined Tands and gives as one of the
purposes of the act (Section 50-1202} to provide for {1} "the recognition
of the recreaticnal and aesthetic values of Tand as a benefit to the
state of Montana® and {2) “that the usefulness, precuctivity and scenic
values of all lands and surface waters involved in mining and mining
exploration within the boundaries and Tawful jurisdiction of the siate
will receive the greatest reasonable degree of protection and reciama-
tion to beneficial use.”

{17} The Nongame and Endangered Species Conservation Act
[Sections 26-1801 through 26-1809 R.C.M. 1947)

The policy stated in this act declares in part:

“{1} That it is the policy of this state to manage certain nongame
wildlife for human enjoyment, for scientific purposes, and to ensure
their perpetuation as members of ecosystems.”

The policy of this act further supports the proposed beneficial
use, as water is necessary for the perpetuation of these species.

1t is clear that all the above acts intended to protect the natural
resources of Montana from unwanted degradation.  Thus each of these
acts in its own way provides for the concern of Montana citizens to
nrotect natural values of their environment for the preservation of
their health and welfare. We believe these acts {0 represent a desire
by the people of Montana to preserve these natural values and that these
acts support our application for reservation of water to sustain the
fish, wildlife, and recreational values of the Yellowstone River basin.



Montana Fish and Game Commission Policy Statemenis
Belated To instream Uses of Water for Fish,
Wildiife and Recreation

The following excerpts from Montana Fish and Game Commission meeting
minutes relate directly to and support this department’s request for
instream heneficial water uses in the Yellowstone basin.

(1} Item 51, April 20, 1965, Yellowstone State Waterway

Mr. Dunkle advised the commission of a proposal from District Five
that the Yellowstone River be dedicated as a state waterway. It s
considered one of the 100-top trout streams in the USA and is popular
for float trips. The department has several fishing access sites on the
river which can be- developed as campgrounds and beat Taunching areas.
Sportsmen and civic groups that have been contacted in recard to the
proposal are very enthusiastic. The directer recommended to the commissicn
the dedication of the river as a state wateyway and said that a detailed
plan for the develapment of areas 2leng the river would be forthcoming.
Mr. Leipheimer indicated that additional importance should be attached
to this area in that part of the Lewis and Clark Expedition followed
this route on the return trip.

Motion, Mr. Leiphcimer: "1 move to dedicate the Yeliowstone River
from the Yellowstone Park line to Pompeys Pillar as the Yellowstone
State Waterway.” Seconded by Mr. Weintz. Carried.

(2} 1Item 24, June 5, 1961, Water Development Policy

The following motion was made to adopt a water development policy
which has been under censideration for some time.

Motion, Mr. Staves: "I move to adopt a Water Development Policy
as follows:

"Fishing and hunting are major recreational activities in Montana.
They are activities that contribute highly to the economy of the state.
fbove all, they are activities that owe their existence fo adegquate
supplies of suitable waters.

“The water needs of a rapidly expanding human population and the
increasing demands for water for industry and agriculture will seriousiy
reduce the amount of water available to fish and wildiife. If the
£ish and wildlife resource is to survive and continue to be of prime
importance, not only to the state of Montana but to the nation, then
consideration commensurate with this importance should be a part of
the planning in 211 proposed water development projects.

“The uyse of water for fish and wildlife is difficult to evaiuate
on a dollar basis. For this reason fish and wildlife often receive
only minor recognition 2t the bargaining table when compating with other
established water uses. By Montana law. the use of water for fish and
wildlife is not considered one of the prime beneficial uses. Trout



streams can be, and often are, completely dried up when the water is
diverted for irrigation. Irrigation practices that, in many instances,
may do more damage than good to the tand? Studies of irrigation practices
in Montana have shown that from 10 to 60 percent of the water diverted
never reaches its destination. Of the water that does reach the field,

30 to 50 percent is lost by deep percolation and surface run-off caused
by over-irrigation. Since the use of water by fish and wildlife consti-
tutes a nonconsumptive use. many Montana trout streams could be saved

by improved irrigation practices alone.

“Montana is one of the last strongholds in the nation of natural
trout stream fishing. The work of the Montana Stream Fishery Classifi~
cation Committee emphasizes very graphically that top quality fishing
streams in the state are limited. The committee composed of representa-
tives from the Montana Fish and Game Department, Montana State College,
and the Missouri River Basin Studies of the Bureau of Sport Fisheries
and Wildlife, spent more than five years in the preparation of a stream
classification map. Briefly, streams were rated cn the basis of access.
esthetics, use, and productivity. Based on these criteria, streams were
nlaced into four classes, ranging from steams important nationally
as well as statewide, to streams of relatively local impertance. In
the top two classes there are only 1500 miles of streams. The popular
conception of unlimited miles of fine natural trout streams in Montana
is both misleading and dangerous, in that it gives a false sense of
security and complacency.

"The Montana Fish and Game Commission feels that unspoiled recrea-
tion areas must be retained for the future, and encroachment upon irreplace-
able, wild and semi-wild rivers and their watersheds must be resisted.
The Commission feels that unspoiled wilderness areas are inextricably
interwoven with fish and wildlife considerations. There is a very
definite value in being able to hunt and fish in areas where native
fish and wildlife populations remain unchanged in a primitive setting.

It is recognized that increasing amocunts of electric power will be
needed by the expanding human population. These future populations will
also need increased outdoor recreational opportunities that are essential
to human well being. These recreational opportunpities will be lost if
the natural stream habitat continues to be exploited at the present

rate. The Commission feels that when water development prejects are
presented to the people and to Congress for approval, the gains to
irrigation, power, and flood control must stand on their own merits, and
losses to other resources including fish and wildlife must be clearly
stated.

"The Commission oppeses the granting of water development permits
to private companies or the allocation of funds for government water
rescurce developments until essential studies of the effects on fish and
wildlife are completed. OF the huge sums expended on the planning of
water development projects, adequate funds should be provided for
sertinent fish and wildlife studies. Provision should alsc be made
whereby revenue from a water development project would help defray the
incressed costs of Fish and/or game management resulting from the project.
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“The Montana Fish and Game Commission, in reviewing proposed
water development projects, will consider and base recommendations on
the follicwing points.

1. MNeeds for natural cutdoor recreational areas will increase as
human populations expand.

2. The use of water by fish and wildlife should be considered
one of the prime beneficial uses.

2, More efficient use of water taken for irrigation could be made
with the result that more water would be available for fish
and wiidlife.

4, Water poilution of any type is considered objecticnable because
of the detrimental effects on fish and wildlife.

5. Public access should be guaranteed where any water development
project is involved.

&. Stream channel changes by highway, road, and railrcad construc-
tion should be kept to a minimum. Where channel changes are
proven necessary, they should be meandered.

7. Adequate funds for essential fish and wildlife studies should be
provided by the agency concerned with a water development
nroject, and provisions should be made whereby revenue from the
water development project would help defray increased fish and/or
game management costs resulting from such water development
project.

8. Esthetic values should be recognized in terms other than those
of economic values alene.”

Seconded by Mr. Skibby. Carried.

{3} Item 15, March 7, 1974, Reservation of Flows - Yellowstone River

¥Mr. James Posewitz. administrator of the Environment and Informa-
tion Division, reported on the department's responsibilities under the
Water Use Act. He said that adequate reservation of Yellowstone River
flows is probably the Ne. 1 environmental problem in the state today
as the Yellowstone is under severe threat of total dewatering by the
enerqgy industry. The department filed for a water right on the Upper
Vellowstone River after the 1965 legislature gave authority for this
section and on certain cther streams. Application can now be made
under the Montana Water Use Act of 1973 to reserve sufficient flow in
any river to protect fishing, wildiife habitat and recreational oppor-
tunities. A draft of this propcsal was presented for the commission
consideration.

Mr. Allen Elser, Region 7 fisheries manager, explained techni-
calities involved in ascertaining adequate flows. It was found that
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a 30% flow would be adequate to maintain fish populations during the
tow water period.

Although Senate Bill 728, if it passes, would place a moratorium
on water use permits on the Yellowstone River for a 3-year period, Mr.
Posewitz recommended that the commission approve an application to
reserve flows in the Yellowstone River to support the purpose and
philosophy of the bill and provide a record of the need for a reser-
yation of flows. Our appiication would ask that no new users be allowed
who would not be willing to cease diversions when the river reaches

that Tevel.

Motion, Mr. Hagenston: "1 move to apply for a reservation of flows
in the Yellowstone River." Seconded by Dr. Pengeliy. Carried.

{4y Item 19, June 24, 1976, Yellowstone River Studies
Administrator of the Environment and Information Division, Jim

Posewitz, said that since the inception of the Water Use Act the

department has been conducting studies of the Yellowstone River in

order to support a reservation of flows in the river for the use of

wildlife. The legislature also placed a 3-year moratorium on major

use of water from the Yellowstone River which will expire in March

1977. The Bureau of Reclamation has Tinanced the present study which

is about to expire. They have offered to extend the fisheries investi-

gations for 15 months. This portion of the study would place emphasis

on fish populaticons and movements around major diversions in the Yeliow-

stone River. No additional personnel and no state funds would be

required. Mr. Posewitz recommended that the commission approve the

contract and authorize submission of a hudget amendment if it should

be required.

Motion, Mr. Klabunde: "I move to approve Contract No. 6-07-01-10810
with the Bureau of Reclamation to contribute $43,375.00 for continua-
tion of the fisheries investigations on the Yellowstone River for
15 months, to authorize the director to sign the document, and approve
a reguest for a budget amendment if necessary to spend the funds.”
Seconded by Mr. degstad. Carried.

Federal lLegislation

{1) The National Environmental Policy Act of 1969
(Public Law 91-190; 83 Stat. 852}

This Act has been cailed a national envircnmental "Bil11 of Rights.”

Section 2 of the fct states the purpose is "to declare z national
policy which will encourage productive and enjoyable harmony between
man and his environment and biosphere and stimulate the health and
welfare of man:; to enrich the understanding of the ecological systems
and national resources important to the nation; and to estabiish a
Council on Environmental Quaiity.”



The Yellowstone River is a blue ribbon stream in its upper reaches
and having been declarad such is of great importance to both the state
and the nation. Thus the preservation of this important ecological
system through the granting of this reservation request will ailow
oroductive and enjovable harmony between man and the Yellowstone River,
will help eliminate damage to this envirvonment and wiil stimulate
the health and welfare of man. This reservation request for beneficial
water use is supported by this legisiation.

{2} Federal Aid in Fish Restoration Act {Dingeli-Johnson Act)
(64 Stat. 430, as amended; 16 U.S.C. 777-777k)

An Act "to provide that the United States shall aid the states
in fish restoration and management projects and for other purposes.”

This act provides an excise tax on sport fishing eguipment and
supplies purchased by fishermen in each state. The money collected
is appertioned back to each state under terms of a formula based on
area of state and number of fishing licenses scid. These funds are
available annually and are used by state Fish and game departments
for fish restoration and management projects for aill fish species which
have material value in connection with sport or recreation in fresh
{and marine where applicable} waters of the United States. This act
enables the sportsmen who utilize fish resources to pay their own way
toward fisheries preservation and management. Since this act became
effective on August 9. 1950, sportsmen have realized the importance of
maintaining fish habitat and have funded this program through their
surchase of sport fishing equipment. The maintenance of this fish
habitat is directly related to water quantity and thus this reservation
request is directly related to continuation of this important wildlife
conservation program.

{3) Federal Aid in Wildlife Restoration Act {Pittman-Robertson Act)
{50 Stat. 917}, as amended {16 U.5.C. 669-665b, 569¢c-6697)

This act, passed on September 2, 1937 authorized the collection
of an excise tax on sport hunting eguipment, such as firearms and
ammunition, portions of which are returned to the states for programs
on the research and management of wildlife species, including big game,
small game, waterfowl and furbearers. The funds are returned to state
fish and game departments under terms of a formula based on area of the
state and number of hunting licenses sold. This act enables the sports-
men who utilize wildlife rescurces to pay their own way toward wildiife
preservation and management. Since this act became effective, sporismen
have realized the importance of maintaining wildlife habitat in pro-
ducing huntable wiidlife populations and have funded this program through
their purchase of sport hunting equipment and supplies. The maintenance
of riparian wildlife habitat is directly related to water quantity and
thus this reservation reguest is directly related to continuation of this
important wildlife conservation program.



{4} Fish and Wildlife Coordination Act (48 Stat. 401 as
amended; 16 U.S$.C. 661 et seq.)

This act was passed on March 10, 1934 and last amended in 1558,
The purpose of the act is tc recognize "the vital contribution of gur
wildlife rescurces to the nation, the increasing public interest and
significance thercof due to expansion of our national economy and other
factors, and to provide that wildlife conservation shali receive equal
consideration and be coordinated with other features of water resource-
development programs through the effectual and harmonicus planning,
development, maintenance, and coordination of wildlife conservation and
rehabiiitation. . ." One of the provisions of the act authorized the
Secretary of Interior to "provide assistance to, and cooperate with,
federal, state and public or private agencies and crganizations in the
development, protection, rearing, and stocking of ail species of wildlife,
resources thereof, and their habitat. . ." {Emphasis added.} The Act
has been important in water development projects and proposals by
inclusion of fish and wildlife needs and values in any of these orojects
authorized for construction. Many acres of wildlife habitat have been
acquired for inclusion in irrigation and hydropower projects which
otherwise would not have been available for wildlife management tcday.

The act points out the need fer orderly water rescurce deveiop~
ment which specifically includes preservation of fish and wildlife
habitat, such habitat being, in many cases, directly related to adeguate
water quantity such as is requested in this reservation application.

{5} Federal Water Poliuticn Control Act of 1956 (Public Law 84-660)
with amendments of 1981, 1965, 1966; the Water Quality Improve-
ment Act of 1970 and the Water Pollution Contrel Act Amendments
of 1972 (Public Law 52-500)

Through this series of acts, water pollution control laws were
strengthened. Public Law 92-500, the latest act, has the chjective
"to restore and maintain the chemical, physical and biclogical integrity
of the nation's waters.” By July 1983, whenever possible, water quality
is to be suitable faor recreational contact and for protection and propa-
gation of fish and wildlife. The 1565 amendment to the act was termed
the "Water Quality Act of 1965" which gave the states the opportunity
to hold public hearings, establish water gquality standards for inter-
state and coastal waters within their borders and to say what waters
they wanted and how clean their tocal waters should be.

Subsequent to Public Law 92-300 federal regulations were published
to implement the law. Federal regulation CFR 40 E 130.17 reguired
revisions to state water guality standards which would protect water
quality for a number of uses, including propagation of fish, shellfish,
and wildlife and for recreation purpcses. The regulations also directed
the states to develep and adopt a statewide antidegradation policy
which provides that existing instream water uses shall be maintained
and protected. No further water guality degradation which woyld interfere



with or become injurious to existing instream water uses is aliowed.

Also in high guality waters which exceed those levels necessary Io
support propagation of fish, shellfish and wildlife, and vecreation shall
he maintained and protected unless the public should decide stherwise.

Thus, this Tegislation directly relates to this reservation applica-
tion in that water quality will be protected from degradation by granting
0f the requested streamflows, allowing propagation of fish and wildiife
and public use of the waters for recreational purposes.

(6) Water Resources Planning Act of 1965 {Public Law B9-80,
47 U.5.C. 1962, as amended)

The state of Montana participates in this act through the kesources
and Planning Bureau, Water Rescurces Division, Department of Natural
resources and Conservation. Montana receives federal grants to fund
research in comprehensive water planning. The policy of the Act
encourages the conservation, development and ytilization of water and
related land rescurces of the United States on a comprehensive and
coordinated basis between federal, state and local agencies and private
enterprises. Section 103 of the Act astablishes the principles,
standards and procedures for river basin planning. The Principles and
Standards subsecuently established require river basin planning to
consider fish, wildiife, recreation and other envircnmental values
in an environmental quality account to properly treat the needs of
these resources in water development planning processes. According
to Principles and Standards, the objective of environmental quality
is “to enhance the cuality of the environment by the management, conser-
vation, preservation, creation, restoration, or improvement of the
quality of certain natural and cultural rescurces and ecciogical systems.”
Tnstream flow requirements are an important component of the environmental
quality account and thus this act supports our reservation application
for beneficial water use.

In summary, it seems guite clear that state and federail policy-
making bodies have great concern for the preservation of the environment
and have mandated that such natural rescurces as in water and fish and
wildlife be protected for continued health and enjoyment. These laws
and policies are submitted support of this reservation request to help
in the preservation of fish and wildlife resources themselves as weil
as the recreational values these resources bring to the people of
Montana and the nation.
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CONCLUDING STATEMENT

An additional point to be made in this reservation reguest is that
should cther gualified agencies or government entities also submit
reservation applications for instream heneficial water uses {such as for
water quality maintenance or for adequate use of existing irrigation
diversion facilities) on streams listed in this application, our re-
quests could be reduced accordingly where similar time periods are involved.
Our intent in submitting this application is to protect the fish and
wildlife resource. Fish and wildlife have no knowledge of ownership
of an instream resource maintenance flow. It is only important to provide
them an adeauate water supply for their continued existence.

Finally, it seems evident that a sophisticated streamflow and water
use monitoring system must be established in the Yellowstone River basin
if adeguate water management is tc De accomplished for the benefit of all

WatTer usars.
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APPENDIX A

Mathods and Procedures used to Determine Instream Flow Needs

This section briefly summarizes certain methods or procedures used 1o
determine instream flows necessary for the protection of aguatic habitat.
The purpose of this section is to explain procedures in one location in the
application rather than repeat them each time they were used in the text.
Complete information can be obtained from the documented reference, where
applicable. Additional methods are explained in the text for certain streams.

Water Surface Profile Program [WSP)

WSP is a computer adaptation of the Bureau of Reclamation’s Water
Syrface Profile Computation Method B {U. S. Dept. of Interior, Bureau of
Reclamation 1968). The program was written to computerize computations
necessary to determine tailwater and backwater elevations below dams and
control structures and above reservoirs. WSP is adaptable to instream
applications {Dooley 1875). The program allows the user, after sufficient
field work, to predict and/or study various changes in stream characteristics
at many different flows without having to make numercus field observations
at these same flows. The prooram is calibrated to a specific stream section
using one or two cbserved flows, the corresponding water surface elevations,
and eross-sectional data at various locations (transects) in this stream
section. Among the parameters which are predicted by the program are
width, depth, velocity and wetted perimeter. These parameters can be used
in conjunction with known aquatic biglogical data to estimate possibie
changes in aquatic habitat under various flow conditions.

Dominant Bischarge Concept

The "dominant discharge" {alsc known as'bank-full discharge") is that
stream discharge which has a recurrence interval of about 1.5 years (Leopoid,
Wolman and Miller 1964). It is the peak discharge which occurs 2 out of 3
years on the average, or 67 percent of the time (Koch 1576 pers. comm.}.
This discharge is believed to be the flow which determines the channel
form and 21lows channel processes such as sediment transport and bedload
movement to occur {Leopcld et al. 1964). Our intent in reguesting stream-
flow during the spring high water periods is to maintain channel integrity:
i.e., retain existing channel form and allow existing channel processes to
sccur so that habitaf characteristics will be retained. The dominant dis-
charge was used as the upper limit in cur flow requests.

The dominant discharge guantity was reguested only in those stream
reaches where USGS streamflow records were available and of sufficient
Tength to allow calculation of this gquantity. Dominant discharges were
provided by Koch (1976 pers. comm.}.

Attempts to reliably estimate the dominant discharge on ungaged
streams were unsuccessful; however, the concept is used in our flow requests
in streams of the upper Yellowstone drainage. {Estimates could be made of
the dominant discharge at ungaged sites with additicnal field work. )

On the ungaged stresms we have requested the dominant discharge, once
determined, %o occur for one continuous 24-hour period. This is probably
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& conservative estimate of the time needed for this fiow to accomplish the
necessary channel-forming processes. It is believed the Tonger the dominant
discharge occurs the more channel work is accomplished: however, quantifica-
tion of this time-work relationship is difficult. Since the timing of peak
flows may vary from vear to year, it is feasihle only to request the dominant
discharge within some broad time pericd, based on actual streamflow hydro-
graphs for gaged streams in the drainage. Thus the dominant discharge may
occur hetween May 15 and May 31 on some streams, while occurring between

June 15-June 30 on others. Cur requests reflect this variation by stating

a broad time pericd in which the flows can occur.

Shields River hydrographs at gaged sites were used to determine the
time interval for dominant discharges to occur on tributaries to the Shields.
Yellowstone River mainstem hydrographs were used for tributaries to that
Sstream. There is some variation between the runoff patterns of the two
drainages.

Peak flows reguested for the Yellowstone mainstem between the Boulder
River and the Clarks Fork River are estimates derived from known dominant
discharges at the USGS gages "Yellowstone River at Livingston." "Boulder
River at Big Timber," and "Stillwater River at Absarokee.” Dominant
discharges at these sites were provided by Koch {1976 pers. comm. J.

Blue Ribbon Concept

The Yellowstone River from Gardiner te the Boulder River at Big
Timber was classified as a blue ribben Tishing stream in 1958 and again in
1955 by the Stream Classification Committee (7965). This classifica-
tion indicates the stream has national as well as statewide importance
as a fishing stream. A total of 452 miles is presently classified as
"hlue ribbon®” in Montana. The Yellowstone from Gardiner to Big Timber
comprises the longest single reach of blue ribbon stream {163 miles)} and
contains 23 percent of the state's blue ribbon waters. Recreational fishing
does not readily lend itself to the traditional methods of measuring its
worth, and as a result has often been sold short in water rescurce planning.
The stream classification was an attempt to provide a base for calculating
the material worth of a fishery and shows quite clearly that Montana
fishing streams are limited both in quantity and guality.

Thus in view of the importance of this famous river, it was felt
the establishment of streamflow “numbers” as flow recommendations during
the low water months, would be the first step in degrading this high
quality fishery. Fish populations exist there now due to a2 wide range
of flow conditions. Assigning flow "numbers™ to this part of the river
would eventually place limitations on the fishery which do not exist today,
and ultimately alter the existing status of those aguatic resources. Thus
we elected to request the "instantaneous streamfiow, subject to existing,
lawfully appropriated water rights in the stream reach” to protect the
fishery resources of the reach of the river during the months of January
through April {or portions thereof) and August {or portions theracf)
through December. We have assigned flow numbers for the high flow periocds
in some instances,

ate the tributary streams from the main

Additionally, we cannot
, since they influence water guantity.

5@
river in this portion of the ba
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water quality and are biologically connected in many cases. (See "The
Need for the Reservation” portion of the application.) Thus "the
instantaneous streamfiow...” was also reguested for these streams.

In utilizing this existing blue ribbon cencept here, it must be
recognized that further examination of Montana's fishery resources may
warrant changes in this type of classification, particularly as future
water and land uses alter the status of these fishery resources. Streams
not currently rated highly on the current ciassification may become
gligible in the future.

Flow Duration Hydrographs

Streamflow freguency data cbtained at USGS gaging stations were
used to determine streamflows on certain streams and stream reaches.
Flow duration data and hydrographs derived from the data were provided by
the USGS, Helena, MT. Example of the data and hydrographs are attached,

The data show the percent of time a given flow was equaled or exceeded
daily or by month during the given period of record. The data are useful
in determining how freauent a given flow would be expected to cccur. The
data are available for the Yellowstone River gages at Livingston, Billings,
Miles City and Sidney, as well as on a number of tributaries.

Physical, Chemical, Biological Data Collection

Sampling of aquatic populations was done in several ways. Fish
population estimates were made according to Vincent {1874). Electro-
fishing was used in making trout population estimates as well as in
routine stream surveys and in the study of the migratory habits of both
trout and nonsalmonids. Electrofishing was alsc employed to sample
sauger, walleye, shovelnose sturgeon, paddlefish and other species in the
lower Yellowstone River and tributaries. Gi11 nets and fish traps were
used where electrofishing was not feasible or where habits of fish
dictated use of other methods.

Aquatic invertebrates were collected with kick nets, Waters and
Hester-Dendy samplers {Newell 1976, Schwehr 1576).

Water temperatures were collected with recording thermographs and
pocket thermometers. Water quality data were collected and analyzed
by accepted technigues. Laboratory analyses were made by other agencies
such as the Department of Health and Environmental Sciences and Bureau of

Mines and Geclogy.

Streamflow data were compilted from U. S. Geological Survey records
and/or by direct measurement using standard streamflow measuring techniques.

Depth-velocity requirements were obtained by use of current meters
in certain areas where aguatic invertebrates were coliected and where fisn
were ohserved spawning., Studies by other workers and contacts with persons
familiar with a given stream reach were used to verify and/or suppiement
field data when necessary. Investigations on specific aguatic and riparian
species were conducted to determine their 1ife history requirements. These
studies are referenced in this application.
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Fiau

SPECTES ~ ABRBREVIAT

SPECIES DESIGHATION

Example:

Brond

stork code

AQLIZ ~ Arles brood, westslope cutthyoat

Species code

from below

SPECIES ARBREY, CODE SPECIES ABBREV, CODE
Rafinbow tToul 0 seeews Rir -~ 0@ rFathead minnow  -==-w- == 32
Cutthroat rroul® wreeews Cr -« 02 | Golden shiper  wwee-- == 53
Brook Lrout 0000 seesae Eb - D3¢ meweee == 54
Brown trout  seeseee 1L -- 04 ! River carpsucker --v-- Carp Su »- 35
Dolly Yarden --ewew DY == 05 | Longnose sucker ------ LE By == 30
Lake Trout  e=eoee Lt ~= U0 | White sucker  w----- W Su w57
Golden trout  smeee- Gt w= 07 lLarpescale sucker ---- G Su ww 58
Kokange = mmeeeo X0K -~ 08 fBlue sucker —  -wwen- B Su - B9
Coho {Silver salmon} ---- 535 -- 09 | Bigmouth buffalo «-en- - HC
proric grayiing ewefeee Gr -~ 10 | Smallmouth buffalo w-- e Bl
Rainbow X cutthroat hybrid RbXCt - 11 | Sherthead redhorse --- - 62
Cutthreat trout, Westslope W or . 12 | Mountain sucker -=enm-- J Su -= B3
Cutthroat frout, Yellowsbome Y Ct - 131 Stondecar  --eew- T
Whitefish® 0 seeeos WE == 14 Diack bullhead --we-- -= 63
Lake whitefish = s-eww- L W -= 15 i Yeliow bullhead «-nme- ~e b5
Sculpin®  eeweew Coe. -- 161 aeeeua - &7
Largemouth boss eeeon= LME == 371 emenmea »= BB
Bass®¥ 0000 seese- we LB easman ww 6%
Sunfish* 0000 seeeee we 188 aeaaa e IO
Yellow perch =~ wen-oe ¥¥ == 20| Brook stieckleback ~e-~ !
Crapple* = sseane= g e LT s e T2
Sauger/walleye*  sumenn == 22 | Spallmouth bass —wm--- SME - 73
Horthern pike  sewom- B Pike- 23§ Bluegill = =wwe-w B OILL -= 74
Channel cariish  cwmewe- C fat = 24 Pumpkinseed  =eeenn 7S eu 75
Bullhead®* eeewn- = 25 Green sunfish  —oc-me me 76
Burbot 0 smeaee Ling == 261! Black crappie  =--ws- -~ 77
Sturgeon®  semeeee ~w 27 {White crappie  -oweer w= 78
Faddlelish = sccwe- FY ww 281 Rock bass 00 eeewmn me 79
Feamouth 0 o eemcew M - 290 ssean- -= 80
Goldfish ereene == 30§ Sauger = 00 o eewes- - Bl
Sucker® o Su =« Jl{Walleye = cecse- -- B2
Cartpg 0 emmme- Carp ~=- 32§ lowa darter =e-ew= = 83
Horthern squawfish -wan-s NSQ -~ 337 0 eemeee we B
Goldeye = ssemes GE =~ 34| Mountain whitefish «-- -w BS
Utah chub  seaenw Gile ~- 35| Pypmy whitefish --cu-- »w BE
Freshwater drum  wesvao= -w 36§ Chincok salmon  ses-w- - B7
Minnow*  eeeeeo . == 37§ Spiake = eeew-s -= 88
Shortnose gar  eemees Gar == 381! Salmon* = e-o-os -~ 83
Longnose dace weeee- -~ 39 i White 5LuUTReOn  weem-o . G0
Buffalo*  ceeees Buff -~ 40} Pallid sturgeon ------ an 51
Finescale/bor. vedbelly dece m= 41 1 Shovelnose SLUTREOD ww e G9F
Brassy minncw  ece-eee wm 47
Silvery/Plains mionow --- = &3
Flathead chub = suwn-- =« 44§ Trout parch = —eeee- ~ 100
Lake chub  cesuew = 45 i Platins killifish --~--- - 103
Sturgeon chub  —eeeew w= 40§ Mogquitofish = eee--e - 166
Enevald shiner ec-e-w == 471 Shortfin molly ~eew-- - 10%
Sand ghiner  --vooo == 4B i variable platyfish -ww - 11z
Redside shiner  eewo-- == 491 Green swordtail -—ee--n - 115
Greak chub  eesens == 50 Typut® = wemeew ~ 118
Fearl dace  meee-- == 518 Tyoutfsalmon®  -rmees -~ 119
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APPENDIX L

’§ /
Abstract

Demands for the land and water resources which suppeort fish, wild
life, and recreational activities are growing. Good information on
which to base sound resource allocation decisions is thus increasing
in importance. The non-market character of the resources, however,
makes quite difficult the evaluation of economic henefits derived from
these resources. 7This paper presents a history of methods used to
estimete such values, including the travel cost method, now the most
accepted among those used. The difficulties associated with use of
the methods are discussed. Particular attention is paid to the problem
of using existing methods to evaluate the economic value of fishing
on the free-flowing Yellowstone River. An alternative method is
suggested. It is concluded that in the judgment of the authors only
after a three-to-four year study, not yet authorized, could sound
estimates of fishing values on the Yellowstcone be made. Attempts to
estimate other recreation values on the Yellowstone face similar problems.
Despite the difficulties, these values quite possibly will be guantifiable
subiect to time and mopey limitations placed on resegarchers. Quite
clearly, however, the lack of curremt quantification should not exclude

such values from consideration by decislonmakers.

1/ from: Copeland and Stroup {1976},
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Appendix D
ECONOMIC BACKGROUND

The background information ysed for the economic analysis came from
a fishing pressure survey conducted from May 1, 1975-April 30, 1976 by
the Montana Department of Fish and Game. This survey is sent cut bDi-
weekly April through September te 1,000 anglers, asking about their fishing
in the last two weeks. For the remainder of the year, questionnaires are
mailed out monthly. Some estimates involving small returns of questionnaires
are more variable than larger ones, although on the whole these figures are
quite adequate for this analysis. This is not attempting to use the figures
for analytical purposes, but rather to indicate the magnitude of angling use
in the Yellowstone basin {Table 1j.

Similarly, boating with motor, river floating and swimming figures
are available for 1975 {Table 2}, indicating use of the mainstem Yellcw-

stone River.

The magnitude of use of the river and its tributaries is significant,
even given difficulties in counting this use. 1f reduced flows affect the
gquality of the fishery and the individual's ability to use the river, then
negative impacts will Tikely occur to recreational use and the economy.

For example, if fishing were decreased by one-half in Section 1. 3
and 5, not only would there be lost income and employment to fly shops,
sporting goods stores, gas stations and guides, but there would also be
losses to workers in other industries as well (secondary or “multiplier”
effects). Also, there would occur a loss of value to those who could not
participate in exceljent brown trout fishing or paddlefish fishing. These
persons would turn to other recreation they clearly like less. Of course,
there is no value to this loss at this time, but it is 2 Tegitimate cost
incurred; the point being that the above figures only indicate a use but
cannot explain its value.

T
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Tahle 1. Angler days, May 1, 1975-April 30, 1976, combination residents
and nonresidents.

Section #1

Mainstem 68,667

Tributaries 16,431
Section #2

Mainstem 15,931

Tributaries 32,742
Section #3

Mainstem 10,222

Tributaries 24,906
Section #4

Mainstem 14,997

Tributaries 17.574
Section #5

Mainstem 35,051

Tributaries 1.459

Basin Total 237,980 Angler Visits

Note:

Section 1 is Gardiner to Reed Point mainstem,
plus Shields and Boulder river tributaries
Section 2 is Reed Point to Laurel mainstem,
plus Stillwater and Clarks Fork viver tributaries
Section 3 is Laure] to Bighorn River mainstem
plus Bighorn River tributaries
Section 4 is Bighorn River to Powder River mainstem
plus Tongue tributaries
Section 5 is Powder River mainstem tc North Dakota border
nlus Powder River tributaries

Source: Unpublished information, Montana Department of Fish and Game,
Helena, Montana.




Table 7. Boating with motor, river floating and swimming recreation days,
1975, residents and nonresidents, mainstem Yellowstone.

goating River
with Motor Fleating Swimming
Section #1 3,657 1,836 6,948
Section #2 154 77 154
Section #3 24,263 1,945 25,413
Section #4 8,006 673 8,348
Secticn #5 5,833 /2 4,207
Yellowstone Total 41,913 4,603 - 45,070

Source: Montana Department of Fish and Game, "Montana CGutdoor Recreation
Plan,"{SEORP}, Vol. 2, 1971 Statewide Recreation Survey. 1975
Updated figures.




WET ENVIRONMENT - ALLITY PRIMARY IMPACT MATRIX =
Environmental Water Avallable for:
» s S , 5/ Agriculrure Industry Municipal
il&%i?§ei*f Wildldife Wat§§_§f Alr Recreation £ Development of iPrCtec rion of § ¥ew or 5/ iWater Domesbic
" # - e = S . . i, H
quatic Lite Qualit Quality New Lands _%/ |Existing | Expanded gPollurzo ] ?le
Diversion Ri s | Faciliri T 6/ ¢ stion
; ghts E Fac rieg %Ccnt ol | Control 7/
Ho reservations
granted - - - 0 - + ~ " _ _
Fish & Game
reservat%on% + + + 0 + - + - + +
granted in full
fish & Game
reservations not - - - g - + - + - -
granted, others
are granted
Fish & Game
xeservat%@ns + or - + oy - + or - + or - + o - + or - + oy - + Oy - + Oor - + oy -
granted in lesser
amount 8/
1/ + = positive impact (beneficial) 3/ Recreation uses considered are: Fishing, 6/ hssumes greater degree of imdustrial
- = negative impact (adverse) hunting, trapping, bird watching, boating/ effluent treatment will be requirved 1f
0 = negligible impact ficating, sightseeing, 3zwr guantity of receiving streams is
) &4/ 1t is not clear that conflicts will exist over nadequate tu assimilate wastes.
2/ Water guality factors considered are: o i i i 1vsi
-2 q ¥ ava;l?ble ?u?pllésg This analvsis assumes a WE; Assumes need for suitable water quality for
Temperaiure, dissoclved solids, nutrients, conflict will exist. domestic consuymption and use, and that 2
dissclved oxygen 5/ 1t is mot clear that conflicts will exist greater degree of treatment of domestic
over available supplies. This analysis waztes would be required if water quantity
assumes a conflict will exist. 0f ruceiving streame Is inadeguate to

assimilare wastes,

L

8/ lmpact could be + or — depending on
the degree to which the resarvvation
was not granted.



Al rervative Actions

NET ECONOMIC PRIMARY IMPACT MATRIX

Economic
Recreation Agriculture Indus
Eop toy, Income Employ, Income Employ.
1. Ko reservations granted
Biver Seorion —
1 - - e + 4
2 - - + e 4
3 - - + + + +
4 - - + + + +
5 - - + - + +
2. Fish & Game
reservations granted
in full
River Section
1 + + - - - -
2 + + . - - -
3 + + - - o -
& + + - - ” -
5 + + - - o -
%, Fish & Game
resayvations not
granted, others are
granted
River Section
1 - - + + + +
2 o - + + + b
3 - - o+ + + +
4 - - + + + -
3 - - + + + +
%, Fish & Game
reservations
granted in lesser
moun €
River Section
1 o e + + + 4
- + + + +
- - -+ 4 + +
- - + + + +
- - + + + +

1 o= Yellowstone
2 = Yellowstone
% = Yellowstons
& = Yellowstone

%

= Yellowstone
Srate line.

i,

Rivetr
River
River
Biver
River

suitive impact (beneficial)

and
and
and
and
and

-~ = pegative dmpact {(adverse)

tributaries
tributaries
tributaries
tributaries
tributaries

from
from
from
from
from

Gardner o Reed Point.

Read Point to Laurel.

Laurel to Big Horn River.

Big Horn River to Powder River.
Powder River to North Dakota
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