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INTRCDUCTICH

This is the last of the applications submitted to the Board of
Natural Resources and Conservation for reservations of water in the
Missouri River basin. Section 85-2-331, MCA, authorizes this
applicaticn from Fort Peck Dam to the Montana-North Dakota border
and in the Little Missouri River basin. The applicaticn contains
the Summary, Purpose, Need, Amount (including details of methods
used), Public Interest consideraticons, and a Management Plan as
required by ARM 36.16.104 through 36.16.106 for both the lower
Missouri and Little Missocuri River basins.

This application also contains specific informaticn on streams
in the Missouri River basin downstream from Fort Peck Dam and
streams in the Little Missouri River basin for which reservations
are reguested. Information presented includes a brief physical
description of the stream or stream reach, the fisheries and
wildlife resources associated with the stream, and the flow levels
that are reguested. The methods and data used in deriving the
requested flows are also discussed. Within each basin, streams are
presented in a downstream order.

For purposes of this application, that portion of the Missouri
River bhelow Fort Peck Dam and its tributaries are referred to as

the "lower Missouri River basin.® The Little Misscuri River and
its tributaries will be referred to as the ¥Little Misscurl River
basin.® Throughout the PUBLIC INTEREST section, the general

discussion applies to both the lower and Little Misscuri River
basins. However, where appropriate, specific differences between
the two basins are discussed separately.

No reservations are regquested for streams or stream reaches which
are within Indian Reservations, or in the cass of the Fort Peck
Reservation, streams which form the boundaries of the Reservation.
Under terms of the Fort Peck Compact, the tribe has estakblished its
own instream flows on streams bordering and within the reservation.



SUMMARY

Pursuant to Section 85-2-316, MCA, and Article II of the
Constitution of the State of Montana which establishes that a clean
and healthful environment is an inalienable right of Montana
citizens, the Montana Department of Fish, Wildlife and Parks
respectfully files this application for reservations of water in
the lower Misscuri River basin below Fort Peck Dam and in the
Little Missouri River basin. Section 85-2-331(1), MCA, reguires
that water reservation applications for both of the basins be
submitted by July 1, 1991.

Figure 1 is an abridged map of the Missouri River basin below
Fort Peck Dam and Figure 2 similarly illustrates the Little
Missouri River basin. Both figures show, in general, where the
requested reservations will be applied to use. Additicnal maps are
included with the specific reservation reguests.

The purpose of the reservations herein applied for is to
reserve waters, and flows thereof, for existing and future
beneficial uses and to maintain a minimum flow, level, and guality
of water during such pericds throughout each year in order to
attain and serve existing and future beneficial uses.

Fish and wildlife populations and their habitats are
inseparable. Therefore, preservation of fish and wildlife
populations depends on the preservation of their habitats and all
habitat compcnents. The habitat compeonents for streams and rivers
are: (1) the physical streambed and banks, (2} the guantity of the
water, and (3) the guality of the water.

Protection of the physical streambed and banks is provided by
the Stream Protection Act (87~5-501, MCA} and the Natural Streambed
and Land Preservation Act of 1975 (75-7-101, MCA). The prevention,
abatement and contrel of pollution in state waters 1is the
responsibility of the Montana Department of Health and
Environmental Sciences through 75-5-211, MCA. The 1973 Water Use
Act provides the opportunity for the state or any political
subdivision or agency thereof or the United States to apply to the
Board of Natural Resources and Conservation to reserve waters for
existing or future beneficial uses or tce maintain a minimum flow,
level or gquality of water (Section 85-2-316, MCA).

Fish, wildliife and ocutdoor recreational resources are
important to human well-being and must be preserved for the use and
enjoyment of current and future generations. These resources are
owned by the people of the state and must be managed for the best
public interest.

The Department of Fish, Wildlife and Pavrks (DFWP)} has a two-
fold responsibility: (1) to protect and enhance the abundant and
diverse fish, wildlife and recreaticnal rescurces, and (2] to

2



provide optimum cpportunities for diverse outdoor recreation that
are commensurate with resource preservation. Water reservations
for instream flows would serve to protect a vital component of the
stream fishery habitat and thereby assist in meeting those
responsibilities.

The amcount of the reservatiocns requested varies from small
flow gquantities in headwater tributaries to larger guantities on

the lower mainstem Missouri River. Flows are requested for warm
and coldwater tributaries of the Milk River as well as for cother
tributaries of the Missouri. Flows are alsc reguested for the

mainstem Little Missouri River and three of its tributaries. The
specific regquests are set forth in the section "DETERMINATICN OF
THE AMOUNT CF THE RESERVATIONS.¥%

There are attached hereto, and made a part hereof, statements
on the purpose of, the need for, the amount of and public interest
of these reguested reservations of water. These statements and
their attachments are presented in support of this application for
reservaticns of water and tc meet the reguirements of the Montana
Water Use Act and applicable rules thereunder for the establishment
of reservations of water for fish, wildlife and recreaticnal uses.

THIS APPLICATION CONTAINS NC PROPOSED PROJECTS FOR USE OF THE
RESERVED WATER.



Z2 9 X = =

o o2 o O o =&

“weg yoed 3A04 moTeq urseq ISATy TANOSSTIH 2yl Jo dey -1 sanbrtg

e

\.\

ﬂuz_u{
\L\

A
&
g
&
&

HIOAEISIY
H23d 1O

dangy

dany

DROSSY

q/zv LnOSRIN

y L J
ANEOd 4108

Al

) o
WY I T
NOSLHaR NG

v

_\sowmjm.

&%
T
{
7
{
{
J/
L7 s
M,
=2
i
A
\\
4
I.&
A
i Q
*o
§ B[137q
isAEes]

Popial
.
o

ARBQOS SWW ]

FHAvH
HIOAMTSTY
ONSH

ey

&

r(@ce?
Sl

i

thas




NORTH DAKOTA

MONTANA

A

Ve EKALAKA f
%
& !

MONTANA

WYOMING

Figure 2.

o, "
IbER

o i et o

o]

GARRISON
RESERVOIR

NORTH DAKOTA

i A———— AR T ——— W Al

SOoUTH DAKOTA

10 20 30 40 S50 &0 Vo

80

o e T e e

(54}

SCALE IN MILES

Map of the Little Missouri River basin.



PURPOSE COF THE RESERVATIONS

Section 85-2-102, MCA, and ARM 36.16.102 define beneficial use

of water to include ¥. . . but not limited tc agricultural
(including stock water), domestic, fish and wildlife, industrial,
irrigation, mining, municipal, power, and recreational uses; . . .7

{(Emphasis added. )

The purpose of the reservations is to reserve £flows for
existing and future beneficial uses so as te maintain a minimum
filow, level or guality of water by month and throughout each year
to attain and serve those beneficial uses as fcllows:

(1} for the benefit of the public for fish and wildlife uses;
{(2) for the benefit of the public for recreaticonal uses.
The attainment and service of such uses are to:

{1} provide fish and wildlife habitat sufficient teo
accommodate a diversity of species comprising this
natural resource at levels comparable to existing levels;

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

(3) sustain adeguate levels of water quality; and
(4} honor and support all existing water use rights.

The beneficiaries of the reservations will be the numercus and
varied fish and other aguatic species currently inhabiting the
streams and waters of the lower Missouri and Little Missouri basins
as well as those wildlife species which depend, in one form or
ancther, on the flows and adjacent riparian areas along those
streams. Other beneficiaries are the people of Montana, resident
and non-resident fishermen, other stream-based recreaticnists who
visit from other states, and those Montana businesses which depend
upon the fisheries resources and related tourism for their
1ivelihcod and eccnomic well-being. Other benefits accrue to those
non-fisherman who enjoy the streamside setting and the associated
animal and bird life associated with flowing waters and their
adjacent corriders.

Maintaining flows in stream channels alsc indirectly benefits
those persons who divert water for consumptive uses. By
maintaining water in channels, senicr pricrity water right hciders
are safeguarded against upstream water diversicns which may have a
more recent water use pricrity date than the DFWP reservatiocns. At
the same time, the reservations honor and support all existing
water rights.



BMALYSIS OF THE HEED FOR THE RESERVATIONS

A water right for instream beneficial use for fish, wildlife
and recreational uses may be obtained, under existing Montana
statutes, only by application for reservaticn and not by petition
or application for a water uss permit. The statutorily recognized
beneficial use of water for fish, wildlife and recreation provided
for by Montana law cannot be met or attained without these
reguested reservations.

Existing water rights in the river basins will at all times be
honored. If the instream flow reservations requested in this
application are granted, they will be junior in time to existing
rights and thus will not affect existing uses. If the reservations
requested are not granted, any waters available over and above
existing rights will be available for future appropriation for off-
stream use through the permit system. These futurs appropriations
would permanently deprive the fish, wildlife and recreational
resources of the waters necessary to perpetuate them. When
considered realistically, it is readily apparent that, within the
existing legal framework, waters once appropriated for off-stream
use may never again be available to reserve for instream fish and
wildlife purposes. This underscores the need to reserve adeguate
instream flows today.

This application for reservations of water for instream flows
is unique in that most of the streams included in this application
are sluggish, turbid, prairie streams that harbor a remarkably
diverse and productive assemblage of fish species, including game
fish such as sauger, walleye, northern pike and channel catfish.
These streams provide fishing opportunities for Mcontana residents
but, because they are nct well known, presently attract relatively
few non-resident anglers. These waters represent a future economic
asset to Montana's tourist industry.

The fish community of these warmwater streams includes six
fishes recognized as "Species of Special Ceoncern® by DFWP and the
Montana Chapter of the American Fisheries Society. One of these
six, the pallid sturgecn, is listed as an endangered species under
federal law.

Fach of these prairie streams supports 20-30 different fish
species. By comparison, mest trout streams support less than 10
species. It is surprising that these warm, turbid, slow-moving
waters sustain a much more diverse fish community than cold, clear,
trout streams. Tt is especially impressive when one realizes that
for long periods of the summer, fall and winter these fish survive
in isolated pools as the flow over the connecting riffles
approaches Zzero. At a time when people are concerned abocut
maintaining biclegical diversity world-wide and particularly in the



tropics, protecting instream flows in these prairie waters is an
opportunity to maintain the bioclcgical diversity and wildlife
heritage of ocur own state.

In addition teo prcviding angling opportunities and harboring
a great dlver51ty of species, these streams provide the spawning
and rearing habitats that are crucial for the recruitment of
warmwater game and forage fish to the larger mainstem Milk angd
Missouri rivers and possikly ZLake Sakakawea (the reservoir
impounded by Garriscn Dam on the mainstem Missouri River in North
Dakota) .

Instream reservations of water in the lower Misscuri and
Little Missouri basins are necessitated by the basic life history
requirements of the fish, wildlife and other organisms that are
dependent upcn the flow of these streams and rivers. The instream
reservations are needed to: (1) maintain sufficient llVlng space
for fishes, (2) protect fish spawning and juvenile rearing areas,
(3) protect the aguatic fcod base, (4) protect water guality, (5)
maintain streamside riparian areas, (6) provide for high quality
fishing opportunities, (7} sustain or create fishing-related
economic benefits, (8) help protect fish #Species of Special
Concern%, and (9) accommcdate wildlife species which depend on
aguatic systems.

(1) Living Space

Stream fishes occupy habitats with specific characteristics,
including a preferred range of water velocities and depthsw
The gquantity and guality of this physical habitat is
influenced by the magnitude of the flows. It is through its
impact on fish habitat that flow is believed to primarily
regulate fish abundance. Simply stated, fish numbers tend to
decrease following long-term flow reducticns in response to
the shrinking habitat. Conversely, long-term flow increases
allow for the expansion of the population. Sufficient instream
flows are essential for maintaining wviable game fish
populations at levels of abundance that are commensurate with
the streams' biclogical capabilities and that satisfy the
expectaticn of the anqllng majority, providing it with a high
guality fishing experience. A reservaticn will help
accomplish these goals.

(2} Spawning and Juvenile Rearing Areas

Game fish numbers in Montana's ccld- and warmwater streams are
maintained almecst exclusively by natural reproducticn in the
wild, rather than by annual plants of hatchery fish. Spawning
caldm and warmwater fishes use a variety of stream habitats.

Fisheries of many warmwater lakes and reserveirs also depend

g
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on wild recruits spawned in feeder streams. Conseguently, the
producticon of the young recrults that are needed tc sustain
the vast majority of the fisheries is strongly tied to the
magnitude of streamflows. The reservation will help preserve
this reproductive capacity.

Food BRase

Came fish, whether they are trout, sauger, walleye or northern
pike, are typically the top predators within the stream

environment. These game species depend upon algae, aguatic
insects and forage fish for their food supply at various
stages in their 1life cycles. The many plant and animal
species 1in the fishes' food web have specific water

requirements that must be met for them to grow and reprodiuce.
A reduction in availability of food items ultimately reduces
the abundance of those organisms at higher trophic (top
predators) levels. The health and well-being cof the game fish
populations and, in turn, the quality of the angling
experience depend on the maintenance of sufficient food-
producing habitat to protect the fishes' fcod base. A
reservation will help accomplish this task.

Water Cuality

Reduced streamflows during the normal low flow period affect
the quality of water that is necessary to sustain aquatic
organisms. Possible consequences of lowered streamflows are
higher water temperatures, increased amounts of dissolved
sclids, increased nutrient ceoncentrations, and lower dissolved
oxygen levels, all of which are potentially harmful to aquatic
life. TLow flow conditions will reduce the amount of water
available for dilution of industrial and municipal discharges,
and non-point pollution. Current and future industrial and
municipal waste discharge permits could be affected by chronic
low flows.

Instream flow reservations are needed to prevent further
detericration of water gquality during low flow periods.
Should existing pollution problems be corrected on those
streams where poor water guality presently limits fish
abundance, a reservation would help insure that sufficient
flow is available in the future to allow populations tc expand
and reach the streams® biolegical potential.
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Riparian Areas

The riparian ecosystem is a transiticnal zone between aguatic
and terrestrial habitats. This streamside zone of vegetation
is characterized by the combinaticn of high species diversity
and densities, and high preoductivity. Many of the trees and
shrubs that dominate this zone require groundwater within
their recoting systems throughout the growing season.

The riparian zone 1is ecclegically important because it
provides seasonal and year-iong hakbitat for greater numbers
and species of wildlife than any other habitat in Montana. In
addition to its rich assemblage of plants and animals, the
riparian zone plays an essential reole in determining the
gquality of the aguatic environment for supperting fish and

aguatic invertebrates. The riparian =zone, in filtering
pollutants from the terrestrial system, helps prevent
contamination of the aguatic system. It also procvides a

buffer zone for dissipating overland flcod flows and has high
aesthetic and recreaticnal walues.

The extent and quality of riparian zcnes are directly linked
to shallow groundwater tables that are continuous with, and
recharged by, surface streamflows. Fluctuations in streamfiow
cause concomitant fluctuations in associated shallow
groundwater tables. Although the specific relationships among
riparian vegetation and the amount and availability of
groundwater have not been guantified in the lower and Little
Missouri basins, requested instream flows are essential to the
perpetuation of the existing plant communities and associated
wildlife populations.

Fishing Cpportunities

With the exception of the tailwater trout fisheries of the
Marias River below Tiber Dam and the Missouri River below Fort
Peck Dam, the five cocldwater streams included in this
application provide much of the limited, high-quality angling
for stream trout on the High-Line. Conseguenitly, these
streams are important recreational rescurces and should be
protected by adeguate instream flows.

The warnwater streams contain healthy, self-sustaining
populations of game fish species such as northern pike,
sauger, walleye and channel catfish. These streams provide
ample oppertunities for warmwater sportfishing. However, due
to the distance of these streams from population centers and
the general lack of knowledge of the fishing opportunities
they afford, the streams are not presently utilized to their
full potential. However, to develop warmwater sportfishing to
its full potential, adeguate instream flows are necessary.
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The recreational use of the basins' waters is important to the
human experience, providing both enjoyment and relief from
day~to~day pressures. Montana statutes recognize this
resource as worthy of protecticn. The fish species that would
be protected by the instream flow reservations contribute to
the well-being of the people of Montana and visitors who enjoy
the outstanding fishing opportunities Montana has to offer.

Economic Benefits

The entire Missouri River basin's nationally acclaimed sport
fisheries provide a significant boost to Montana's economy.
Although trout anglers account for the majority of economic
input, warmwater angling will undcubtedly contribute more as
its popularity spreads both among residents and non-residents.

In FY 1989, Montana ranked fifth in the nation in the number
of non-resident fishing licenses sold [U.S. Fish and Wildlife
Service (FWS) 1%90]. In 1985, based con a fishing pressure of
2.5 million days per year, the annual net value of Montana's
lake and stream fisheries totaled $215 million. 1In the same
way that the price of farmland is related to the value of
production, the net present recreational fishing value of
Montana's streams and lakes is on the order of $5 billion
(Duffield 1988). Warmwater angling in the lower and Little
Missouri River basins comprises a modest amount of the total;
nonetheless, it contributes $1.7 million annually (in 1989
dollarsg) to the state’s economy.

The travel industry adds millions of dollars to the state’s
cconomy each year and provides jobs for thousands of Montanans
{Stephens 199%0}). Without the gquality fishing opportunities
provided by the Missouri River basin, Montana's tourist
industry, a major contributor to the state’s economy, would
suffer. Angling-related revenues depend on the maintenance of
sufficient flows toc protect the abundant fish resources that
characterize Montana. Continued flow depleticns will degrade
some of the very rescurces that draw tourists to Montana.
Instream reservations would help protect this economic base.

Fishes of Speclal Concern

The lower Missouri River basin supporis populations of fishes
listed@ by DFWP and the Montana Chapter of the American

risheries Society as "Species of Special Concern.” These are
native Montana fishes having limited habitats and/or limited
numbers in the state (Holton 19$86). ©Of the 17 Montana fishes

of special cocncern that were listed in 15%0, six (pallid
sturgeon, paddlefish, sicklefin chub, shortnose gar, pearl
dace, and northern redbelly <cace finescale dace)} are
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inhabitants of Montana's lower Misscouri River basin [Montana
Natural Heritage Program (MNHP) 1590C]. The dace hybrid
reproductive strategy is a unique evoluticnary development for
temperate freshwater fish (Montana Rivers Informaticn System
1991). One of these six, the pallid sturgecn, was, in 199G,
listed as an endangered species under the federal Endangered
Species 2Act. Another, the paddlefish, is being studied for
possible inclusicon as a threatened or endangered species. The
sturgeon chub, another Montana "Species of Special Concern®,
was first collected in Montana in the 1850s in the Milk River.
Although it hasn't been reported in the Milk River system
since then, it still could be present. Instream flow
reservations would help maintain a vital component of the
habitat that is still available for this diverse group of
fishes of special ccncern.

Wildlife Species

Bald eagles, listed as threatened under the Federal Endangered
Species Act, overwinter along the lower Missouri River below
Fort Peck bPam. Eagles rely on the fishery rescurce to fulfiil
their dietary needs. Concentrations of cisco derived from
Fort Peck Reservoir are present in the river downstream,
attracting eagles in increasing numbers over the last few
years. Having estabklished a new wintering area with a new
concentrated food source, bald eagles will likely attempt to
nest locally in the next few years (Flath 1391). Instream
flows, by protecting the fish forage base of bald eagles, will
maintain this wintering area and may previde new nesting areas
previously unexplcited.

Piping plovers, listed as threatened under the Endangered
Species Act, alsc depend on the aguatic system. 2although few
in number, plover nesting records exist throughout the length
of the lower Missouri River from Fort Peck Dam to the North
Dakota border. As shereline birds, plovers nest on gravel
bars but require instream flows to provide the aguatic
interface of their habitat (Flath 1991}.

The least tern is listed as endangered under the Endangered
Species Act. TIt, tco, depends on the aguatic system of the
lower Misscuri River. Least terns nest on river islands and
frequently are seen with piping plovers (MNHP 1991).

Snapping and softshelled turtles alsc reside in the lower
Missouri basin. Both are listed as "Species of Special
Concern® by the Montana Natural Heritage Program because of
their rarity (MNHF 19%0}). Although it is known that these
turtles depend on slow-moving, turbid backwaters and side
channels, other guesticons concerning life history reguirements
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are largely unanswered. There is cencern that without a
reservation, backwaters and side channels c¢ould become
dewatered by new diversionary uses.

American white pelicans are classified as endangered and
imperiled in Montana because of their rarity (MNHP 1990}.
Whereas breeding pelicans utilize Medicine Lake during the
spring and summer, non-breeders depend on the lower Missouri
River during those seasons (Flath 1991). An instream flow
reservation would help protect the small, schooling forage
fish which pelicans require for food.

Although the precise flows necessary toc meet the needs of
these sensitive species are not known, they would directly
benefit from an instream reservation.

Summary

The reservation reguests are for the amcunt of water necessary
tc sustain aguatic organisms without significant long-term
reduction in guantity and quallty Increased water withdrawals
over existing levels would, in the long run, reduce avallablllty of
hakitat and consegquently reduce the number of organisms which can
occupy that habitat. There is a limit to the amcunt cf water which
can be removed from any stream channel without severely changing
the gquantity and gquality of the aquatic species present, or
limiting the blologlcal potentlal of the stream. In portions of
the lower Missouri and Little Missouri River basins, that limit has
alrzady been exceeded.

Reservations alsc have values for terrestrial organisms.
Although the prec1se flows necessary to meet the needs of sensitive
terrestrial species are unkncwn, they would directly benefit from
a reservation.

It is contended that if the reguested reservaticns are not
granted, the deteriocration of the previously described agquatic and
associated terrestrial habitat components, and, therefore,
recreational opportunities is inevitable. Instream flow
reservations in the lower Misscurl and Little Missouri basins would
serve to pretect a vital component of stream fishery habitat and
would assist in protecting the agquatic and related terrestrial
resources so necessary to the social and economic well-being of the
pecple of Montana and the nation.
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GETERMINATION OF THE AMOUNT OF THE RESERVATIONE

This section describes in detail the methods used to derive
the flow guantities reguested for each stream reach in the
application. Several alternative methods were utilized depending
upon the type of fishery (coldwater or warmwater}, stream channel
shape, and the amcunt cof streamflow and fisheries data available
for the reach. 1In several cases, more than one method was utilized
to address different periods of the year and life stages of the
game fish present.

The water availability information reguired by EEM
36.16.105B(2) is alsoc discussed in this section.

Overview of Instream Flow Determinaticn Technigues

A variety of technigues have been developed for determining the
instream flow reguirements of fish and other aguatic life forms.
These techniques range from office methods that base their
reconmendations on an analysis of the historic flow record to the
development of flow regquests based upon Dbiclogical-flow
relationships cobserved over a range of flows.

The DFWP believes that instream flow recommendations should,
whenever possible, be derived from the observed relationships
between streamflows and aguatic populations. The use of
biclogical-flow relationships was not possible for each stream
reach included in this application due to the extensive commitment
of time, money and laber necessary to collect the long-term data
that are needed to define these relaticnships. In those cases
where available resources precluded the derivation of biological~-
flow relationships, other methods were utilized.

The instream flow methods used in this applicaticon are separated
intc three basic categories according to whether they applied to
coldwater streams, warmwater streams or were the result of
biclogical-flow relationships.

Coldwater Streams
13 Wetted Perimeter Inflection Point Method

The Wetted Perimeter Inflection Point Method is the principle
method used by the DFWP for deriving low flow recommendations
for Montana's streams. The method has primarily been used on
the state's ccldwater trout streams. In this application, the
method was applied to four trout streams in the Bear Paw
Mountains (Beaver, Clear, Little Box Elder and Peoples creeks)
and the mainstem Misscuri River kelow Fort Peck Dam.
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This method focuses on the well-founded assumption that food
supply can significantly influence a stream's carrying
capacity (the total number and pounds of fish that can be
maintained by the aguatic habitat}. The principal food items
of many of the juvenile and adult game fish inhabiting Montana
streams are aguatic invertebrates which are produced primarily
in stream riffles. A riffle is a section of stream where the
water is less deep and flow is more rapid than in the sections
above and below. Streams usually consist of a succession of
pools and riffles.

Aguatic invertebrates inhabit the interstices of the bottom
substrate. Flowing water supplies the oxygen needed to
sustain these gill-breathing life forms. Without a cover of
water, the substrate becomes uninhabitable. The amount of
riffle habitat covered with water will increase with flow,
causing the food-producing potential to also increase.
Streamflow controls the amount of riffle area that is wetted
and, thus, controls the amcunt cof habitat that is available
for producing food.

The method assumes that game fish carrying capacity is related
to food production, which, in turn, is a function cf the
amount of wetted perimeter in riffles. Wetted perimeter is
the distance along the bottom and sides of a channel cross-
section in ceontact with water (Figure 3). As the flow in a
stream channel increases, the wetted perimeter also increases,
but the rate of gain of wetted perimeter is not constant
throughout the entire range of flows.

A plot of wetted perimeter versus flow for stream riffle
cross-sections generally shows two points, referred to as
inflection points, where the rate of gain of wetted perimeter
abruptly changes as flow increases. In the example (Figure
4}, these inflection points occur at approximately 8 and 12
cfs. Below the lower inflection point, stream flow spreads
out horizontally acrocss the bottom, causing the wetted
perimeter to increase rapidly for very small increases in
flow. A point is eventually reached (at the lower inflection
peint) where the water starts tc move up the sides of the
active channel and the rate of increase of wetted perimeter
begins to decline. At the upper inflection peoint, the stream
approaches its maximum width and begins to move up the banks
as flow increases. Large increases in flow bheyond the upper
inflection point cause only small increases 1in wetted
perimeter.

The area available for food production 1is considered near
cptimal at the upper inflection point because almost all of
the available riffle area is covered with water. At flows
below the upper inflection point, the stream begins to pull
away from the riffle bottom until, at the lower inflection
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PERIMETER

Figure 3. The wetted perimeter in a channel cross—section.
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Figure 4. An exanple of a relationship between wetted perimeter and
flow for a stream riffle cross—section showing upper and
lower inflection peints and their relationship to fish
food production.
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point, the riffle bottom is being exposed at an even greater
rate and the area available for food production greatly
diminishes. The method is intended to describe a threshold
below which a stream's food producing capacity begins to
decline (upper inflection point)} and a threshold at which the
loss is judged unacceptable (lower inflection point).

While the inflection point concept focuses on food production,
there are indicaticns that wetted perimeter relates toc cther
facteors that influence fish preduction, ©One such factor is
cover (or shelter}, a well-recognized component of £ish
habitat.

In the headwater streams of Montana, overhanging and submerged
bank vegetation and undercut banks are important components of
cover. The wetted perimeter-~flow relaticonship for a stream
channel is, in some cases, similar to the relationship between
bank cover and flow. Flows exceeding the upper inflection
point are considered to provide near optimal bank cover.
Below the upper inflecticn point, the water pulls away from
the banks, decreasing the amount of bank cover asscciated with
water. At flows below the lower inflection point, the water
is sufficiently removed from the bank cover to severely reduce
its value as fish shelter. Support for this relationship is
provided by Randolph (1984), who found a high correlation
between riffle wetted perimeter at varicus flows and the total
area of overhanging bank vegetation (r = .88 -~ 1.00) and
undercut banks (r = 0.84 - 0.97) for three secticns is a small
Montana stream.

In addition to producing food, riffles are used by many game
fish species for spawning and the rearing of their young
(Sando 1981, Loar et al. 1985). Consequently, the protection
of riffles helps ensure that the habitat required for these
critical life functions is also protected.

Riffles are the area of a stream most affected by flow
reductions (Bovee 1974, Nelson 1377, Loar et al. 1585). <Cther
stream habitats (poccls and runs} are less affected. By
requesting a flow that covers a large portion of the available
riffie area, we are, at the same time, protecting both runs
and pools~-areas where adult fish normally reside.

The Wetted Perimeter Inflection Point Method provides a range
cf flows (between and including the lower and upper inflection
points) from which a single instream flow recommendation is
selected. Flows below the lower inflecticon point are judged
inadegquate because of probable negative impacts on food
producticn, bank cover, and spawning and rearing habitats.
Flows at or above the upper inflection point are thought to
provide near optimal conditions for fish. The upper and lower
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inflection points are believed to bracket those flows needed
to maintain high and low levels of aguatic hakitat potential.
These habitat levels are defined as follows:

(1) High Level of Aguatic Habitat Potential -- That flow
regime which will consistently produce abundant, healthy
and thriving aguatic populations. In the case cof game
fish species, these flows would produce abundant gams
fish populations capable of sustaining a good to
excellent sport fishery for the size of stream involved.
For rare, threatened or endangered species, flows tc
accomplish the high level of agquatic habitat maintenance
would: (a) provide the high population levels needed to
ensure the continued existence of that species, or (k)
maintain higher flows than those which would adversely
affect the species.

(2) Low level of Aquatic Habitat Potential -—- That flow
regime which will provide for only low populations of the
species present. In the case of game fish species, a
limited sport fishery could still be provided. For rare,
threatened or endangered species, their populaticns would

exist at low or marginal levels. In some cases, this
flow level would be insufficient to maintain certain
species.

The final flow recommendation is generally selected from this
range of flows by a consensus of the bioclogists who collected,
summarized, and analyzed all relevant field data for the
stream of interest. The biologists! evaluations of the stream
resource form the basis of the flow selection process.
Factors considered in the evaluation include: {1} level of
recreational wuse, (2} existing 1level of environmental
degradation, (3) water availability, and (4) size and
composition of existing fish populations. Fish population
informaticon is a major consideration for all streams. A
marginal or poor fishery may only Justify a flow
recommendation at or near the lower inflection point unless
other considerations, such as the presence of "Species of
Special Concern®, warrant a higher flow. In general, streams
with exceptional resident fish populations, these providing
crucial spawning and/or rearing habitats for migratory
populatlons, and those supporting populations of *Species of
Special Concern® should be considered for flow recommendations
that are at or near the upper inflection point.

The wetted perimeter~flow relationships in this application
were derived using a wetted perimeter predictive (WETP}
computer program developed in 1980 for the DFWF. WETP is a
relatively simple computer model that eliminates the more
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complex data collection and calibration procedures associated
with similar ceomputer programs in current use, while at the
same time provides more accurate and reliable wetted perimeter
predictions. An in-depth descripticn of the WETP computer
program and data collecticn procedures is provided in a DFWP
puklication titled "Guidelines for Using the Wetted Perimeter
{WETP) Computer Program of the Montana Department of Fish,
Wildlife and Parks® (Nelson 198%9).

When deriving instream flow recommendaticns for the coldwater
rivers and streams of Montana, DFWP normally divides the
annual flow cycle into two separate perieds: {1} a relatively
brief snow runoff or high flow period when up to 75% of the
annual water yield is passed through stream channels and (2)
a non-runoff or low flow period which is characterized by
relatively stable base flows maintained primarily by
groundwater cutflow. For headwater rivers and streams, the
high flow period generally includes the months of May, June
and July, while the remaining months (approximately August
through April) encompass the low flow period.

The Wetted Perimeter Inflection Point Method is normally
applied only to the low flow period, whereas a separate method
addressing the high flow functions of channel maintenance and
flushing of bottcom sediments 1is applied to the high flow
period. However, because most water users, particularly
irrigators, are unable to divert a significant porticn of the
high runoff flows in mountain streams and, therefore, are
incapable of materially impacting the high flow functions of
bedload movement and sediment transport, the need for high
flow recommendations may be unnecessary in coldwater streams.
Therefore, extending the wetted perimeter recommendations

through the high flow perlod ~=~ a practice applied to the
mountain trout streams in this application -- should not
jeopardize the maintenance of adequate high flows for most
coldwater streams. Furthermore, Mcntana law [85-2-316(6},

MCA] limits the granting of instream flows to no more than 50%
of the average annual flow in gauged streams, thus eliminating
{(in some cases) flushing and channel maintenance flows from
consideration in a reservation application.

A comprehensive survey of the instream flow methods literature
compiled by Leathe and Nelscn (198%) relates the 51gn1flcance
of existing methods tc Montana's Wetted Perimeter Inflection
Point Method. This synopsis includes the history of instream
flow development, the relationship bketween streamflows and
fish populations, a survey and analysis of instream flow
methods (including available techniques, advantages and
limitations, evaluation studies and criteria for selecting an
instream flow method), and finally, a discussion of why
Montana uses the Wetted Perimeter Inflecticn Point Method in
its instream flow program. This synopsis is an impertant
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component of DFWP's method and justification for the flows
reguested in this application and shcould be used in
conjunction with the above discussion of the method.

2} Fixed Percentage Method

Various nen~field or office methods which derive instream flow
recommendations from existing hydreologic informaticon are
described in the literature. These methods are similar in
that they are usually performed in the office with few, if
any, cocn-site visits. Cffice methods are generally deemed most
appropriate for deriving preliminary or reconnalissance-level
recommendations. Final recommendations are typically derived
using various field methods. In Alaska, however, levels of
instream flow protection granted by the governing authorities
were based sclely on office metheds (Estes 1988), indicating
that such metheds are being accepted as primary instream flow
metheds in certain situations.

One of the better known and widely used office metheds is the
Tennaht Method, sometimes referred to as the Montana Method
{Tennant 1875)}. Recommendaticns of the Tennant Method are
based on a fixed percentage of the average annual flow.
Tennant {(1975) stated that 10% of the average annual flow conly
sustains short~term survival habkitat, whereas 30% sustains
good survival habitat for mest aguatic species. Sixty percent
provides excellent to outstanding habkitat for most aguatic
species during their primary pericds of growth and

accommodates the majority of recreational wuses. The
percentage actually recommended depends on the stream's
numerical rating in a fisheries classification system. The

higher the rating, the greater the percentage recommended.

The purpose of this section 1is to describe the Fixed
Percentage Method used in this application to derive the
instream flow recommendation for Reach #1 of Beaver Creeck, a
celdwater trout stream in the Little Rocky Meountains. Due to
time constraints and the remoteness cof the area, the Wetted
Perimeter Inflection Point Method was not applied to this
stream reach.

For this derivaticn, the high inflection point flows that were
derived from the Wetted Perimeter Inflection Pcint Method for
the four trout streams in the Bear Paw Mountains were
expressed as a percentage of the average annual flow for each
stream. Average annual flows used in the analysis were
calculated by the USGS (Appendix B). These percentages were
37, 56, 19 and 1¢ for Beaver, Clear, Little Box Elder, and
FPeoples creeks, respectively. These percentages were then
averaged to derive a basin mean percentage {32%), which was
applied toc Beaver Creek Reach #1.
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Warnwvater Btreans
13 Base Flow Approcach

The warmwater streams of the lower Missouri and Little
Misscurl River basins lcck nothing like the coldwater trout
streams of the mountain headwaters where the Wetted Perimeter
Inflection Point Method is the method of choice. The
warmwater prairie streams in this application generally
meander widely, are low-gradient, and consist of long, deep,
low velocity pools separated by short, widely-spaced riffles.
During the low flows of late summer, fall and winter, flow
over the riffles can wvirtually cease for long pericds.
Despite critically low flows, the pools hold a sufficient
reservoir of water to sustain more than 20 fish species that
have adapted to and survive in this extreme prairie
environment. These naturally occurring low flows ensure that
sufficient water depth is maintained in the pools to provide
a refuge for fish. The low flows alsc ensure an exchange of
water, freshening the pools, and thus guaranteeing the water

gquality and dissclved oxygen levels necessary to support fish.
Reducing these crltlcally low flows would further stress the
fish community by degrading the already borderline habitat.
The continued survival of the fish community could be in
jeopardy if additional flow reductions were to occcur. To
pretect fish habitat in these prairie waters, maintenance of
the existing stream flows is recommended durlng the low flow

period.

Flow reguests using this "base flow" approach were derived
from the mean monthly flows, calculated by the USGS, for the
prairie streams in this application (Appendlx B). The mean
monthly flows for each reach were grouped intc two periods:
{1) the winter period from December through March and (2] the
non-winter pericd from April through November. The lowest
mean monthly flow for each period was then identified and
subsequently became the flow reguest throughout that period.
For example, consider the following mean monthly flows (cfs)
derived for a hypothetical prairie stream:
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Example:

Mean
Monthly
Month Flow
January 8.5
February 6.7
March £2.9
April $3.1
May i7.7
June 17.1
July 6.3
August 2.0
September 1.5
Octcber 2.6
November i.9
December 0.8

For the winter period {December-~March}), the 1lowest mean
monthly flow cccurred in January and was 0.5 cfs. A flow of
.5 cfs is, therefcre, reguested for the entire winter pericd.
L1kew15e, the request for the non-winter peried is 1.5 cfs,
the lowest mean monthly flow from April~November. These "base
flow" reguests are intended to preserve stream flows at the
normally occurring low flow level yet allow for new, lthough
limited, consumptive water uses. This level of protection is
deemed sufficient to maintain adequate survival habitat for
the gamefish community during the extended low flow period of

late-summer through winter.

2) bominant Discharge/Channel Mcrpholeogy Concept

Several major components of aguatic habitat in river systems
are related to the phy51ca1 features and form of the river
channel itself. Over time, aguatic populations have adapted
and thrived within the physical constraints of channel
configuration and flow. Basic tc the maintenance of existing
aguatic populations is the maintenance of the existing habitat
that has hlstorlcally sustained them. In the case of the
warmwater prairie streams in this application, the existing
channel shape (long, deep pools separated by widely-spaced
riffles} is crucial to the survival of game fish from late
summer through winter when flows in these prairie waters
nearly cease for long pericds. Pools provide the only refuge
for fish. Maintaining the existing channel shape is essential
to the continued survival of the diverse fish communities of
these prairie waters.
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Tt is generally accepted that the major force that establishes
and maintains a particular channel morphology is the annual
high flow regime cf the stream (Reiser et al. 1985, Nelson et
al. 198e6). High spring flows determine the shape of the
channel, not the average or low flows,

increased discharge asscciated with spring runcff also results
in a flushing action, which removes the annual accumulation of

gsediments from the stream bottom. Without this flushing,
pools eventually £ill with sediment and become toc shallow to
sustain game fish. Gravel riffles will also become clogged

with sediment, diminishing their spawning value for walleye,
smallmouth bass, and sauger.

Reducing the high spring flows would interrupt ongoing channel
forming processes, thus changing the existing channel form and
hottom substrates. A significantly altered <channel
configuration wculd affect both the abundance and species
composition of the present aquatic populations by altering the
existing habitat types.

Several workers (Leopold et al. 1564, Emmett 1572, U.5. Bureau
of Reclamation 1973) adhere to the concept that the form and
configuration of river channels are shaped by and designed to
accommodate a deminant discharge. The discharge which is most
commonly referred to as a dominant discharge is the bankfull
discharge (Leopold et al. 1964, Emmett 1972j. Bankfull
discharge is the flow at which water just begins to overflow
onto the active floodplain.

It is not presently known how long the bankfull flow must ke
maintained +to accomplish the necessary channel forming

processes. Until studies further clarify the necessary
duration of the bankfull discharge, a duration period of 24
hours is chosen, A gradual rising and receding of flows

should ke asscciated with the deominant discharge, thus
mimicking the duration and shape of the natural hydrograph.

High flow requests in this application include cone day of flow
at the dominant discharge. Reguests are "stair-stepped” up to
the deminant discharge, then "stair-stepped" down to the base
flow. 9“Stair-steps” encompass a 13-21 day period, depending
on the normal duration of the stream'’s annual high flow event.
These daily "stair-steps" are intended to mimic the shape of
a stream's natural hydrograph during high flows and to reflect
normal water availability. High flow reguests are also timed
to correspond to the period that these flows typically occur
in the natural system. The following high flow example
demonstrates this concept:
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Example:

Additiocnal water is reguested during a 14-day
period to start noc earlier than March 15 nor
later than April 5 according to the following

pattern:

Day CFS AF
1 & 2 5G 198
3 & 4 200 753
5 710 1,408
6 & 7 300 1,190
g & 9 200 793
ic & 11 100 397
12, 13 & 14 5C 298

5,077

£11 calculations used to derive the high flow requests were
performed by the USGS (see Appendix A). These include the
derivation of the dominant discharge, timing and duraticn of
a stream's normal high flow pericd, shape of the high flow
hydrograph, and the magnitude of the daily "stair-steps®. All
are intended to reflect the normal high flow pattern for each
prairie stream in this application.

Biclogical~Flow Relaticnships

The observed response of selected fish populations to flow
variations formed the basis for the instream flow requests for
a few streams in this applicaticn. A few reccmmendaticns alsc
reflect the cbserved relationships between changing flows and
critical elements of the fishes® habitat. As noted earlier,
the DFWP believes that instream flow requests based upon
cbserved bioclogical-flow relationships are more sclidly based
than those derived from modeling technigques, such as the
Wetted Perimeter Inflecticn Point Method. Unfortunately, it
is not possible to obtain the long-term empirical data to
define these relaticonships on all streams. Consequently, this
approach has had 1limited application for deriving flow
recommendations.

piscussions of the biclogical-flow relaticonships and resultant
flow reccmmendaticns for the stream reaches where this
approach was used are presented in the "Reservation Reguests®
section of this application under the appropriate stream reach

write-up.
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The 50% of Average Annual Plow Limitation

Montana law [ {85-2-316(6), MCA)] limits the amount of instream
flow that the Board of Natural Resources and Conservaticn (Board)
can grant on gauged streams toc no wore than 50% of the average
annual flow (AAF)}. This limitation, in many cases, can result in
the granting of an instream flow that is excessively low, thus
potentially damaging the existing fishery and impacting
recreational opportunities. The 50% limitation can be toc
restrictive when (1) gauged streams are badly depleted, (2) gauged
streams are regulated, (3} the chosen gauge sites are located at cr
near the upstream boundary of the designated stream reach, and {4)
high flows are needed to maintain channel morpholegy and fiush
bottom sediments.

1) Depleted Streams

Flows recorded on many gauged streams reflect consumptive
withdrawals for agricultural, industrial and municipal uses.
Reserveir evaporaticn alsc contributes to streamflow losses.
Together, agricultural diversion and reservoir evaporation
accounted for 98.4% (7.2 million acre-feet) of the water
consumed in Montana in 1980 (DNRC 1986). Because stream flow
is often diminished by diversion and evaporation, the AAF
derived for most gauged streams reflects the depleted, cor non-
virgin, flow. This depleted AAF can be substantially less
than the undepleted (virgin) AAF for the same stream site.
The following example from the mid-Misscuri River basin
demonstrates the pctential magnitude of the difference between
a depleted and an undepleted AAF.

Exemple;

Flatwillow Creek is a 1l19-mile~long tributary toc
the Musselshell River. Increased diversicns for
irrigation above USGS gauge #0612790C in about 1930
drastically decreased the AAF from 46.2 cfs (1912~
30 period of record) to 14.3 cfs (1930-32, 1935-56
period of record), a reduction of 69% (Shields and

White 1%981}). The AAF of 26 cfs for the entire
period of record reflects the post-193C irrigation
development, which 1is currently abcut 9,000

irrigated acres. Applying the 50% limitation to
the depleted ARF, as derived for the entire peried
of record, will yield an instream flow (14.5 cfs)
that short-changes the fishery resource. Applying
the same 50% limitation te the pre-1930 AAF, which
more accurately reflects the undepleted state,
vields a much higher flow (23.1 cfs} that is mocre
in line with the needs of the fishery.
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Because most gauged streams have a long histery of flow
depletions, with some being more depleted than others, the AAF
of recerd will ke less than the undepleted AAF. Unlike the
above example, an accurate guantification of the undepleted
AAF is rarely achievable for the vast majority of Montana‘'s
streams due to a lack of long term gauge data. One must
realize that the application of the 50% limitation to the
depleted AAF of record will, in scme cases, severely short-
change the fishery.

2} Regulated Streams

Regulation by large reservoirs tends to stabilize downstream
flows, causing the flow pattern to mcre closely resemble that
of a large, spring-fed creek. An example is the Missouri
River downstream from Fort Peck Dam {gauge #063132000) Here,
the post-dam AAF for a 3s5-year perlod of record is 9,800 cfs
and the base flow for the same period is 7,280 cfs, 1ndlcat1ng
a fair degree of flow stability (Shields and White 1981). 1In
this case, the 50% limitation yields a flow (4,900 cfs) that
is far less than the flow regime required to maintain the
downstream fishery. When a stream is regulated and downstream
flow extremes are moderated, the 50% limitation can result in
an undesirable instream flow.

3) Gauge Location

The location of the gauge used to determine the 50% AAF within
the designated stream reach is important. A reach, as defined
by DFWP, does not represent a stream segment hav1ng the same
flow regime and instream flow regquirement throughout its
length. Rather, the reach merely identifies a section of
stream where Jjunior water users will be subject to the
instream flow reservation, which will be monitored at a site
at, or near, the reach's downstream boundary. The instream
flow (which DFWP typically derives for a site near the
downstream boundary of the reach) will likely exceed 50% of
the AAF determined from any gauges located near the upstream
boundary. This is due toc the fact that the available water
supply at the downstream end of a reach commonly exceeds the
supply at the upstream end, & conseguence of accretion.
Applying the 50% limitation derlved for these upper gauges to
the entire length of a reach will likely yield an undesirable
instream flow for the downstream-mcst segment.
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43 High Flows are Needed

Flow requests for five of the 14 prairie stream reaches in
this application egual more than 50% of the AAF, as estimated
by the USGS (Appendix B}. One of the five {(Little Beaver
Creek in the Little Missouri River basin) has a long-term USGS
gauge near the reach's downstream boundary where the instream
reservation is intended to be monitored. Because DFWP is
requesting the dominant discharge for prairie streams, some
flow reguests will exceed 50% of the AAF.

Prairie streams consist of long, deep pools separated by
short, widely~spaced riffles. From late summer through
winter, surface flows can virtually cease for long periods.
Pools provide the only refuge for fish. Thus the maintenance
of the existing channel form -~ a function of the dominant
discharge that occurs during the high flow cycle - is
essential to the fishes! continued survival during the
critical low flow months. Without annual high £flows to
accomplish the needed channel-forming processes, the essential
pool habitat would diminish, thereby jeopardizing the fishes’
year-round survival.

Dominant discharge is a crucial component of instream flow
protection in prairie streams. However, requesting the
dominant discharge and its accompanying "stair-steps® could
cause the instream flow reccmmendations to exceed the 50%
limitation for gauged prairie streams.

Flows requested in this application are intended tec maintain

the fishery resources at a desirable level. In some cases, the
requested flows exceed the 50% limitation imposed by Section 85-2-
316(6), MCA. To assist the Board, the streams in which the

requested flows exceed the 50% limitation are listed in Table 1.
Because the length of record on a "gauged stream” is not defined by
the statute, 10 years was selected as the minimum length of record
required to determine the AAF. Table 1 shows only those streams
with USGS gauges having year-long records of 10 years or more. (It
should be noted that many reservation streams contain long-term
USGS gauges that have seasonal records only. Average anhual flows
cannct be computed for these seasonal gauges. In addition, many
reservation streams contain long-term gauges that are located
cutside the reach boundaries and, therefore, do not reflect water
availability within the designated reach.)

The flow levels regquested for each stream in this applicaticn
are the flows reguired tc maintain the fishery resources at the
desired level, If the granted flows are less than the reguested
ievels, the rescurce would be adversely affected.
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We believe the AAF can be interpreted in acre-feet as well as
in ofs, and downward adjustments may be more effectively made on an
acre~feet basis. For example, a reduction could be made during a
1-month period simply by reducing the total acre-feet reguested in
that month by the amount which is over 50% AAF. The reduced volume
granted can then be converted to flow in cfs.

It should alsc be understood that the average annual flows in
Table 1 are based on the actual peried of record, nct on the
adjusted period of recordé (1937-86) which is the basis for the
average annual flows in Appendix B.

Water Availability

ARM 36.16.105B(2) requires the applicant to determine the
physical availabkility of flows. Statistical information must
include the monthly mean flows and the 20th, 50th, and 80th
percentile exceedance frequency flows on a monthly basis throughout
the year.

Through a cooperative agreement, DFWP contracted with the
Helena office of the USGS +to obtain this information. The
completed work will be published as a USGS technical report.

At the time this reservation application was submitted, the
USGS technical report had not been completed. However, Appendix B
summarizes provisional water availability data. The narrative and
statistical analyses pertaining to these data will be contained in
the final report and forwarded to the Board upcn receipt. aAny
corrections to these provisional data will also be brought to the
Board's attenticn.
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Table 1. USGS gauged streams (10 or more years of record) in the lower and
Little Missouri basin reservatiocn applications having instream flow
reguests that exceed 53% of the average annual flow (AAF;.

Requested USGS ARF 50% of Pericd of

Streams Flow {AF/vr} Gauge No. (AR /yry ARF (AF/vyr} Record {(yesrs)’

Mainstem Missouri Riwver

Misaouri - Reach #7 5,620,361° 06132000 7,128,000° 3,564,000 1543-89 {46}

Missouri - Reach #8 5,522,572° 06177000 7,593,000° 3,796,500 1943-85 {46}

Missouri - Reach #B8 5,522,972° 06185500 7,723,000° 3,861,500 1943~-8% {40}

Little Misgouri Basin

Little Missouri River 32,562¢ 06334000 55,930 27,965 1912-69 {49}

Beaver Creek 7,9B4%# 06336500 15,436 7,715 1938-83 {35)

Little Beaver Creek 1i7,895° 06335000 32,310 16,155 1938-79 (41}

Milk River Sub-Basin

Rock Creek 27,600 06169500 10,65C 5,325 1979~8% (11}

* Pericd of record shown 1s not continucoug in all cases.

ARF after cperational level im Fort Peck Reservoir was reached.

Seasonal flow reguests for Reach #7 total 5,620,361 acre-feet/year, which is 79% of the
ABRF [in acre-feet} at this gauge site. Flows at this gauge reflect complete regulation
at Fort Peck Dam, as well as depletions to irrigate about 880,400 acres upstream from

the gauge site.

Seascnal flow requests for Reach #8 total 5,522,972 acre~feet/year, which is 73% of the
AAF (in acre-feet) at this gauge site. Flows at this gauge reflesct depletions to
irrigate about 1,01C,400 acres, as well as partial regulation at Fort Peck Dam and many
other upstream reservoirs.

Seascnal flow requests for Reach #8 total 5,522,372 acre-feet/year, which is 72% of the
ARF (in acre~feet) at this gauge site. Flows at this gauge reflect depletions to
irrigate about 1,030,400 acres, as well as partial regulation at Fort Peck Dam and many
other upstream reservoirs.

This inactive gauge site is located in the upper porticon of the reach and, therefore,
does not accurately reflect water availability in the lower reach where flows will be
monitored. At the active USGS gauge site on the Little Missouri River mnear thes
Mortana/South Dakota border {gauge #06334500 at Camp Crook, 5D). the reguested instream
flow (32,552 ARF/yr} eguals 35% of the BAF (92,000 AF/yr) for the 3é-years of record.
This gauge more accurately reflects flows in the lower reach.

This inactive gauge site is located in the upper porticn of the reach and, therefore,
does not accurately reflect water availability in the lower reach where flows will be
monitored. Bt the active USGS gauge Site on Beaver Creek near the Montana/Nerth Dakota
border {gauge #06336600 near Trotters, ND}, the requested instream flow (7,984 RF/yr)
aquals 33% of the ARF {24,130 AF/yr) for the six complete years of record (1%78-8%).
This gauge more accurately reflects flows in the lower reach.
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Thig inactive gauge site is located near the Montana/North Dakota border (near
Marmarth, ND} and, therefore, reflects water availability in the lower reach. At this
gauge site, the instream flow reguest (17,895 AF/yr) equals 55% of the RAF (32,310
AF/yr} for the 4l-year period of record (1338-79}.

This active gauge site is lccated near the upper boundary of the reach at stream mile
82 near the U.S5./Canada border. Flows at this geuge site, therefore, do not accurately
reflect water availability at the creek’s mouth where flows will be monitored. For
Rock Creek at its mouth, the requested instream flow {27,600 AF/yr) eguals 41% of the
estimated ARF {57,579 AF/yr) at this site.
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DESCRIPTION OF THE LOWER MISSCURI RIVER BAGSIN

This portion of the Missouri River basin extends from Fort Peck
Dam, scutheast of Glasgow, to the Montana-North Dakota border,
north of Fairview, a distance of 183 miles (Figure 5).

Major perennial tributaries entering this reach include the Milk
River, one of the longest tributaries to the Missouri; the Poplar
River, which originates in Canada; and the Redwater River, which
originates in McCecne County, south of Circle. Zlthough no
reservations are sought for Big Muddy Creek, it alsc contributes to
mainstem Misscuri flows.

The lower Missouri is a low-gradient river (0.9 feet/mile},
draining approximately 91,557 square-~miles of prairie. The river's
course has largely been determined by past continental glaciation.
Generally, the topography on the north side varies from rolling
hills to flat plains, contrasting with the rough badlands on the
south side. The river floodplain upstream of Brockten is
relatively wide, averaging four miles, and is a product of the
easily-eroded Bearpaw shale underlying the valley. Downstream from

Brockton, the floodplain narrows. Continental glaciation forced
the river south intoc the more structured Fort Union formation
{Swenson 1955}. Below Culbertson, the valley narrows into a 15~

mile~long canyon averaging one mile in width. Here, badlands flank
both sides of the river, towering nearly 500 feet above it.

The segment of the Missouri River in this application is still in
a semi-natural state, although flows are ccmpletely regulated by
water releases from Fort Peck Dam. Completed in 1937, the dam
impounds the Missouri River for 134 miles upstream. Flood control,
navigation and hydropower are its chief purposes, although
recreation has recently keen recocgnized. The 185 megawatt
hydropower unit is presently operated as a combined baselocad and
peaking plant, with the amount of peaking dependent on water
availability and electrical power marketing. Fort Peck Dam
operations restructure the normal seasonal flow pattern ocf the
river by storing high spring run-off flows and augmenting summer
and winter flows. Moreover, cold, deep water releases from Fort
Peck Reservoir disrupt normal temperature regimes in the Missouri
River below the dam. Normal, naturally occurring biclogical ang
hydrological features that depend upon the seasonal high flow
period have been affected by these altered temperature and flow
regimes.
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The Missouri River immediately beleow the Dam 1s clear and cold,
unlike the warm, turbid middle Missouri River upstream. The Milk
and Poplar rivers, two of the larger tributaries entering the
Misscuri downstream from the dam, are particularly impcrtant in
restoring prairie river characteristics by increasing water
temperatures and turkidities to more natural levels.

Most lands adjacent to the Misscouri River downstream from Fort Peck
Dam are privately owned. Isclated parcels administered by the U.S.
Bureau of Land Management border the river; however, these public
lands are generally surrcunded by gprivate land. Between the
Porcupine Creek/Milk River confluence and Big Muddy Creek, the
Missouri River is bordered by the Fort Peck Indian Reservation to

the north.

The lower Missouri River Basin is sparsely populated. According te
the 1990 census, total population of the nine counties with streams
for which reservations are sought is only about 84,141 persons.
The Fort Peck Indian Reservation accounts for 13% of the total.
The largest communities are Fort Peck, Poplar, Havre, Glasgow and
Wolf Point. Numercus smaller communities are scattered throughcut
the basin.

Agriculture (livestock, dryland grain production, and irrigated
farming) is the major 1land use in the basin. Although coal
deposits are present, they are, as yet, undeveloped. Other energy-
related land use is primarily oil and natural gas production.

Angling is but one of the many recreational opportunities along the
lower Missouri River. Floating and scuba diving are also enjoyed.
Wildlife viewing opportunities abound. Mule and white-tailed deer,
upland game birds, birds of prey, waterfowl and furbearers can all
be seen within the river corridor.

The lower Missouri River offers many diverse angling oppertunities.
The variety of habitats between Fort Peck Dam and the mouth of the
Milk River supports a diverse fish community comprised of 35
species. Anglers can fish for sauger, walleye and trophy-sized
rainkow trout in the cold tailwaters immediately below the dam.
Paddlefish, ancther popular sport fish, reside year-round in the
dredge cuts, which were created during construction of the dam.

With the inflow of the Milk River and other downstream tributaries,
the Missouri River starts to regain its warm, turbid
characteristics, causing it to revert back to a warmwater fishery.
The warmwater fishery o<f the lower Missouri River is under-
utilized, receiving only 9,525 angler-days of use 1in 1985
{McFarland 1989). However, the low level of use is not indicative
of the guality of the fishery. ©On the contrary, the fishery, in
many respects, is on a par with the well-known trout fishery in the
upper Missouri River basin. Warmwater fishing has not had the same
popularity among Montanans and non-resident visitors as the
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coldwater rescurce. This apparent lack of interest is changing as
more resident and non-resident anglers discover Montana's excellent

warmwater angling copportunities.

The lower Missouri River is rated by the Meontana Department of
Fish, Wildlife and Parks as a Class I fishery, the highest

possible. The prasence of prehistoric species (paddlefish,
shortnose gar, and pallid sturgeon) adds to the rich fauna of the
lower basin. These relics, along with the sicklefin chub, pearl

dace and the northern redbelly dace x finscale dace hybrid, are all
classified as "Species of Special Concern® by DFWP and the Montana
Chapter cf the American Fisheries Society. These fishes are native
to Montana but have limited habitats and/or limited numbers in the
state. Other sensitive species inhabiting the lower Misscuri River
basin are the bald eagle, piping plover, snapping and scftshelled
turtles, and white pelican.

Two reaches of the Missouri River are discussed in this section of
the applications They are identified as reaches 7 and 8. The
Missouri basin reservation process has been a two-part procedure.
Reaches 1 through 6 of the Missocuri River mainstem are contained in
DFWP's Applicaticn for Reservations of Water in the Missouri River
Basin Above Fort Peck Dam dated June 1988S.
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STREARM HAME: Missouri River

STREAM REACH: #7. From Fort Peck Dam te the confluence with the
Milk River -- 18.7 miles

LOCATION: Sec. 15, T26N, R41E to Sec. 32, T27N, R42E

CEACRIPTION OF STREAM REACH:

The stream gradient is very low and averages 0.9 feet/mile.
The upper six miles of the river channel were substantially
altered during construction of Fort Peck Dam, over 50 years
ago. These new channel features include three 40-foot-deep-
pools, two large, off-channel dredge ponds, and an island
complex with an associated side channel. These added features
substantially diversify the aguatic habitat in this reach.

This reach of the river is a popular and heavily utilized
recreation area. Access to the river is excellent due to the
large amount of public land bordering the river and three
public boat launch sites. Most of the river use is assoclated
with fishing; however, in the dredge ponds, swimming and water
skiing are the most popular activities. Other recreational
uses include hunting, camping, beating, birdwatching,
picnicking and scuba diving.

The flows in this reach are entirely regulated by Fort Peck
Dam. The dam alters the normal seasconal flow pattern of the
river by storing the high spring run-off flows and augmenting
summer and winter flows. In addition, hydroelectric power
peaking at the dam causes water releases to fluctuate daily by
as much as 14,000 cfs.

Additiconal downstream impacts of Fort Peck Reservoir include
abnormally cold water temperatures and extreme water clarity.
These physical changes have significantly altered the river
envircnment, changing it from a warmwater to more of a
coldwater fishery.

Long-term flow records for Reach #7 are availakle freom the
USGS gauge site located 8 miles downstream from Fort Peck Dan.
The average annual flow during a 46-year period of record
{1543-~89) was 9,835 cfs. Median monthly flows ranged from
7,790 cofs in April to 12,900 cfs in Fekruary.



GRME FIsH PRESENT:

Shovelnose sturgecn, paddlefish, sauger, rainbow trout,
northern pike, walleye, channel catfish, <¢isco, burbot,
chinoock salmon, lake trout, pallid sturgecn, brown trout, lake
whitefish.

FIBHERY:

The variety of habitats in Reach #7 supports an exceptionally
diverse fish community. Of the 43 fish species inhabiting 183
miles of river downstream from Fort Peck Dam, 35 are found in
this reach (Gardner and Stewart 1987). Of those 35, eight are
not present in downstream Reach #8.

The resach is noted for its sauger/walleye fishery and for the
opportunity to catch trophy~sized rainbow trout, which average
nearly four pounds and occasionally exceed seven pounds. The
paddlefish, a common inhabitant of the dredge cuts, is another
popular quarry taken by both hook-and-line and bow-and-arrcw.
Needham (1979) estimated the paddlefish population in the 684-
acre upper dredge pond at 3,406 fish in 1978. Attributes of
the more common game fish in Reach #7 are given in Table 2.

Table 2. Statistics for game fish sampled in the Missouri River
from Fort Peck Dam to the Milk River cenfluence, 1879-87.

Averazge Average
Length Weight
Species Number {inches} Eange {pounds} Range
Shovelnose 599 25.9 (21.3 - 36.2) 2.12 (0.6 =~ 6.5}
sturgeon

Paddlefish 375 51.4 (31.0 - 66.0) 25.90 (5.0 - 72.0)
Rainbow trout 220 21.0 {3.2 - 26.5) 3.87 (0.32 - 6.8)
Nerthern pike 40 28.1 {(20.3 - 40.0) 5.90 (1.8C -~ 17.5}
Channel catfish 51 18.92 (14.4 - 21.1) 2.08 (0.77 = 3.4}
Sauger 248 14.4 (9.3 - 19.9) 0.89 (0.24 - 2.3)
Walleve 105 15.3 {9.9 — 23.1} 1.50 (0.23 - 4.1}

With the exception of the rainbow trout, most of the game fish
are abcut average size for river populations within the state.
The tailwater environment and cold water releases from Fort
Peck Dam apparently favor a trout population of large, older
fish (Frazer 1985).
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In additicn to providing a diverse and high guality sport
fishery, Reach #7 also supports three fish species of "special
concern" in Montana -~ pallid sturgeon, paddlefish and
shortnose gar. One of these, the pallid sturgecon, is
federally listed as endangered. Another, the paddlefish, is
being studied for possibkble inclusion as a threatened or
endangered species.

Twenty-ocne ncn-game species have been found in Reach #7.
Table 3 lists these species.

Table 3. Non-~game species and their relative abundance in
the Misscuri River, Reach #7, 1979-84.

Species Abundance?!

Shortnose gar

Goldeye

Rainbow smelt

carp

Northern redbelly dace

Flathead chub

Lake chub

Emerald shiner

Northern spottail shiner

Western silvery minnow

Fathead minnow

Longnose dace

River carpsucker

Biue sucker

Smallmouth buffalc

Bigmouth buffalc

Shorthead redhcrse

Longnose sucker

White sucker

White bass

Yellow perch

Mmoo rCbooCNEQOY Y EHRE

1 2 = abundant; ¢ = common; R = rare; L = limited
distributicn but ccours in fair numbers

Source: Gardner and Stewart {1%87;.

WILDLIFE:

The riparian zone of the Missouri River provides diverse
habitats which support many wildlife species. Excellent
populations of both white-tailed and mule deer occupy the
productive river bottomlands. The Merriam’s turkey was
recently intrecduced in this area. Cther game bkirds found
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along the river include ring-necked pheasants, sharp- -tailed
grouse and mourning doves. Canada geese and several species
of ducks use this reach of the Misscuri River throughout the
year. A substantial winter concentraticn of bald eagles
occurs immediately downstream from Fort Peck Dam. Open water,
an abundance of waterfowl, and the discharge of fish through
the dam's turbines attract eagles. Furbearers commonly found
in the river corrider include beaver, racccon, muskrat, and

nink.

INSTREAM FLOW METHODS:

Studies to determine the instream flow needs for the lower
Missouri River were conducted by the DFWP in the mid-1980s
(Frazer 1985 and 1987, Gardner and Stewart 1987). The
following narrative summarizes the results of these studies.

Wetted Perimeter Inflecticn Point Method

The wetted perimeter inflecticon peint metheod was applied
to three representative riffles in the Missouri River
between Fort Peck Dam and the Milk River cconfluence.
Seven cross-sections were established in these riffles.
The WETP computer program was calibrated to field data
collected at flows of 4,400, 7,200, and 9,800 cfs.

The upper inflection points on the wetted perimeter-flow
curves for the three riffles occcur at flows of 4,000,
4,200, and 4,700 ofs, respectively (Figure 6;}. To
maintain wetted perimeter in all riffles in Reach #7, a
flow of 4,700 cfs is recommended. However, this wetted
perimeter recommendation was overridden by the flow
requests for other purposes (see below).

Maintenance of Main Channel Riffles in Reach #8

a flow of 7,000 cfs is reguired to maintain riffle wetted
perimeter in Reach #8 of the Missouri River, loccated
downstream from Reach #7 (see the instream flow write-up
that follows for Reach #8). USGS data from the Fort Peck
and Welf Point gauges indicate that flow releases at Fort
Peck Dam contribute nearly all of the median flow cf the
Migscuri River at Welf Point (in Reach #8) from Cctcober
through February. 2 flow of 7,000 cfs 1is, therefore,
needed in Reach #7 during this pericd to maintain
downstream riffles in Reach #8.



During the month of March, the Milk River contributes 14%
of the median flow for the Missouri River at Wolf Peint,
with flow releases at Fort Peck Dam accounting for the
remaining 26%. To provide the regquired flow for
downstream rifflie maintenance, the flow of the Missouri
River at the Fort Peck gauge must be maintained at 86% of
7,000 cfs, or 6,000 cfs, during March.

Maintenance of Rainbow Trout Spawning Areas

The trophy-sized rainbow trout inhakiting Reach #7 are an
impertant fishery resource (Frazer 1985) The 2.5-mile-
long east side channel below the dam is crucial to the
per§etuat10n of this fishery. This side channel is the
major spawning, incubation and rearing area for rainbow
trout. Sufficient flows must be maintained in the side
channel to sustain these critical life functicns.

The wetted perimeter inflection point method was used to
determine the flow needed to maintain the side channel
riffles where adult trocut spawn, young trocut rear, and
the food for rearing young is preoduced. Two large
riffles, located in the lower guarter mile of the east
side channel, were identified as major spawning and
rearing sites. Twoe riffle cross-sections were
establicshed at these sites. The WETF computer program
was calibrated tc field data collected at side channel
filows of 55, 297, and 706 cfs.

At z side channel flow of about 250 cfs, the side channel
riffles are almost completely covered by water (Figure
7). The main channel flow that would provide =z side
channel flow of 256 cfs is about 7,800 cfs (Figure 8j.
Therefore, 7,800 cfs is needed to maintain essential side
channel habitats for rainbow trout. This flow shcould ke
maintained from the onset of spawning (April 1) teo the
end of the rearing period (September 30} when the
ma]orlty of young have exited the channel for the main

river.

Maintenance of Sauger Spawning Areas in Reach #8

At least 11,500 cfs is regquired to maintain an adegquate
water depth over important sauger spawning and incubation
areas in downstream Reach #8 of the Misscuri River {see
the instream flow write-up that follows for Reach #8).

Uses data for the Fort Peck and Wolf Point gauges
indicate that flow releases at Fort Peck Dam contribute
about 96% of the median flow of the Missouri River at
Wolf Peint (in Reach #8) during the sauger spawning and
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incubation period of May 11 = June 30. Therefore, to
protect sauger spawning and incubation habitats in Reach
#8, the Misscuri River at the Fort Peck gauge must be
maintained at about 96% of 11,500 cfs, or 11,000 cfs,

from May 11 ~ June 30.

WHY FLOW IS MNECESSARY:

The requested flows are necessary to maintain existing
resident game fish populaticns; tc protect the hakitat of
three fish species of "special concern®, which include the
federally listed ¥endangered® pallid sturgeon; to meet the
spawning and incubation flow requirements of sauger; to
protect spawning, incubation and rearing habkitats for the
trophy-sized rainbow trout populaticn; toc preserve the
recreational values of the lower Misscuri River; and to help
protect the habitat of the wildlife species that depend upon
the river and its riparian zone for food, water, and shelter.
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FLOW REQUEST:

Based on information discussged in the above INSTREAM FLOW
METHODS section, the following flows are requested:

Aore-Feet

Primary Purpose

Flow
Time Pericd {cfs}
April 1 - May 10 7,800
May 11 - June 30 11,0800
July 1 - Sept. 30 7,800
Oct. 1 - Feb. 28 7,000

March 1 - March 31 5,000

618,843

1,112,727

1,423,338

2,096,528

368,925

5,620,361 AF/yr
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BTREAM NAME: Missocuri River

STREAM REBCH: #8. From the confluence of the Milk River to the
Montana~North Dakocta border -- 171.9 miles

LOCATION: Sec. 32, T27N, R4Z2E to Sec. 13, T26N, R5SE

DEBCRIPTION CF STRELM REACH:

The Milk, Poplar and Redwater rivers and Big Muddy Creek are
perennial tributaries to Reach #8. The stream gradient is
very low, averaging 0.9 feet/mile. The upper 55 miles of this
reach are in an erocsiocnal state in spite of the low stream
gradient and, therefore, much of the riffle substrate 1is
comprised of gravel. The remaining 117 miles gradually shift
tc a depecsitional state. Here, the water increases in
turbidity and sand comprises the channel substrate.

Reach #8 receives a relatively low amount of recreatiocnal use
because of the sparse population in the vicinity and limited
access to the river. There are three public becat launching
sites in the 172-mile reach. Much of the land within the
river corridor is privately owned and access to the river is
usually granted with permission. Most of the river use is
associated with fishing. Between the Milk River confluence and
Wolf Point there are about five popular paddlefish snagging
sites. Other recreaticnal uses in this reach include hunting,
camping, becating and picnicking.

Flows in this reach are regulated by Fort Peck Dam. The dam
restructures the normal secasonal fiow pattern of the river by
storing the high spring run-cff flows and augmenting summer
and winter flows. The Milk River and other tributaries to
this reach normally contribute about 1,000 cfe during the
spring run-off pericd, thereby helping to restore a "June
rise” in river flow and return Reach #8 to a turbid, warm
water environment.

Long-term flow records are available from two USGS gauge sites
within the reach. For the site at the upper end, near Wolf
Pcint, average annual flow over a 46-year period of record
{1943-89) was 10,4890 cfs. Median monthly flows ranged from
8,650 cfs during COctober to 13,000 cfs in February. The
average annual flow for a 40~year period of record (1943-51,
1959-89) for the Culbertson site {9 miles downstream from the
confluence of Big Muddy Creek) was 10,660 c¢fs. Median monthly
flows ranged from §,850 cfs during Cctober to 13,300 cfs in

February.



GAME FISH PREEENT:

Sauger, burbct, shovelnose sturgecn, paddlefish, northern
pike, walleye, channel catfish, rainbow trout, smallmouth
bass, pallid sturgeon, brown trout.

FISHERY:

Reach #8 of the Missouri River supports 35 fish species, eight
of which are not found in upstream Reach #7 (Gardner and
Stewart 1987). Sauger, burbot, shovelnose sturgecn and
ncrthern pike are the most commen game fish. In the summer
and fall of 1982, electrofishing estimates near the confluence
of the Milk showed 2,028 sauger per mile of river.
Downstream, near Wolf Point, the populaticon declined to 54
sauger per mile. 4t the lower end of the reach in the
Culbertson section, the sauger population increased to 364
fish per mile. Ancther important game fish, the paddlefish,
migrates out of Lake Sakakawea and up the Missouri River to
spawn in the Milk River and the upper portien of the reach
during late spring. During five years of electrofishing,
1,700 paddlefish were counted in the reach. Attributes of the
mere ceommon game fish in Reach #8 are given in Table 4.

Takle 4. Statistics of game fish sampled in the Misscuri River
from the Milk River confluence to North Dakota border,

1379-83.

Average Average

Length Weight
Species Number _(inches}) Range {pounds) Range
Sauger 3687 14.4 (4.8 -~ 29.6) 1.G60 (0.02 - 6.4)
Burbot 578 15.3 (4.3 — 40.5) 1.38 (0.02 = 12.5)
Shovelnose 364 25.1 (14.5 = 35.8}) 1.995 {0.14 - 6.5}

sturgeon

Paddlefish 151 57.2 (43.0 - 65.0) 3€.80 (16.00 - 76.0)
Northern pike 448 24.1 (6.2 - 42.5) 3.80 {(C.04 = 21.5)
Walleye 301 15.5 (4.3 — 29.2} 1.82 (0.02 - 10.2)
Channel 121 13.3 (5.1 -~ 24.1) 1.04 (0.04 - 4.86)

catfish

Sizes of most ©of the game fish found in Reach #8 are above
average for river populations within the state, especially for
sauger, northern pike and walleye. This is probably due to
the Misscuri's productivity and proximity to Lake Sakakawea,
where some river fish reside during porticons of the year.
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Four fish species of ¥special concern®” in Wontana--the
paddlefish, pallid sturgeon, shortnose gar, and sicklefin
chub--inhabit Reach #8. The pallid sturgeon is also federally
listed as an endangered species.

Twenty-four ncn-game species have been found in this reach.
L list of these species and their relative abundance is given

in Table 5.

Table 5. Non-game species and their relative abundance in the

Missouri River, Reach #8, 1979-84.

Species Abundancel

Shortnose gar
Goldeve

Rainbow smelt
Carp

Flathead chub
Sicklefin chub
Lake chub

EFmerald shiner
Fathead minnow
River carpsucker
Blue sucker
Smallmeouth buffalo
Bigmouth buffalc
Shorthead redhorse
Longnose sucker
White sucker
Black bullhead
Stonecat

Brook stickleback
White bass

Yellow perch

JIowa darter
Freshwater drum
White Crappie

mamdndndoooartinOODDRkeEHRED

1

A = abundant; C = common; R = rare; L = limited distribution
but cccurs in fair numbers

Source: Gardner and Stewart (1987}



WILDLIFE:

The extensive riparian zone found along Reach #8 provides
diverse habkitats which support many wildlife species.
Excellent populations of both mule and white-tailed deer
occupy the productive river bottomlands. Game kirds found
along the river include ring-necked pheasants, sharp-tailed
grouse and mourning doves. Canada geese and several species
of ducks use this reach either during their spring and fall

migrations or throughcut the ice-free months. Furbearers
within the river corrideor include beaver, raccocn, muskrat and
mink.

INSTREAM FLOW METHODS:

The following narrative summarizes the results of a study
conducted by the DFWP to derive instream flow recommendations
for Reach #8 of the lower Missouri River. Mcre in-depth
information can be obtained in Gardner and Stewart (1987;).

Wetted Perimeter Inflection Point Method

The wetted perimeter inflecticn peint method was applied to
three representative riffles in Reach #8 between the Milk
River confluence and Wolf Posint. A total of five cross-
sections were established in these riffles. The WETP computer
program was calibrated to field data collected at flows of
4,400, 7,200, and 9,800 cfs.

The upper Iinflection points con the wetted perimeter-flow
curves for the three riffles occur at flows of 4,200, 5,000,
and 7,000 cfs (Figure 9) To maintain wetted perimeter in all
riffles in Reach #8, a flow of 7,000 cfs is reccmmended.

Maintenance of Sauger Spawning/Incubation Areas

Major spawning/incubation sites used by Missouri River sauger
and to a lesser extent, walleye, are located on rocky reef
areas asscociated with eroding cliffs of a hard, sandstone
formation bordering the river. Known spawning/incubation
reefs are confined to eight sites in the 184-mile-long study
area. This scarcity of spawning/incubaticn reefs was
considered limiting te the sauger populatiocn and underscores
the importance of maintaining adeguate flows through these
crucial areas.

gardner and Stewart (1287} determined that Missocuri River
sauger regquire a two-foot mninimum water depth over their
spawning areas to successfully reproduce. To determine at
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what flow this minimum depth reguirement is met, river stage
heights were monitored at twoc representative sauger spawning
reefs on the Misscuri River between Foplar and the North
Dakota border. These stage height data were used in
conjunction with pregram options in the WETP computer program
to derive the needed spawning/incubation flows.

Filows of 10,986 and 11,497 cfs, respectively, would satisfy
the two~foot minimum critericon at the two spawning reefs
medeled by cross—secticons 29%-31 and cross-sections 39-41
(Table 6). Therefore, to maintain sauger/incubation habitat
in Reach #8, flows should remain at or above 11,500 cfs during
the spawning/incubation perioed of May 11 -~ June 30.

Table 6. River stage height and corresponding flows reguired to

maintain adequate water depth at two representative
sauger spawning/incubation sites.

Cross Section River Stage Providing Flow Corresponding
Numper 2-Foct Minimum Depth to River Stage

29 19.88 feet? 10,673 cfs
30 29.67 feet 11,367 cfs
31 24.41 feet 10,817 cfs

Average: 10,986 cfs
35 22.64 feet 13,483 cfs
40 17.80 feet 10,286 cfs
41 16.74 feet 16,722 cofs

Average: 11,497 cfs

1

River stages are not keyed to a common reference peoint.

WHY FLOW IE& NECESSARY:

The regquested flows are necessary to maintain the existing
resident game fish populaticns; to help protect the habitat of
four fish species of "special concern®, which include the
pallid sturgeon a federally designated endanqered species;: to
meet the spawning and incubation flow requirements of sauger;
tc preserve the recreational values of the lower Missouri
River; and to help protect the habitat of those wildlife
species that depend upon the river and its riparian zcne for
food, water and shelter.
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FLOW REQUEST:

Based on information discussed in the above INSTREAM FLOW
METHODS section, the folleowing flows are reguested:

Flow
Time Perigd {cfe) Acre—-Feet Primary Purpose
May 11 ~ June 30 11,500 1,163,305 Maintain habitat for
sauger spawning/
incubation
July 1 ~ May 10 7,000 4,359,667 Maintain main channel

riffle hakitat

5,522,972 AF/yr
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Milk River Sub-Basin

Figure 10 shows illustrates the location of the following streams
discussed in this section:

Beaver Creek (Hill Countyv)

Little Box Elder Creek

Clear Creek

Battle Creek

Peoples Creek

Beaver Creek Reach #1 (Phillips County)
Beaver Creek Reach #2 (Phillips County)
Frenchman River

Rock Cresk
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STREAM MHAME: Milk River

DESCRIPTION OF THE SUB-~-BABIN:

The Milk River, cne of the longest tributaries to the Missouri
River at 70b river-miles, originates at the juncture of its south
and middle forks on the Blackfeet Indian Reservation in Glacier
County. The Milk then flows northeasterly into Alberta, Canada.
After meandering for 167 miles, it re-enters the United States in
Hill County, flowing ancther 45C miles to its confluence with the
Missouri River below Fort Peck Dam. Because a portion of the Milk
River flows through Canada, water allocation is governed, in part,
by the Boundary Waters Treaty of 1909 between the United States and
Great Britain. In addition, water use 1is alsc governed by the
"Winters Doctrine®, which recognizes that the Fort Belknap, Rocky
Boys and Blackfeet Indian reservations have water rights dating
back to 1888.

The Milk River drains 23,300 sguare-miles, 67% of which is in the
United States. Thirteen principle tributaries arise in the United

States while five originate in Canada. Seven major dams and
diversicons and a number of minor diversions are present on the
mainstem Milk River. Water guality upstream from Havre is

considered good. However, it progressively worsens downstream due
to agricultural returns and municipal discharges (Department of
Natural Resources and Conservation 1%977).

Some Milk River tributaries originate in the Bear Paw and Little
Rocky mountains. These headwaters are the only coldwater trout
streams on the High Line. Here, the brock trout is the mcst common
gamefish species, although rainbow, cutthroat and brown trout are
alsc present in some streams. Upon leaving the mountains, these
coldwater tributaries enter the prairie where they gradually change
to warmwater streams having low water velocities and silty pools.
Other tributaries arising in Canada are warmwater systems
throughout their length. These northern warmwater tributaries are
typically low-gradient prairie waters consisting of slow, deep
pools, long, shallow runs, and intermittent riffles. Most support
populations of sauger, walleye, northern pike, channel catfish and
smallmouth bass.

The climate of the Milk River sub~basin is semi~arid. Droughts
occur periodically. Hot summers and cold winters combine to make
both the aguatic and terrestrial envircnments challenging.
Precipitation averages 12.5 tc 14 inches per year, with half

falling between April and September. Gver 138,000 acres are
irrigated in the Milk River basin (U.S. Bureau of Reclamation
1590} . Milk River flows are augmented by a trans-basin diversion

from the St. Mary's River in CGlacier Ccunty. Still, Milk River
irrigators encounter significant water shortages in six vears cut
of every ten {U.S. Bureau of Reclamation 1550).
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Upon re-entry into the United States, the Milk River cuts through
glacial debris, which largely determines the soils and topocgraphy
of the basin. Downsitiream from Havre, the Milk River flows through
a valley carved by the Missouri River befcore continental glaciaticn
forced the Missocuri south te its present channel. As soils vary,
some places are amenable tc farming, whereas others are totally
unsuitakle. Riparian zones vary f{rom grassfforb communities to
occasicnal shrub communities. outside the river corridors,
rangeland or dryland farming are the primary langd uses.

The Milk River and its tributaries are important contributors of
flow to the mainstem Missouri River during spring runoff. These
contributions are ©particularly important in initiating the
restoration of warm water temperatures and turkidity to the lower
Missocuri River. Peazak spring runoff in the Missocuri River is stored
in Fort Peck Reservoir. As a result, Milk River discharge is often
a significant portion of the Missouri River's flow during spring
(Gardner and Stewart 1987). 1In fact, median Milk River flows from
April through June averade 10.3% of the Missouri River flow (USGS
1984). Rising water temperatures and increased spring flows are
important stimuli for trlggerlng spawning activity for many
warmwater species in riverine environments (Hynes 1970) The peak
sprlng‘ runcff from the Milk River is important in triggering
spawning runs of many mainstem Missouri River fishes, including the
paddlefish.

Cverall angllng pressure on the Milk River is low compared to other

rivers in Mcntana. However, the Milk River and its tributaries
received cover half of the total annual angler days throughout the
entire lower and Little Misscuri river basins. The angling

opportunltles are qulte good, particularly at the confluence cof the
Milk and Misscuri rivers and where Milk River tributaries empty
intc the mainstem Milk. All of the tributaries provide deep, gquiet
water in the vicinity of their confluence. These areas are
generally less turbid than the river and allow aquatic vegetatlon
to establish, providing excellent spawning, feeding, and rearlng
habitats for a variety of forage and predatery fish species.
Walleye, sauger and northern pike are the most important gamefish
species in the mainstem Milk River and are present throughout much
of its length. Furthermore, the natural production occurring in
tributaries contributes to the recruitment of sport fish te the
Milk. In addition, the forage fish produced in the Milk River and
its tributaries are particularly valuable as a food base for the
gamefish populations of both the Milk and Missouri rivers.

Three fishes of "special concern® are known to inhakit the Milk
River or its tributaries. These are the shortnose gar, pearl dace

and the northern redbelly dace x finescale dace hybrid. Their
distribution 1in the Milk River system 1is prcbabkly wider than
present data suggest. Another f£fish of Yspecial concern®, the

paddlefish, migrates intc the Milk River to spawn in high run@ff
vears.
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In 1982, the Department of Natural Rescurces and Conservation
closed the mainstem of the Milk River to new water permit
applications. Because of the severe water shortages that plague
the area during most irrigation seascns, DFWP is not seeking a
water reservaticn for the mainstem Milk River. However, regquests

are made for eight tributaries.

57



STREAM HNAMEB: Beaver Creek (Hill County)

STREAM REACH: From the Rocky Boys Indian Reservation boundary to
Beaver Creek Reservoir -- 17 miles

LOCATIOHN: Sec. 33, T2SN, R18E to Sec. 31, T31N, RI&E

DESCRIPTION OF STREAM REACH:

Beaver Creek 1is one of the largest tributaries draining the
Bear Paw Mountains. The watershed enccmpasses approximately
117 square-miles. The headwaters are located on the Rocky
Boys Indian Reservation. The creek flows north from the
Reservation boundary 9.0 miles to Bear Paw Lake and another
8.0 miles before it enters Beaver Creek Reserveoir. This 17.0~-
mile section of stream is located on public land within Beaver
Creek County Park, which is administered by the Hill County
Park Board. From Beaver Creek Reservoir, the creek flows 22.0
miles through predominately private land until it reaches the
Milk River near Havre.

The streambed above Bear Paw Lake is rocky and exhibits a
higher gradient than the creek below. Typical streambed
substrates below Bear Paw Lake are clay, shale, gravel and
sediment. Beaver Creek is appropriately named as considerable
beaver activity is apparent throughout its length.

A heavily vegetated riparian zone comprised mainly of willows,
chokecherry, wild rose and Jjuneberry is present below the
Reservation boundary. Conifers and aspens predominate along
the headwaters. Land uses include 1livestock grazing and
irrigated hay production.

GAME FISH PRESENT: Brook trout, rainbow trout, cutthroat trout,
brown trout

FISHERY:

The brock trout, which is the predominant game fish above Bear
Paw Lake, is replaced by rainbow trout downstream. Cutthroat
trout and brown trout are also present in small numbers. Non-
game species include white, longnose and mountain sucker,
longncse dace, fathead minnow, Icowa darter, lake chub,
northern redbelly dace and mottled sculpin. Trout populations
above and below Bear Paw Lake have been periodically estimated
using the two-pass method. Some recent estimates are
summarized in Tables 7 and 8.
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Table 7. Fall populaticn estimates of age I and ¢lder trout from
two sections of Beaver Creek. Estimates are presented as
numbers of trout per 1,000 feet of stream.

Species 19890 1ggd 1582 1983 1288 1890

Three Miles Below Bear Paw Lake

Rainbow trout 51 58 36 11 S0 28

1.000 Feet Above Bear Paw ILake

Rainbow trout 47 40 12 58 80 10
Brook trout 172 186 149 186 169 36
Total: 215 22¢ 161 244 249 46

Table 8. Age group structure of the 1981 estimates of trout in the
two sections of Beaver Creek shown in Table 7. Ninety-
five percent confidence limits are in parentheses.

Mean Mean Number per Pounds
Length Weight 1,000 per 1,000
Species Age {inches} {inches) feet feet

Three Miles Relow Bear Paw lLake

Rainbow trout O 2.7 0.01 33 (+13) 0.3

I 7.3 0.13 47 (x5} 6.1

II+ 9.% 0.27 21 {(+8} 5.8

Total: 101 (+23) 12.2
1,000 feet above Bear Paw ILake

Rainbow trout 0 2.8 0.01 13 {#G)} 0.1

I+ 7.3 0.18 40 (+6) 6.5

Total: 53 (+¢6} 6.6

Brook trout o 3.0 4.01 85 (+34) 0.9

I 5.4 0.06 115 {(+28) 6.5

Iz 7.4 0.15 62 (+9} 9.3

I3+ 11.5 .65 9 {+0} 2.5

Total: 271 (#70) 22.6




Beaver Creek receives considerable fishing pressure due to
good access and its close proximity to Havre. Severe drought
in 1988 significantly reduced trout stocks but natural
reproduction is adequate to rebuild the populations over the

next few years.

WILDLIFE:

Big game species inhabiting the watershed are elk, mule deer
and white-tailed deer. Resident upland game bird species
include pheasant, sharp-tailed grouse and Hungarian partridge.
Waterfowl of various kinds utilize the many beaver pecnds.
Beaver, mink, muskrat, raccoon, bobcat and coyote are common
furbearers 1in the drainage. An abundance of non-game
wildlife, birds of prey and songbirds are found in close
proximity to the creek.

WETTED PERIMETER:

Cross-sectional data were collected in a 77-foot section of
Beaver Creek near the head of Beaver Creek Reservoir (Sec. 31,
T31N, RI1EE)}. Four cross-sections describing the riffle
habitat were established. The WETP program was calibrated to
field data collected at flows of 4.3, 19.7, and 25.2 cfs.

The relationship between wetted perimeter and flow for the

composite of four riffle cross-sections is shown in Figure 11.
A prominent upper inflection point occurs at about 7.0 cfs.

wHY FLOW IS NECESBARY:
The requested flow is necessary to maintain resident trout
populations and tc help protect the habitat of those wildlife

species which depend upon the stream and its riparian zone for
food, water, and shelter.

FLOW REQUEST: January 1 - December 31 -- 7.0 cfs (5,068 AF/vyr}
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ETREAM NAME: Little Box Elder Creek

STREAM REACH: From the headwaters toe Clear Creek Road Crossing--
26 miles

LOCATION: Sec. 1%, T28N, R17E to Sec. 15, T31N, R17E

DESCRIPTION OF STREAM REACH:

Little Box Elder Creek originates on the northern slopes of
the Bear Paw Mountains and flows 40 miles toc its confluence
with the Milk River east of Havre. The creek drains an area

of 95 sguare miles.

Gravel and silt comprise the streambed. The riparian zone is
predominately vegetated with willows throughout its length.
Major land uses include grazing and hay producticon. Adjacent
lands are entirely in private ownership, but access for
recreation is usually granted. Bank stability along portions
of the stream has been impaired by livestock.

GAME FISH PRESENT: Brook trout

FISEERY:

A 400-foot secticn of Little Box Elder Creek near Faber School
was electrofished in the fall, 1990. Estimates of young-of-
the-~year and age I and clder brock trout were made using the
two~-pass method. The longnose dace was the only other species
collected in the section. Results are presented in Table 9.

Table 9. Population estimates of brook trout in Little Box Elder
Creek near Faber School, 192230, Ninety-five percent
confidence limits are in parentheses.

Number per 40C Size

feet of stream Range {inches)
Young-of-the-year 3% (X9} 3.7 = 4.8
Age I and older 18 (+1) £§.,9 - 8.5
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This fishery suffered severely from dewatering during the

drought of 1988. Current young-of-the-year numbers are
significant and are expected tec rebuild the population in the
near future, provided stream flows remain adequate. The

fishery receives light to moderate use due to the dense cover
of streamside vegetation which hinders access.

WILDLIFE:

Big game species inhabiting the drainage are mule deer, white~
tailed deer and elk. Resident game bird species include
sharp-tailed grouse, Hungarian partridge and pheasant. Mink,
beaver, muskrat, raccoon, bobcat, coycte and red fox are
common furbearers in the stream corridor.

WETTED PERIMETER:

Ccross-sectional data were collected in a 21-foot section of
Little Box Elder Creek (Sec. 18, T2%N, R17E}. Three cross-
sections describing the riffle habitat were established. The
WETP program was calibrated to field data collected at flows
of 1.0 and 7.6 cfs. A beaver dam constructed at the head of
the study section during the field season prevented the
collection of calibration data at a third flow.

The relationship between wetted perimeter and flow for the
composite of three riffle cross-sections is shown in Figure
12. An upper inflection point cccurs at an approximate flow
of 1.0 cfs.

WHY FLOW I8 NECESBARY:
The requested flow is necessary to maintain resident trout
populations and to help protect the habitat of those wildlife

species, which depend upon the stream and its associated
riparian zone for food, water, and shelter.

FLOY REQUEST: January 1 - December 31 -- 1.0 cfs (724 AF/vyr)
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STRERM KHAME: Clear Creek

STREAM REACH: From the headwaters to Clear Creek Road crossing-—-
24 miles

LOCATION: Sec. 26, T28N, R17E to Sec. 1, T30N, R17E

CESCRIPTICON OF STREARM REACH:

Clear Creek originates in the conifercus northern slopes of
+he Bear Paw Mountains and flows 50 miles toc its confluence
with the Milk River near Chinock. It drains an area of 135
square miles. Lands along the reach are characterized by
steeply rolling foothills, meadows of native grasses, and
irrigated alfalfa fields. The riparian zcne is comprised of
a narrow band of willows flanked by grassy meadows. Beaver
dams are common throughout the reach. The bottom substrate is
primarily gravel and silt.

Common land uses adjacent to the reach are livestock grazing
and hay production. Hunting, fishing and trapping are pcpular
recreational uses in this area. B&lthough the entire reach is
under private ownership, recreaticnal access 1is usually
granted. Fishing pressure is moderate.

Livestock trampling and farming practices such as field
encroachment on banks have destabilized streambanks, thereby
increasing in-channel sedimentaticn in Clear Creek. Timber
harvesting, which is expected to commence in the next few
years near the headwaters, could increase =ilt 1lcoads and
impact trout reproducticn.

GAME FISH PREESENT: Rainbew trout, brook trout, brown trout

FISHERY:

Brook, rainbow, and brown trout offer excellent fishing
opportunities. Brook trout are the most abundant, followed by
rainkow and brown trout. Riparian vegetation is not dense,
allowing access to most of the stream. Rainkows up te 2.0
peounds and browns exceeding 4.0 pounds have been reported by
anglers. Non-game fish include white and meuntain suckers,
longnose dace, lake chubs and mottled sculpins.

In 1983, a populaticn estimate using the two-pass method was
made in a 400-foot section of Clear Creek near Young's Ranch.
Results, which are impressive, are shown in Table 10.
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Table 10. Population estimates of trout in a 400-foot section of
Clear Creek at Young's Ranch, July 17, 1883.

Mean Mean Number per Pounds per
Length Weight 1,000 1,000
Species Age {inches) _ {pounds} feet feet
Rainbow trout o] — -— e —
I 5.2 5.086 83 5.0
IT+ 2.6 0.15 123 36.6
Totals: 274 41.6
Brogok trout G 2.% 0.01 20 0.2
I £.5 0,12 43 5.1
1T 7.5 0.1 145 27.6
I1II+ 9.7 G.32 3¢ .6
Totals: 238 42.5
WILDLIFE:
Big game inhabiting the area include mule deer, white-tailed
deer and elk. Pheasants, sharp-tailed grouse and Hungarian
partridge are numerous. Mink, beaver, muskrat, raccoon,
bobcat and coyotes are the common furbearers found along this
reach.

WETTED PERIMETER:

Cross-sectional data were collected in a Si~foot section of
Clear Creek near the Clear Creek Road Crossing (Sec. 1, T30N,
R17E), the downstream boundary of the designated reach. Three
cross-sections describing the riffle habitat were established.
The WETP program was calibrated to field data collected at
flows of 1.2, 11.3, and 29%.2 cfs.

The relationship between wetted perimeter and flow for the
composite of three riffle cross-sections is shown in Figure
13. 2 prominent upper inflecticn point occurs at about 5.0

cfs.

WHY FLOW IS5 HWECESBARY:

The reguested flow is necessary to maintain resident trout
populaticons and to help protect the habitat of those wildlife
species which depend upon the stream and its associated
riparian zone for food, water and shelter.
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FLOW REQUEST: Januvary 1 - December 31 -—~ 5.0 cfs (3,620 AF/yr]
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Figure 13. The relationship between wetted perimeter and flow
for a composite of three riffle cross—-sections in

Clear Creek.



STREAM NAME: Battle Creek

STREAM REACH: From the international boundary to the mouth~- 69.5
niles

LOCATION: Sec. 6, T37N, RISE to Sec. 34, T33N, R2Z0E

DESCRIPTION OF STREAM REACH:

Battle Creek originates in Canada and flows southerly before
discharging into the Milk River near Havre. The drainage area
is large, encompassing 1,500 sguare-miles. The creek flows
through prairie rangeland for most of its length. Water is
diverted to irrigate hay meadows throughout the narrow stream
corridor. Land ownership is almost entirely private. The
stream occasionally crosses tracts of public land administered
by the U.S. Bureau of Land Management. Access for hunting,
fishing and trapping is generally gocd.

The riparian zone supports an overstory of scattered, mature
cottonwoocds., Sagebrush, wild rose, snowberry, buffaloberry
and native grasses vegetate the high banks along the creek.
Wwillows and cottonwoods predominate along the lower 10 miles.

The channel substrate is indicative of a low-gradient stream
winding through glacial deposits. Gravel riffles and silty,
long pools are the norm. Water clarity is excellent with the
exception of the extreme lower end, which is most affected by
irrigation return flows.

Peak flows typically occur during snowmelt in April.
Occasionally, late-summer flows are immeasurable. Fall
showers and subterranean springs recharge the creek, usually
providing good fall and winter flows. Although there are no
dams on the mainstem of Battle Creek, a proposal to build a
storage regulation dam in Canada near the border is being
considered. It's conceivable that such a regulatory dam could
vrovide year-round flows to the mouth.

oAME FISE PRESENT: Walleye, northern pike, sauger, burbot

FISHERY:

Northern pike are widespread throughout the drainage,
cccasicnally occurring in isclated pools far up small
tributaries. Walleye and sauger are confined te the lower 10
miles of creek. The 1.0 mile of creek immediately upstream
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from the mouth 1is heavily fished. Anglers catch northern
pike, walleye and sauger year-round. Ooccasiconally, burbot are
taken on setlines. Yellow perch and black bullheads are cften
sought in this area.

Twe overnight gill net sets were made in 1390 appreximately
5.0 miles above the mouth. These data are summarized in Table

11.

Table 11. Results of gill net sampling in Battle Creek using two
overnight sets, 19390.

Mean Length Mean

Length Range Welght
Species Number {inches} {inches} {pounds)
Northern pike 9 25.3 1%.6 = 35.2 4.56
Walleye 7 11.7 5.6 - 12.7 0.52
Sauger 3 i0.86 10.2 - 11.2 .34

The clear, gravel riffles and deep, long pools provide
spawning and rearing habitats for a variety of sport and
forage fishes. Larval fish netting has documented successful
walleye reprcoducticn in the lower-most stream. Battle Creek
iz a significant contributor of walleyes to the Milk River
fishery.

Non-game species usually present throughout much of the creek
include carp, white and longnose sucker, lake chub, fathead
minnow, flathead chub, brook stickleback, silvery/plains
minnow, emerald shiner, yellow perch, black bullhead, northern
redbelly dace, longnose dace, stonecat, Iowa darter and brassy
minnow. Battle Creek provides excellent habitat for a variety
of forage fish and is undoubtedly a major producer of the
forage species that help sustain the gamefish of the Milk

River.

WILDLIFE:

Mule deer, white-tailed deer and antelope are present in large
numbers along the reach. Common furbearers include, badger,
racceon, bobcat, coyote, fox, beaver, mink and muskrat.
Upland game birds such as pheasant, sage grouse, sharp-tailed
grouse and Hungarian partridge are plentiful. Waterfowl and
migrating birds of prey, including bkald eagles, frequent the
cresk.
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INSTREAM FLOW METHODE:

The Dominant Discharge/Channel Morphology Concept and DBase
Flow Approach were used to derive the flow requests. See the
discussions beginning on pages 23 and 22, respectively.

WHY FPLOW I8 NECEBSARY:

The reguested flow is necessary to help protect spawning and
incubaticn hakitat for walleye, sauger, and northern pike, to
maintain the channel form, provide for the annual flushing of
bottom sediments, and to maintain survival habitat for the
entire fish community during low flow periods. The flows are
alsc necessary to help protect the wildlife species which
depend upcn the stream and its riparian zone for food, water,
and shelter.
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FLOW REQUEET:

Based on information discussed in the akove INSTREAM FLOW
METHODS section, the following flows are requested:

Time Instream Flow
Period CFS AF
January 2.0 1238
February 2.0 1112
March 2.0 123%
12,178°
April 5.0 2988
May 5.0 3072
June 5.0 2938
July 5.0 307
August 5.0 30672
September 5.0 298%
Qctober 5.0 3072
November 5.0 2988
December 2.0 123%
Total: 15,078

2 Flows derived using the Base Flow Approach.

b pdditional water during a 14-day pericd to start no
earlier than March 1 nor later than April 30, according
to the following pattern:

Day CFS AF
1 45 89
2 95 188
3 470 532
4 930 1,845
5 1,970 3,907
& 1,330 2,638
7 550 1,289
8 180 357
g 130 258

10 50 179
11 75 149
12 65 129
13 50 119
14 50 99

12,178
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ETRERM HRME: FPeoples Creek

STREAM REARCH: From the headwaters to the Barney Olson Road
crossing ~- 17 miles

LOCATION: Sec. 15, T28N, RI8E to Sec. i, T29N, RZCE

DESCRIPTION OF STRERM RERCH:

Minor branches of Peoples Creek originate in both the Bear Paw
and Little Rocky mountains. Peoples Creek generally flows in
a northeasterly direction to its confluence with the Milk
River near Dodsocn. Most of Peoples Creek is on the Fort
Belknap Indian Reservation. Aan instream flow reservation is
being reguested for the coldwater reach within the Bear Paw
Mountains upstream from the Reservation.

The headwaters are in a relatively steep mountainous area.
The creek flows in & lush, narrow corridor surrcunded by
irrigated hay meadows. Water is diverted for irrigation
beginning near the headwaters. Late summer dewatering can be
severe. Beaver dams throughout the middie of the reach
provide sanctuary for fishes until fall rains recharge the

stream.

The vriparian zone is sparsely to heavily vegetated with
willows and native grasses. Rose and chokecherry are common
zlong the reach. Channel substrate is comprised primarily of
gravel, sand, and silt.

Land along the entire reach is privately owned and public
access is often limited.

CAME FISH PRESENT: Brock trout, rainbow trout

FISHERY:

The brock trout is the predominant trout species in Peoples
Creek. Rainbow trout are occasicnally reported by anglers but
have not been cocllected during electrofishing surveys
conducted to date. In 1590, 2 500-foot section midway in the
reach was electrofished and the trout population estimated by
the two-pass method. Results are presented in Table 12.
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Table 12. Estimates of brogk trout in a 500-foot section of
Pecoples Creek, August, 1550,

Mean Length Mean
Length Range Weight Number per
Species inches} {inches) {pounds) 500 feet
Brock trout 10.2 6.7 - 12.6 0.47 10 (£33

The low trout numbers reflect the severe dewatering that
occurred in 1988. Although the fish population is depressed,
it is believed that these survivors will be able to reproduce
sufficiently tc rebuild the fishery.

Non-game species inhabiting the reach include white and
mountain sucker, lakse chubk, fathead minnow, northern redbelly
dace, brook stickleback and silvery minnow. Fishing pressure
is light due to access problems and the fact that the best
fishing occcurs where streambank cover 1is densest and usually
flocded by beaver dams. Pools created by beaver dams provide
secure habitat for resident fishes during both high and low
fiow events.

WILDLIFE:

Big game species using the stream corridor are mule and white-
tailed deer. Pheasants, Hungarian partridge, sharp-tailed
grouse and sage grouse are commen in adjacent habitats.
Common furbearers include bobcat, beaver, muskrat, mink, rad
fox, raccocn and coycete. Birds of prey and songbirds are alsco
present.

¥ETTED PERIMETER:

Cross~sectional data were collected in a 21-foot section of
Peoples Creek {Sec. 17, T29N, R20E) leccated about five miles
upstream from the downstream boundary of the designated reach.
Three cross-—sections describing the riffle hakitat were
established. The WETP program was calibrated to field data
ceollected at flows of 2.0 and 6.7 cfs. During the third site
visit on Adugust 14, 1536, the stream channel was dry, thus
preventing the collection of calibration data at a third flow.

The relationship between wetted perimeter and flow for the
composite of three riffle cross-sections is shown in Figure
14, A prominent upper inflection point occurs at about 1.0
cfs.
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WweY FLOW I8 NECESSBARARY:

The requested flow 1s necessary te maintain resident trout
populations and to help protect the habitat of those wildlife
cpecies which depend upon the stream and 1its asscciated
riparian zone for food, water and shelter.

FLOW REQUEST: January 1 - December 31 —-- 1.0 cfs (724 AF/yr)
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Figure 14. The relationship between wetted perimeter and flow

for a composite of three riffle cross~sactions in
Peoples Creek.



BTRERM MNARME: Beaver Creek (Phillips County)

STREAM REACH: #1. From the headwaters to the Fort Belknap Indian
Reservation bkoundary -- 5 miles

LOCATION: Sec. 4, T25N, R25E to Sec. 35, T26N, R25E

DESCRIPTION OF 8TREAM REARCH:

Beaver Creek originates on the east slopes of the Little Rocky
Mountains and flows northeasterly to the Milk River. Total
stream length is over 200 miles. The drainage area 1s large
and is influenced by becth mountain and prairie climates.

Reach #1 is the upper-most porticn of Beaver Creek upstream
from the Fort Belknap Indian Reservation. The surrounding
mountainous terrain creates a high stream gradient. The
channel substrate is indicative of the high gradient, being
composed primarily of angular boulders, cobble and gravel.
The creek is comprised of a network cof beaver ponds which
provide most of the available habitat for resident fish., The
reach is bounded by stands of lodgepole pine. There is little
riparian undergrowth due to the dense lodgepole overstory and
shallow, recky soils, short secticns of the reach msander
through meadows of native grasses. There are old mining
patented claims within the headwaters region. FPast mining
activity has not significantly impacted Beaver Creek like it
has other drainages in the Little Rockies. A gold mining
company currently mining in a nearby drainage is exploring
some of the old patented claims to determine the feasibility
of expansion.

Reach #1 is located on public land administered by the U.S.
Bureau of Land Management. Access by way of rough trails over
the mountains is fair.

GLME FISHE PREESEENT: Brook trout

FIBHERY:

The brock trout is the only fish species sampled in the reach.
In 1979, an electrofishing survey found 35 young-of-the-year
brook trout per foot of stream at Bear Gulch Trailhead. At
the same time, a beaver pond was sampled near the Reservation
boundary and 13 adult brock trout between 11.3 and 12.7 inches
were taken. Fishing pressure is light due to the remoteness

of this reach.
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Beaver dams are oritical in that, by creating peonds, they
provide the majority of £ish habkitat in this reach. Beaver
trapping has been banned in this area to help promote aguatic
habitat develcpment. Spawning conditions are excellent at
present. Timber harvesting and/cr mining could impact the
fishery in the future by altering streambed substrate and

water guantity and quality.

WILDLIFE:

Big game found along the reach include mule deer, white-tailed
deer and bighorn sheep. Furbearers include beaver, bobcat,
coyote, raccoon, mink and muskrat. Blue grouse are present in
low numbers.

I¥MSTREAM FLCW METHODS:

L flow recommendation derived from the wetted perimeter
inflection peint method is unavailable for Reach #1 of Beaver
Creck. The instream flow reguest is, therefore, based on the
Fixed Percentage Method described earlier. Under this methed,
33% of the average annual flow is being requested for the
trout streams of the Milk River drainage having high fishery
values. An average annual flow of 0.6 cfs was estimated by
the USGS for Reach #1 of Beaver Creek. A flow of 6.2 cfs is,
therefore, reguested.

WHY FLOW I8 NECESSARY:

The requested flow is necessary to maintain resident trout
populations and to help protect the habitat of those wildlife
species which depend upon the stream and its riparian zone for
food, water and shelter.

FLOW REQUEST: January 1 - December 31 == 0.2 cfs (145 AF/yr)



STREAM HWAME: Beavar Creek (Phillips County)

STREAM REARCH: #2. From U.S. Highway 191 to the mouth -- 18%9.6
miles
LOCERTIOCHM: Sec. 15, T25N, R28E to Sec. 30, T31M, R3GE

DESCRIPTION OF STREAM REARCH:

Beaver Cresk originates on the eastern slopes of the Little
Rocky Mountains and fliows northeast to its confluence with the
Milk River. The creek courses over 200 miles. The drainage
area is large and is influenced by both mountain and prairie

climates.

Reach #2 encompasses that porticn of Beaver Creek from the
foothills of the Little Rocky Mountains {at the Fort Belknap
Indian Reservation boundary) to its mouth near Hinsdale. The
entire reach winds through native grasslands, supporting an
abundance of sagebrush, wild rose and snowberry. Willows are
cccasionally encountered. The creek has a low gradient and
meanders through a gently-sloping, wide valley for most of its
length. The creek is characterized by long, often deep, pools
and short riffles. Streambed material is sand, silt and clay.
The silty~clay soils of the region are highly alkaline and
erosive,

The riparian zone 1is narrow and the slopes of the high
cutbanks found throughout the reach are coften unvegetated.
The tops of the banks are often vegetated with rose,
snowberry, chokecherry and buffaloberry, especially near the
lower end of the reach.

Land uses include livestock grazing, haying cf irrigated grass
and alfaifa, and small grain production. Over 80% of the
floodplain is privately owned. However, some large tracts are
administered by the U.S. Bureau of Land Management and provide
public access for hunting, trapping and other recreatiocnal
pursuits. sportfishing, though generally 1light, is
concentrated in the lower end of the reach. The creek harbors
numercus non-game species which are cellectaed privately and
commercially for use as bait.

GAME FISH PRESENT: Walleye, northern pike, smallmouth bass,
channel catfish



FIBHERY:

Game fish numbers are generally low with the exception of the
lower 25 miles of the reach. Resident populations of walleye
and northern pike inhabit the creek. Walleye and pike numbers
are believed to be augmented in the spring by migrants from
+the Milk River that enter to spawn. Walleye have been sampled
near Content Bridge, over 100 miles upstream from the mouth.
Successful utilization of Beaver Creek by spawning walleye has
heen documented by the capture of larval walleye near
Beaverton.

In October o©of 18381, 13 walleye were collected by

electrofishing akout 12 miles upstream from the mouth. The
walleye rangad in weight from 0.15 to 1&.5 pounds, averaging
15. inches and 2.89% pounds. Smallmouth kass have

Qcca810nally been reported from the lower portion of the reach
and channel catfish have been trapped near the mouth. Their
ranges are presumed to be limited to the lower 2C miles of

cresk.

Numerous non-game species are present throughout the entire
length of Reach #2. These include: white sucker, lake chub,
pumpkinseed, black bullhead, carp, fathead mninnow, river
carpsucker, brassy minnow, redhorse sucker, bigmouth and
smallmouth buffalo, yellow perch gcldeye, emerald shiner,

Iowa darter and silvery/plains minnow. These non-game species
undoubtedly provide a forage supply for game fishes in
downstream portions of the Milk River.

Beaver Creek appears to be an important spawning tributary for
a variety of sport and forage fish inhakiting the Milk River.
Though water gquality may be poor, the deep pools provide
adequate habitat for fishes even in drought years.

WILDLIFE:

Principal big game species inhabiting the flocdplain include
mule and white-tailed deer and antelope. Furbearers include
coyote, fox, raccoon, mink, muskrat and bobcat. The area
supperts a varlety of non-game wildlife, including birds of
prey. Prairie dog towns are found throughcut the drainage.

Waterfowl use is high. Resident upland game birds include
sage grouse, sharp-tailed grouse, Hungarian partridge and
pheasant.
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INSTRERM FLOW METHODS:

The Dominant Discharge/Channel Morphology Concept and the Base
Flow Approach were used to derive flow reguests. See the
discussions beginning on pages 23 and 22, respectively.

¥HY FLOW I8 WECESBRRY:

The reguested flow is necessary te provide access to fish
ascending Beaver Creek toc spawn, to help protect spawning and
incubaticn habitat for walleyve and northern pike, tc maintain
the channel form, provide for the annual flushing of bottom
sediments, +to maintain survival habitat for the entire
resident fish community during low flow periods, and to help
protect the habitat of those wildlife species which depend
upon the stream and its riparian area for foocd, water and
shelter.

7



FLOW REQUESY:

Based on information discussed in the above INSTREAM FLOW METHODS section,
the following flows are reguested:

Time Instream Fiow
Pariod CFS AF
January 7.0 430°
February 7.0 389
March 7.0 4308
g,247"
Bpril 11.0 655°
May 11.0 &£76°
June 11.3 £55°
July 11.0 §76°
August 11.2 676°
Saptember 11.9 £55°
Gctober 11.C 5767
Novembar 11.9 655"
December 7.0 430°
Total: 15,550

* Flows derived using the Base Flow Approach.

* maditiocnal water during a 18-day period to start
no earlier than March 1 nor later than Aprii 30,
according te the fellowing pattern:

Day CFs AR
1 40 79
2 16C 317
3 4GGC 793
4 1,160 2,301
5 920 1,825
& 440 873
7 320 £35
8 240 476
S 200 397

1o 186G 317

11 120 238

12 B85 163

i3 75 1439

i 5% 169

i 45 89

i6 34 &0
7 25 50

ig 20 40

1% is 30

8,547
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STREAM HAME: Frenchman River

STREAM REACH: From the international beundary to the mouth--76.3
miles

LOCRTIOH: Sec. 6, T37N, R34E to Sec. 24, T32N, R34E

DESCRIPTICON OF STREAM REACH:

Frenchman River originates in the Cypress Hills of southwest
Saskatchewan and flows scutheasterly before entering Montana,
where it flows south to its confluence with the Milk River
near Saco. The Frenchman River has a low gragdient and
meanders through a gently-sloping valley. Due to its low
gradient and meandering characteristics, the river contains
long, deep pools, particularly downstream from Frenchman Dam.
Streambed materials consist of sand, gravel, and mud. The
advance and recession of continental glaciers have influenced
the soils in this drainage.

Flows are controlled by several irrigation storage reservoirs
in Canada. Frenchman Reservoir, midway between the Canadian
border and the river'!s mouth, also regulates flow. This
challow reservoir is approximately 800 surface acres in size.
Silt deposition has obscured data on storage capacity.
Streamflow in the lower stream is affected and often enhanced
by irrigation return flows. Water guality is relatively goocd
and most chemical constituents are present in small amounts.
Water clarity is generally moderate, with turbkidity increasing
during spring run-cff.

Upstream from Frenchman Reservoir, the riparian zone 1is
heavily vegetated with native grasses and willows.
Downstream, vegetation is more abundant and diverse,
consisting alsc of ash, buffaloberry, chokecherry, snowberry
and wild rose under a cottonwood canopy. Riparian zone land
uses are livestock grazing, haying of grasses and alfalfa, and
smzll grain production. Higher benches abkove the riparian
zone are utilized for grazing and small grain production.

A high percentage of the floodplain is privately owned. The
river bisects several sections of state-owned land and crosses
a few small parcels of public land administered by the U.S.
Bureau of Land Management. Hunting and trapping are popular
recreational uses within the drainage. Sportfishing is
minimal. The river is a source of non-game bait fishes for
both individual and commercial use.
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GRME FISH PRESENT: Walleye, ncrthern pike, smallmouth bass

FISHERY:

Game fish are generally sparse and little sportfishing cccurs
due to poor access and the close proximity of better Ilshlnq
waters. The most significant numbers of gamefish are found in
the 30.5 mile stretch from Frenchman Dam to the confluence
with the Milk River. Walleye and ncorthern pike are the most
common game fish. Neorthern pike abundance is greatest during
years of high run-off when pike from the Milk enter Frenchman
River to spawn. & large segment of the naturally-reproducing
walleye population is believed to be resident. The natural
reproduction that occurs in Frenchman River contributes to the
maintenance of the sport fishery of the Milk River.

Smallimeouth bass are present in the extreme lower stretch where
both resident and migratory fish (from the Milk River) are
found. Smallmouth bass were established from stocking 13,000
fingerlings during 1876 and 1977. Approximately 5,000 broock
trout (4-inch fingerlings) were stocked immediately below the
dam in both 1959 and 1962 to establish a self-sustaining
population kut this effort was unsuccessful.

Limited data exist on game fish abundance. In September,
1979, a 1.C-mile section immediately below the dam was sampled
using seining and electrofishing techniques. This effort

yielded a catch of 40 walleye and 11 northern pike. Walleye
ranged in size from 5.6 to 24.2 inches, with the largest
weighing 4.5%2 pounds. Numerous young-of-the-year and yearling
walleye were taken, indicating a self-sustaining, resident
populaticn. Northern pike ranged in size from 19.9 to 35.2
inches and averaged 4.11 pounds. The largest northern pike
was €.9%0 pounds.

The river alsc supports an abundant, diverse community of non-
game fish, consisting of goldeye, carp, lake chub, fathead
minnow, longnose dace, silvery/plains minnow, white sucker,
shorthead redhorse, river carpsucker, smallmouth buffalo,
bigmouth buffalc, stonecat, yellow perch and Iowa darter.
sampling efforts have been minimal and, if expanded, would
undoubtedly reveal several additional speclies. The non—-game
species provide a significant forage supply to the sport
fishes in downstream sagments of the Milk and Missouri rivers.
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WILDLIFE:

The Frenchman River drzinage supports cutstanding populations
of mile deer and white-tailed deer. Antelope are alse common
in the basin. Upland game bird species include ring-necked
pheasant, sharp-tailed grouse, Hungarian partridge and sage
grouse. This drainage provides excellent winter habitat for
big game and upland game kirds. Resident furbearers include
mink, beaver, mnmuskrat, badger, fox, coyote, raccoeon and
bokcat. Varicus waterfowl species utilize the river and
Frenchman Reservcir. The area alsc supports a wide variety of
non-game wildlife, including birds of prey and songbirds.

INGTREAM FLOW METHODS:

The Dominant Discharge/Channel Morphology Concept and EBase
Flow Approach were used to derive flow requests. See the
discussicns keginning on pages 23 and 22, respectively.

WHY FLOW IS WECEZBARY:

The reguested flow is necessary to provide access to fish
ascending Frenchman River to spawn, to help protect spawning
and incubation habitats for walleye, northern pike, and
smallmouth bass, to maintain the channel form, provide for the
annual flushing of bottom sediments, and to maintain survival
habitat for the entire resident fish community during the low
flow pericds. The flows are also necessary te help protect
the wildlife species which depend upon the stream and its
riparian zone for food, water, and shelter.
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FLOW REQUEST:

Based on information discussed in the above INSTREAM FLOW METHODS gection,
the following flows are reguested:

Time Instream Flow
Pericd CFS AF
January 2.0 123°
February 2.0 111°
March 2.0 123
22,414°
April 5.0 298*
May 5.0 3g7®
June 5.0 298*
July 5.0 307
August 5.0 307°
September 5.0 298°
Octeber 5.0 3078
November 5.0 298
December 2.0 123°
Totali: 25,314

8 Flows derived using the Base Flow Approach.

b Bdditional water during a 2l-day pericd to start no
earlier than March 1 nor later than April 30, according
to the following pattern:

Day CFS AF
1 30 &0
2 45 8%
3 70 139
4 110 218
5 240 476
5] 450 893
7 890 1,369
8 1,150 2,281
S 2,050 4,066

1G 1,570 3,114

11 1,180 2,340

12 SC0 1,785

13 730 1,448

14 5&0 1,111

15 430 853

is 310 615

17 240 476

18 150 37

19 150 258

20 110G 218

21 95 188

22,414
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ETREARM HAME: rRock Creek

STREAM REACH: From the international boundary to the mouth --
88.2 miles

LOCATION Sec. 1, T3I7H, R36E to Bec. 26, T31H, KR36E

DESCRIPTICH OF STREAM REACH:

Rock Creek originates in southern Saskatchewan and flows
southerly until it enters the Milk River near Hinsdale. Due
to its low gradient and many meanders, pocls are well
developed. HNumerous beaver dams and asscciated ponds enhance
pocl size and depth. Streambed materials consist of gravel,
sand, and mud. Gravel areas are Commoen.

Flows are greatest during spring run-cff, with peak flows
nermally occurring in March. Several small diversion dams in

Saskatchewan alter natural flows. This, however, dces not
appear to have a significant impact because a large portion of
the watershed is within Montana. A concrete/rock diversion

dam, located about 5.0 miles upstream from the mouth, has
little effect on flows except during low flow periods. Water
gquality iz relatively good and most chemical constituents
present are in low concentrations. Turbkidity increases during
periods of high run-off. Agricultural activities have the
greatest potential for affecting water quality.

The riparian zone, with its cottonwood overstory, is thickly
vegetated with native grasses, willows, ash, chckecherry,
buffaloberry, snowberry and wild rose. Woody vegetation is
more abundant and diverse along the lower stream. Land uses
in the riparian zone are livestock grazing, haying of grasses
and alfalfa, and small grain producticon. A high percentage of
the fleodplain is privately owned. The creek bisects some
state~owned land and public land administered by the U.S.
Bureau of Land Management. Hunting and trapping are popular
recreational uses. Spoxtfishing is nil except at the
confluence with the Milk River. The creek 1is utilized
extensively to cellect non-~game bait fish for both individual
and commercial use.

GAME FISH PRESENT: Walleye, northern pike, smallmouth bass
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FISHERY:

came fish abundance is greatest in the extreme lower portiom
of Rock Creek, apparently due te migration and spawning use by
Milk River fishes. Adult walleye, northern pike and
smallmouth bass appear to be permanent residents in the
larger, deeper pools downstream from the Rock Creek diver=zion

dam.

smallimouth bass were first introduced inte Rock Creek in 1976
and 1977. Limited spot sampling to determine survival and
distribution indicates that bass are present only in the lower
creek below Rock Creek diversion dam. While the population of
adults is low, young-cf-the-yvear smallmouth are abundant.
Occasionally, smallmouth bass are taken by anglers in the Milk
River between the confluence of Rock Creek and Vandalia Dam.
This fishery is undoubtedly maintained, in part, by the
reproductive contributicn of Rock Creek.

In September, 1579, several Rock Creek sites were sampled
using seining and electrofishing technigques. This effort
revealed an abundant, diverse community of non-game fish,
including goldeye, carp, fathead minnow, lake chub, longnose
dace, flathead chub, emerald shiner, silvery/plains minnow,
white sucker, shorthead redhorse, river carpsucker, bigmouth
puffalc, perch and Icowa darter. Fmigration of these non-game
species provides a significant focrage supply for sport fishes
such as walleye, sauger and northern pike that inhabit
downstream segments of the Milk and Misscuri rivers.

WILDLIFE:

Riparian/floecdplain lands beordering Rock Creek support
cutstanding populations of white-tailed deer, mule deer, and
antelope. Pheasant, sharp~tailed grouse, Hungarian partridge

and sage grouse are alsc abundant. Resident furbearers
include mink, beaver, muskrat, raccoon, fox, coycte and
bobcat. Variocus waterfowl species utilize the creek. The

area alsoc supports a wide variety of non-game wildlife,
including birds of prey and songbirds.
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IHSTREAM FLOW HETHODE:

The Dominant Discharge/Channel Morphelogy Concept and Base
Flow Approach were used to derive flow reguests. See the
discussions beginning on pages 23 and 22, respectively.

WHY FLO¥ IS HECESSARY:

The reguested flow is necessary to provide access to fish
ascending Rock Cresk to spawn, to help protect spawning and
incubation habitats for walleye, northern pike, and smallmcuth
bass, maintain the channel form, provide for the annual
flushing of bottom sediments, and to maintain survival habitat
for the entire resident fish community during the low flow
periocds. Flows are also necessary to help protect the habitat
of those wildlife species which depend upon the stream and its
riparian zone for food, water and shelter.
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FLOW REQUEST:

Baged on information discussed in the above INSTREAM FLOW METHODS section,
the following flows are reguested:

Time Instream Flow
Period CFS AF
January 2.0 i23°
February 2.0 113f
March 2.0 123®
23,248
Bpril 8.0 476"
May 8.0 492°
June 8.0 4764
July 8.0 4¢3
August 8.0 492°
September 8.0 476°
October 8.0 492*
November 8.0 47672
December 2.0 123
Total: 27,600

® Flows derived using the Base Flow Approach.

b ndditional water during a 21-day period to start no
earlier than March 1 nor later than April 30, according
to the following pattern:

Day CFs AF
1 15 30
2 25 50
3 80 159
4 780 1,547
5 2,180 4,324
& 2,960 5,871
7 1,970 3,907
g 1,320 2,618
) 760 1,507

10 480 952

11 310 615

12 200 397

i3 140 278

14 100 158

15 80 158

16 55 109

17 45 89

18 35 69

19 25 50

20 20 40

21 20 40

23,248
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Redwater River Sub-Rasin

Figure 15 illustrates the location of the Redwater River and its
tributaries.
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STREAM HAME: Redwater River

DESCRIPTION OF THE SUEB-BABIN:

The Redwater River drains portions of Prairie, McCone, Dawson
and Richland counties. It is one of the larger tributaries to
the Missouri River in eastern Montana. Streamflow 1is highly
variable, ranging from zero to several thousand cubic feet per
second {(cfs). The annual peak discharge often occurs in March
from snowmelt. Extended periocds with flew less than one cfs
are COmMMONn.

The river drains rolling prairie. Much of the watershed is
rangeland, but dryland farming is also an important land use.
True river bottom riparian vegetation of cottonwoods and
willows ie lacking. Typical streamside vegetation consists of
low shrubs and grasses., Often the sagebrush prairie extends
to the river channel.

The Redwater River aquatic habitat is similar to that found in
other eastern Montana prairie streams of comparable size.
Much of the river consists of long pools up to several feet

deep connected by short, infrequent riffles. Scome gravel is
often present in riffles but sand and silt bottoms
predominate. The lower river is 50-100 feet wide. During
late summer and fall, the flow over riffles often approaches
Zero. Fish survive in the long, deep pools despite low
dissolved oxygen levels, elevated water temperatures, and high
salinity.

Ceoal and related developments could impact the Redwater River
in the future. Considerable strippable coal is present in the
drainage.
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ETREAM WBAME: Redwater River

STRELM REACH: #1. From the Town of Circle to the confluence with
Eacst Redwater Creek == 78.3 miles

LOCRTION: Sec. 8, T19N, R48E to Sec. 26, T25N, R5OE

DESCRIPFTION OF REACH:

The generzal basin description adeguately describes this reach.

GAME FISHE PRESENT: Northern pike

FISHERY:
Twenty~two fish species 1live in Reach #1 despite the
challenging physical conditions. Most are small cyprinids
(minnows). Other species include Iowa darter, green sunfish,

brook stickleback, stonecat, klack bullhead, shorthead
redhorse, white sucker, river carpsucker and goldeye.

The only gamefish species found in this reach is the northern
pike. Numbers of northern pike are very 1low near Circle and
increase in a downstream direction from the Highway 254
bridge. The presence of young-of-the-year indicates that
northern pike reproduce in this reach of the river. Northern
pike numbers in Reach #1 have not been estimated.

Estimates of fishing pressure and harvest for this reach are
unavailable. Fishing pressure is probably low due to the low
human populaticn near the river and the limited recognition of
the fishery by residents in more populated areas. The fishery
is well recognized by local anglers.

WILDLIFE:

Wildlife values in Reach #1 and #2 of the Redwater River are
similar. Mule and white-tailed deer are common along the
river. Mule deer predominate wherever rougher terrain borders
the river and whitetails are more abundant where extensive
cropland is present along the larger, flatter bottoms. The
Redwater drainage is good spring, summer and fall antelope
habitat. Antelope are common along the Redwater, although
they do not generally winter there when snow cover is deep
kecause of a lack of sagebrush habitat.
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Upland bird species along the Redwater include sage and
sharptall grouse, pheasant and Hungarian partridge. Habitat
is guite limited for all but sharptails. Pheasant winter
habitat is limited because of a 1lack of Dbrushy cover.
Partridge are alsoc probably restricted by a deficiency of good
winter habkitat. Sage grouse are limited by a shortage of
sagebrush. The area 1is best for sharptalils, although the
uplands bordering the river are better than the actual river
bottom. Some coulees associated with creeks flowing into the
Redwater have extensive stands o buffaloberry and
chokecherry, which are excellent habitat for sharptails.

Waterfowl use of the Redwater 1is probably considerable,
althocugh data are lacking. Numerous species of ducks and
probably Canada geese nest along the river. Certain stretches
of the river are slow, wide, and support emergent vegetaticn,
which provides some high guality duck nesting habitat.
Mallards are probably the most commen ducks along with
gadwalls, pintails, American widgeon and blueww1nged teal. A
variety of migrating waterfowl use the river in spring and
fall.

INSTREAM FLOW METHODS:

The Dominant Discharge/Channel Morphology Concept and the Base
Flow Approach were used to derive flow reguests. See the
discussions beginning on pages 23 and 22, respectively.

WHY FLOW IS HECESBARY:

The reguested flows are necessary to maintain survival habitat
for game fish during the low flow months, maintain the
existing channel form (long, deep pools interspersed with
short riffles), which provides refuge for fish populations
during extended periods of low flow, and provide for the
annual flushing of bottom sediments. Flows are also necessary
to protact the habitat of those wildlife species which depend
upon the stream and its riparian zone for food, water and
shelter.
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FLOW RBQUEEST:

Based on information discussed in the above INSTREAM FLOW
METHODS section, the following flows are reguested:

Time Instream Flow
Pericd CFS AF
January 2.0 1232
February 2.0 1119
March 2.0 g5a
10,860P
April 3.0 1792
May 3.8 184°%
June 3.0 179%
July 3.0 1844
August 3.0 184°
September 3.0 1794
October 3.0 1842
November 3.0 1794
December 2.0 1232
Totals 12,764

a2 Flows derived using the Base Flow Approach.

b paditional water during a l4-day period to
start no earlier than February 1 nor later than
April 30, according to the following pattern:

Day CFS AF
1 5 10
2 S0 179
3 890 1,765
4 1,440 2,856
5 1,730 3,431
5 870 1,726
7 170 337
8 60 119
5 50 59

10 49 75

11 40 79

12 30 &0

13 30 60

14 30 60

10,860
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STREAM HNAME: Redwater River

STREAM RERCH: #2. From the confluence of East Redwater Cresk to
the mouth ~- 30.7 miles

LOCATION: Sec. 26, T25N, R5HCE to Sec. 26, T27N, R50E

DESCRIFPTICH OF REACH:

Reach #2 flows entirely within McCone County, entering the
Missouri River near the Town of Poplar. The general
description of the basin adequately describes this reach.

GAME FISH PREESENT: Walleye, northern pike, sauger, channel
catfish, burbot

PISHERY:

Twenty-five fish species inhakit Reach #2. Most are swmall
cyprinids (minnows). Other species include Iowa darter, green
sunfish, ©brook stickleback, stonecat, Dblack bullhead,
shorthead redhorse, white sucker, river carpsucker and
goldeye. Channel catfish, burbot and sauger are found only in
the one-mile secticn upstream from the mouth. These species
are probably migrants from the Misscuri River that may be
using the lower river for spawning and rearing. HNorthern pike
and walleye are more widely distributed, inhabiting the reach
year-round.

Estimates of game fish numbers are unavailable. The relative
abundance of game species is thought to be low. Populations
of walleve and northern pike are self-sustaining, as evidenced
by collecticns of both adults and young-of~-the-year.

Estimates of fishing pressure and harvest are unavailable for
Reach #2. Fishing pressure is probably low due to the low
human pepulation near the river and the lack of recognition of
the fishery by residents in more pcopulated areas. Local
anglers are well acguainted with the fishery.

WILDLIFE:

See the wildlife description for Reach #1 of the Redwater
River.
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IRETREAM FLOW METHODS:

The Dominant Discharge/Channel Morpheology Concept and the Base
Flow Approach were used to derive flow reguests. See the
discussions beginning on pages 23 and 22, respectively.

WHY FLOW I8 HECESSARY:

The requested flows are necessary to maintain survival habitat
for gamefish during the low flow months, maintain the existing
channel form {long, deep pools interspersed with short
riffles), which provides refuge for fish populations during
extended periods of low flow, and provide for the annual
flushing of bottom sediments. In addition, the high spring
flows will allow for the upstream passade of fish species that
enter the Redwater River to reproduce. Flows are alsc
necessary to¢ help protect the habitat of those wildlife
species which depend upon the stream and its riparian zone for
food, water and shelter.
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FLOW REQUEST:

Based on informaticon discussed in the above INSTREAM
FLOW METHODS section, the fellowing flows are reguested:

Time Instream Flow
FPeriocd CFS AF
January 2.0 1232
February 2.0 1112
March 2.0 952
12,6445
Zpril 4.0 2382
May 4.¢ 246%
June 4.0 2382
July 4.0 2462
August 4.0 2462
September 4.0 238*%
October 4.0 2482
November 4.0 2382
December 2.0 1232
Total: 15,032

2 plows derived using the Base Flow Approach.

b paditional water during a li-day periocd to

start no earlier than February 1 nor later than
rpril 30, according to the following pattern:

Day CFS LF

1 5 10
2 100 158
3 1,040 2,063
4 1,680 3,332
5 2,010 3,987
& 1,616 2,003
7 200 357
8 70 139
9 60 119
10 50 39
11 40 79
12 40 79
12 40 79
14 30 60

12,644
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Poplar River Sub-Basin

Figure 16 illustrates the location of the following streanms
discussed in this section.

East Fork Poplar River
Middle Fort Poplar River
Poplar River

West Fork Poplar River
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STRERM NAME: FPoplar River

DESCRIPTICGH OF THE BEUB-BREIN:

The Poplar River is a major socuth-flowing tributary to the
Misscuri River. The drainage consists of three forks of
approximately egqual size. 211 three forks originate 1in
Saskatchewan where approximately 37% of the 3,329 square-mile-
drainage area is located. The East and Middle Forks join a
few miles north of Scobey, Montana, forming the mainsten
Poplar River. The West Fork confluence is located a few miles
gouth of the point where the mainstem crosses the northern
boundary of the Fort Peck Indian Reservation. From the
confluence of the West Fork, the Poplar River flows generally
gouth te its confluence with the Missguri River at the Town of

Poplar.

The DFWP has collected a great deal of fisheries data for the
three forks of the Poplar River upstream from the Fort Peck
Indian Reservation (see BIBLICGRAPHY under Stewart). Instream
flow reservations are being scught for these three forks, as
well as for the uppermost section of the Poplar River from its
origin downstream tec the Reservation boundary.

The gradient of these prairie streams is only a few feet per
mile. As a result, the streams are comprised of long pools
(often 0.5 mile in length) and short riffles. Except during
spring runoff, there is little or no measurable velocity in
the pools. The streams can be described as a series of long,
narrow ponds connected by short riffles.

Stream bottom types consist mostly of gravel in riffles and
varying proportions of gravel, sand and silt in pools. The
upper few miles of the East Fork Poplar River in the U.S.
differs in that gravel is less common and fine sediments are
more abundant.

Streambank vegetaticn is relatively sparse, consisting mostly
of grasses and small shrubs, of which rose and snowberry are
the most common. The more typical riparian vegetation of
cottonwoods and large shrubs is absent. The flocdplain
vegetation consists largely of grasses, small shrubs, silver
sage, wild rose and snowberry.

Emergent and submerged aguatic vegetation are not abundant in
these streams except for & few miles of the East Fork near the
canadian border. In this reach of the East Fork, subnmerged
vegetation is often heavy during the summer and emergent
shoreline vegetation is alsc abundant.
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Stream flow in the drainage is highly variable. The lowest
flows of the year occur in winter and peak flows are reached
during snow melt between early March and late April. Winter
flows less than one cfs are common in the upstream portions of

the drainage.

The Poplar River and its forks are similar to other
northeastern Montanz tributaries to the Missouri River, but
few of +the other tributaries have significant gamefish
populations. Gamefish populations of the Poplar system are
well known and utilized by the local populace.

Although the Poplar River is certainly one of the better
warmwater stream fisheries in Montana, the fishery exists
under marginal physical conditions. For example, in 1877-78
and 1978-79, much of the Poplar River froze to the bottom.
Ice was over four feet thick in many pocls. Dissclved oxygen
in partially frozen pools was alsoc at stress levels during
this time. A partial walleye and northern pike kill occurred
in the East Fork due to these conditions of low streamflow and
iow dissolved oxygen. any significant decreases in winter
dissclved oxygen or pool depth would probabkly greatly reducs
numbers of walleye in large portions of the drainage.
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STRERM HAME: Fast Fork Poplar River

STREAM RELRCH: From the internaticnal houndary to the Middle Fork

Poplar River ceonfluence -- 21.9 miles

LOCATION: Sec. 5, T37NH, R48E to Sec. 33, T356N, R48E

DESCRIPTION OF REARCH:

GAME

The FEast Fork Poplar River originates in  southern
Saskatchewan, flows to the south, and joins with the Middle
Fork Poplar River teo form the Poplar River near Scobey,
Montana. Cookson Reservolir is located on the East Fork Poplar
River approximately two miles north of the international
border.

The surrounding land uses are small grain production and
rangeland. Because prairis vegetation generally extends to
the river banks, there is little riparian vegetation.

The upstream portion of this reach contains scant bottom
gravel; bottom materials are mostly silts and clays. Acquatic
macrophytes are abundant. Gravel is more common in downstreanm
riffle areas. Much of the river is composed of pocls up to
several feet deep at low flow. Riffles are infreguent, often
being separated by several hundred yards.

Like the rest of the Poplar River drainage, streamflows are
highly variable but generally highest in March and April due

toc snowmelt. Flows are lowest from late summer through
winter. There is limited irrigation use of water in this
reach.

FISH PRESENT: Walleye, northern pike

FISHERY:

Walleye and northern pike are the gamefish species found in
the East Fork Poplar River. East Fork walleyes average cone to
two pounds in weight, with the largest reaching five pounds.
Northern pike tend to be larger, averaging two to three
pounds, and occasionally reach 12 pounds.

Severe winters can dramatically reduce the survival of East
Fork gamefish, causing populations to periocdically plunmet.
Likewise, a series of mild winters allows the population to
expand, greatly enhancing the quality of the fishery. The
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number of gamefish available to anglers can be h%ghly'varlable
between vyears, depending on the severity of the previocus
winters.

In addition to walleye and northern pike, the fish community
of the East Fork alsc includes carp, creek chub, northern
redbelly Qace, lake chub, emerald shiner, silvery/plains
minnow, fathead minnow, longnose dace, shorthead redherse,
white sucker, brook stickleback, goldeye and Iowa darter.

WILDLIFE:

The Foplar River and its tributaries preovide important habitat
for migrating and breeding waterfowl. Extensive long, slow
stretches of water and abundant emergent vegetation in the
upper reaches of the East Fork provide better duck breeding
habitat than the cother portions of the Poplar systen. While
surveying 205 miles al&ng the East Fork, Middle Fork, and main
Poplar River in the spring of 13578, DeS8imone (1979%9) observed
an average of 3.6 breeding pairs Qf ducks per mile of water.
Duck species, in order of breeding pair abundance, were:
mallard {over 50% of total), BAmerican widgeon, dadwall,
pintail, blue-winged teal, northern shoveler, lesser scaup,
and common merganser. He also found 8.7 and 17.5 ducklings
per river mile in 1977 and 1578, respectively, in over 52.7
miles inventoried on the East Fark and main Poplar River. He
alse found over 45 ducks per river mile in the £all along the
Middle Fork. DeSimone (1979) also documented the upper West
Fork as nesting habitat for Canada geese and as habitat used
by migrating geese as well.

Upland bird species found in relative abundance throughout the
system include pheasant, Hungarian partridge and sharp-tailed
grouse. Portions of the system provide excellent year-— —-round
habitat for these spe01es. Extensive brushy areas in various
placaes along the river system are good winter hakitat for
pheasants. In those places where this is associated with
small grain farming, pheasants are abundant. Partridge are
found throughout the system,but are generally most abundant in
areas where small grain croplands korder the rivers.
Sharptails are found mainly in uplands bordering the river
bottoms. Some high guality sharptail habitat can be found in
these areas, particularly along the upper West Fork. Sage
grouse have been found along the main Poplar River but are
probably not long-term residents because of a lack of high
quality sagebrush habitat.

White~tailed deer is the principal big game specles in the
area. Some portions of the river system are excellent year-
round habitat for whitetails. Mule deer alsc occur, but at
low densities. In general, mule deer habitat is minimal along

143



these rivers except the West Fork, the upper reaches of which

border some rough hills. Antelope are found sporadically
throughout the area, but, in general, this is poor antelope
habitat. Beaver, muskrat, mink, raccoon and coyvotes ars

common furbearers throughout the system.

INSTRERM FLOW METHODE:

In general, instream flow reguests were based on detailed
knowledge of the biclogy of the stream and, especially, by
determining the effect of flows on the reproductive success of
walleye and ncrthern pike. When achievable, this direct
observational approach is preferred over theose instream flow
methods that rely on hydraulic simulation models for deriving
flow recommendations. Specifically, instream flows for the
East Fork were determined by the following procedures.

1. Spawning and egg incubation needs

Population estimates of walleye and northern pike in the
lower East Fork (Cromwell Secticn) were made from 1977
through 1581 (Table 13}. The number of young-of-the~year
(YOY) walleye per mile increased dramatically in 19793
only to decline drastically in 1980 and 1981. Northern
pike show a similar trend, although 1981 YOY numbers are
excellent.

Cookson Reserveoir on the East Fork in Saskatchewan was
finally filled with water early in 1979. Water releases
from the reservoir began in March and continued for much
of the spring. The resultant flocws, supplemented by
considerable snowmelt runoff in the lower portions of the
East Fork, allowed for the production of large year
classes of walleye and northern pike.

Flows *to sustain walleye spawning and egg incubation
{months of April and May)} were deternmined by comparing
mean April and May flows with the annual population size
of YOY walleyes (Table 14). only in 1979, when April and
May flows were exceedingly high, was a substantial crop
of YOY produced. In the other four years, flows were
considerably lower and YOY production was poor.

Stewart (1981), using linear regressiocn analysis, showed
a strong relationship between streamflows in April and
May and the production of YOY walleyes in the streams of
the Poplar River drainage. Based on his analysis, he
recemmended minimum flows of 15 <fs in April and 10 cfs
in May for the East Fork. These are the minimum flows to
meet spawning and incubation needs of walleyes.
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Table 14. Mean streamflows (cfs) for April and May and number of
young-cf-the-year walleye per mile in the East Fork
Poplar River, 1977-1981.

April May Young-of-the-year
Year Flow Flow Walleve
1977 2.é 17.1 328
1978 2.9 3.0 5C
18739 143.0 43.9 490
1980 7.1 11.4 o2
1981 3.5 5.5 54

28 gtatistical criteria not met; number is approximate.

Numbers of young northern pike showed a weak relaticnship
with April-May flows (Stewart 1981}. Despite low
astreamflows in 1881, a strong yvear class of northern pike
was produced {Table 13). Stewart'is data suggested that
while April and May streamflows were important in
determining walleye recruitment, the relaticnship was not
as strong for northern pike.

2. Maintenance of Channel Form

See the discussion of the Dominant Discharge/Channel
Morphology Concept beginning on page 23.

3, Low Flow Periocd

The description of the Poplar River kasin mentioned the
severe conditions created by thick ice, low flows, and
extreme cold during the winters of 1977-1378 and 1978~
1979. The impact is particularly evident in the 1979~
1981 data for age I+ and older walleye, whose numbers
declined from 170 per mile in 1578, to €0 in 1879, and to
one in 198C (Table 13). Significant decreases in winter
dissolved oxygen prcocbably resulted in reduced walleye
numbers in the East Fork.

These data indicate that severe winter weather, in
asscciation with naturally occurring low flows, often
leads to substantial reductions in gamefish numbers.
Streamflow depletions during the critical winter period
would only further aggravate an already stressful
situaticn for fish and lead to more freguent and greater
losses. Due to the stressful nature of the naturally
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occurring low flows that commonly characterize prairie
streams from late summer through winter, maintenance of
existing flow levels is recommended during this period.

Flow reguests for the low flow months were derived using
the Base Flow Approach discussed on page 22.

¥HY FLOW IS NECESSABRY:

The requested flows are necessary to help protect spawning and
incubation habitats for gamefish, to maintain the channel
form, provide for the annual flushing of bottom sediments, and
maintain survival habitat for gamefish during the low flow
months. Flows are also necessary to help protect the habitat
of the wildlife species that depend upon the river and its
riparian zone for focd, water and shelter.
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FLOW REQUEET:

Based on the information discussed in the above INSTREAM FLOW
METHODS section, the following flows are reguested:

Time Instream Flow
Period CFS AF
January 3.0 1842
February 3.0 1672
March 3.0 1842

3,191°

April 15.0 893°
May 10.6 615°
June 4.0 2382
July 4.0 2468
August 4.0 246%
Septenmber 4.0 238%
Cctober 4.0 2462
November 4.0 238%
Decembear 3.0 1842
Total: €,870

32 plows derived using the Base Flow Approach.

b pdditional water required during a 13-day period
to start no earlier than February 1 nor later than
April 30, according toc the following pattern:

Day CFS AF
1 & 12
2 10 20
3 60 119
4 280 555
5 540 1,071
5 330 655
7 200 397
8 80 159
5 &0 119

10 20 40

11 3 18

1z 7 14

13 6 12

3,191

¢ Flows derived to meet spawning and incubation needs.
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BTRERM WAME: Middle Fork Poplar River

BTREAM REACH: From the internaticonal boundary tco the confluence
with the East Fork Poplar River =- 43.2 miles

LOCATIONS Sec. 2, T37N, RASE to Sec. 33, T36N, R4BE

DESCRIPTION OF THE REACH:

The physical characteristics eof this stream reach and its
drainage area are described in the general description of the
Poplar River drainage. This reach is very similar to the East
Fork Poplar River. It differs in that gravel is somewhat more
abundant in riffles.

GAME FISH PRESENT: Walleye, northern pike

FISHERY :

Walleye and northern pike comprise the game fish in the Middle
Fork Poplar River. Middle Fork walleyes reach weights of up
tc five pounds but average one to two pounds. Northern pike
commenly reach two teo three peounds, with pike up to 12 pounds
occasiocnally taken by anglers.

camefish in the Middle Fork are also subject to dramatic
reductions following severe winters. Like the East Fork, the
number of gamefish available to anglers can fluctuate widely
betwesen years.

In addition te walleye and northern pike, the fish community
of the Middle Fork includes creek chub, lake chub,
silvery/plains minnow, fathead minnow, longnose dace,
shorthead redhorse, white sucker, brock stickleback, Iowa

darter and goldeve.

Annual angling pressurs for the Middle Fork Poplar River is
unguantified. The stream and its fishery are well known to
local anglers who are the principle users.

WILDLIFE:

See the wildlife description for the East Fork Poplar River.
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INSTREAM FLOW METHODS:

Instream flow reguests were derived using the same approaches
described for the East Fork Poplar River, which are as

follows:

1. Spawning and Egg Incubation Needs

Walleye and northern pike populaticns in the Middle Fork
were estimated from 1%77 through 1981 (Table 15). The
number of young-of-the-year (YOY) walleyes psr mile
increased dramatically in 157% but declined precipitously
in 1980 and 1581. Northern pike showed a similar trend
through 1979, but did not show decreased numbers of YQOY
in 1984 and 1981.

Streamnflow may explain the annual variation in numbers of
YOY walleye. Table 16 compares mean stream flow during
April and May (the walleye spawning and incubation
pericd) and numbers of Y0Y walleye for the years 1577~
1981. High flows in 197¢ corresponded tc high production
of YOY walleyes. Flows were much less in 1%80 and 1581
and YOY preduction was also low.

Stewart (1581), using linear regression analysis, showed
a strong relationship between streamflows in April and
May and the production of YCY walleyes in the streams of
the Poplar River drainage. Based on his analysis, he
recommended minimum flows of 30 cfs in April and 20 cfs
in May for the Middle Fork Poplar River. These are the
minimum flows to meet the spawning and incubation needs
of walleyes.

Numbers of yocung northern pike showed little correlaticn
with April and May flows (Tables 15 and 16). Contrary te
cther studies which indicate that pike prefer to spawn
ever flocded terrestrial vegetation, flooding beyond the
primary channel apparently 1is not necessary for
successful pike spawning in the Poplar River drainage
{U.5. Environmental Protection Agency 1980} .

2. Maintenance of Channel Form

See the discussion of the Dominant Discharge/Channel
Morphology Concept beginning on page 23.
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Takle 16, Mean streamflows (cfs) for April and May and
number of young-of-the-year walleye per mile in the
Middle Fork Poplar River, 1577-1981.
Lpril May Young-of~the~year

Yegar Flow Flow Walleve

1977 i1.1 12.4 186

1878 F4.4 25.6 215

1579 325.3 5.7 387

1280 47 .8 5.3 69

1981 6.7 4.3 ®3

2 Numbers

sampled insufficient to cbtain estimate.

Low Flow Period

The description of the Poplar River basin mentioned the
severe conditions created by thick ice, low flows, and
extreme cold during the winters of 1977-1978 and 1978~
1979. The effects of these conditicons were evident in
the 1978 and 1979 data for age I+ and older walleye
(Table 15). The numbers of age I+ and oclder walleye
declined from 90 per mile in 1977 to 23 in 187S. By
1581, only 13 age I+ and clder walleye were estimated per
mile. 8Significant decreases in winter dissolved oxygen
probably resulted in reduced walleye numbers in the
Middle Fork. The 1981 decline may also be related to the
poor production and the subsequent low numbers of age O+
walleye in 198¢G.

The exceedingly low flows that ocecur naturally in prairie
streams from late summer through winter can, in general,
he highly stressful to gamefish populations. Like the
East Fork, severe winter weather, in association with the
naturally occurring low fiows, often leads to substantial
gamefish losses in the Middle Fork. Water depletions
during this period will only aggravate the problem.
consequently, the maintenance of existing flow levels is
recommended during the low flow period.

Flow reguests for the low flow months were derived using
the Base Flow Approcach discussed on page 22.

WHY FLOW I8 HECEBEARY:

The reguested flows are necessary to help protect spawning and
incubation habitats for gamefish, maintain the channel form,
provide for the annual flushing of bhottom sediments, and
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maintain survival habitat for gamefish during the low flow
months. The flows are alsc necessary te help protect the
habitat of the wildlife species that depend on the river and
its riparian zone for food, water and shelter.
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FLOW REQUESBT:

Based on information discussed in the above INSTREAM FLOW
METHODS section, the following flows are requested:

Time Instream Flow
Period CFs AF
January 1.0 612
February 1.0 562
March 1.0 51%
Bpril 306.0 1,785°
&,705°
May 20.0 1,230"
June 2.0 1159
July 2.0 123
August 2.0 1232
September 2.0 1189
October 2.0 1239
November 2.0 1159
December 1.0 612
Total: 10,685

& Flows derived using the Base Flow Approach.
© Flows derived to meet spawning and incubation nszeds.
© additional water during a 14-day period to

start no earlier than april 1 nor later than
May 31, according to the following pattern:

Day CFS AF
1 40 79
2 150 298
3 670 1,329
4 1,000 1,983
5 670 1,329
g 320 635
7 160 317
g 110 218
9 80 159

10 60 119

11 50 59

12 30 50

13 20 40

14 20 40

&,705
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BTRERM HAME: Poplar River

STREAM REACH: From the Jjunction of the Middle and East Fork
Poplar rivers tc the Fert Peck Indian Reservation

boundary —-- 25 miles
LOCATION: Sec. 33, T36N, R48E to Sec. 12, T33N, R4SE

DESCRIPTICK OF STREBM REBRCH:

The physical characteristics of the stream reach and its
drainage area are described in the general descripticn of the
Poplar River sub-basin. This reach 1is very similar to the
East and Middle Forks of the Poplar River.

CEME FISH PRESENT: Walleve, northern pike, sauger, smallmouth
bass

FISHERY:

Northern pike and walleye are the deminant gamefish species in
this river reach. The long, deep poocls provide the primary
habitat for adults. Relatively large numbers of young-of-the-
year and yearlings of both walleye and northern pike are alsc
present. These younger fishes utilize the smaller pocls and
runs as well as the large, desp pcols. Adult walleye
typically weigh from one to two pounds, occasicnally reaching
five to six pounds. Northern pike range from twe to five
pounds, reaching 15 pounds o©n occasion. Tagging studies
conducted on walleye indicate that this resident population
depends on faverable instream conditicns for their year-round

survival.

Young-of~the~year smallmouth bass have been found at the
Paulson Slab area, Just downstream from the northern
Reservaticn boundary. However, it is not known if these were
produced by a sparse population of resident adults or adults
that have migrated from downstream reaches to spawn.

Sauger undoubtedly are also present because they have heen
found in low numbers above and below this reach. Cn one
occasion in the wmid-1960s, fishermen reported sighting a
paddlefish in a large pocol at the Highway 13 bridge, five
miles south of Scobey. This was apparently a rare occurrence
and no paddlefish were observed during sampling efforts.
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The reach supports an abundant, diverse community of non-~game
forage species including geldeye, carp, creek chub, northern
redbelly dace, flathead chub, lake chub, emerald shiner,
fathead minnow, longnose dace, river carpsucker, shorthead
redhorse, white sucker, stonescat, brock stickleback and Towa

darter.

WILDLIFE:

See the wildlife description for the East Fork Poplar River.

INSTRERM FLOW METHODE:

Requested flows for April and May, the spawning and incubation
period for walleye and northern pike, are those estimated to
meet spawning and incubaticn needs (Montana Department of Fish
and Game 1979). For the remaining months, see the discussions
of the Deminant Discharge/Channel Morphology Concept and Base
Flow Approach beginning on pages 23 and 22, respectively.

WHY FLOW IE HNECEBBARY:

The regquested flows are necessary to help protect spawning and
incubation habitats for gamefish, maintain the channel form,
provide for the annual flushing of bottom sediments, and
maintain survival habitat for game fish during the low flow
meonths. Flows are alsc necessary to help protect the habitat
of those wildlife species that depend upon the river and its
riparian zcne for food, water and shelter.
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FLO® REQUEST:

Based on information discussed in the above INSTREAM FLOW
METHODS section, the following flows are requested:

Time Instream Flow
Period CFS AF
January 2.0 4529
February 8.0 4449
March 8.0 4528
April 70.0 4,165°

g8,055%
May 50.0 3,074"
June 11.¢ £553
July 11.0 €762
August i1.¢ 6762
September 11.0 6552
October 11.6G 6762
November 11.0¢ 5552
December 8.0 452°%

Total: 21,207

2 Flows derived using the Base Flow Approach.
b Flows derived to meet spawning and incubation needs.
¢ additional water during a l4-day perieod to

start no earlier than April 1 nor later than
May 31, according te the following pattern:

Day CFS AF
1 50 9%
2 150 377
3 810 1,807
4 1,210 2,400
5 810 1,607
& 390 774
7 190 377
8 130 258
9 100 158

10 70 139

11 40 79

12 30 60

13 20 40

14 20 40

8,055
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BTREAY HWAME: West Fork FPoplar River

STRERY REACH: From the county bridge 6 miles scuth of Peerless
to the Fort Peck Indian Reservation boundary --

15.4 miles

LOCATION: Sec. 15, T34N, R45E to Sec. 11, T33N, R4GE

DESCRIPTION OF REACH:

This reach is very similar to the East and Middle Forks of the
Poplar River. It differs cnly by having more abundant
substrate gravel than the East Fork.

GAME FISH FREBENT: Walleyve, northern pike, sauger, smallmouth
bass

FIBHERY:

Studies of general fish distribution in the West Fork revealed
that game fish are not present in the middle reaches or in the
upper reaches near the international border. Winter disgsolved
oxygen measurements from the West Fork in the area of Peerless
were collected in an effort to explain the lack of game fish
in this middle reach of river. The dissolved oxygen values in
late winter were below one part per million. These values
were below the threshold for survival,

Walleye, northern pike, sauger, and smallmouth bass are found
in the lower reaches of the West Fork. Game fish populaticns
were sampled in 1977 to develop population estimates.
sufficient numbers of walleye were collected to compute a
gtatistically valid estimate of 149 fish per mile, These
numbers are comparable to the 1977 population estimate for the
East Fork Poplar River.

Insufficient numbers of northern pike, sauger, and smallmouth
bass were collected to calculate population estimates. Most
of the smallmcuth collected were young-of-the-year and
vearlings. Indications are that the relatively few adults
present are spawning successfully. The population could
increase significantly in the future as more fish reach

spawning maturity.
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In addition to the above listed game fish, the fish community
of the West Fork Poplar River includes carp, shorthead
redhorse, white sucker, black kullhead, stonecat, creek chub,
northern redbelly dace, flathead chub, lake chub, emerald
shiner, silvery/plains minnow, longnose dace, and goldeye.

WILDLIFE:

See the wildlife description for the East Fork Poplar River.

THNSTREAM FLOW METHCDE:

Fewer fish population data were available on the West Fork
than on the East and Middle Forks. As a result, a direct
comparison of flows and fish populaticn estimates could not be
made as was done for the other two forks. Because the West
Fork is much like the Middle Fork, similar instream flows are
requested for the walleye spawning and incubation period
{(Bpril-May}. Flow requests for the remaining months were
derived using the Dominant DBischarge/Channel Morphology
Concept and Base Flow Approach discussed on pages 23 and 22,
respectively.

WHY FLOW IS5 HECESBARY:

The reguested flows are necessary to help protect spawning and
incubation habitats for gamefish, maintain the channel form,
provide for the annual flushing of bottom sediments, and
maintain survival habitat for gamefish during the low flow
months. Flows are 21sc necessary to help protect the habitat
of those wildlife species that depend upon the river and its
riparian zone for food, water and shelter.
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FLOW RBEQUEST:

Based on information discussed in the above INSTREAM FLOW
METHCDS section, the following flows are reguested:

Time Instream Flow
Pericd CFS AF
January 3.0 1843
February 3.0 1672
March 3.0 1844
April 30.0 1,785P

7,935°¢

May 20.0 1,230P
June 4,0 2388
July 4.0 246%
August 4.0 2462
September 4.0 238%
Octeober 4.0 2462
November 4.0 2388
December 3.0 ig84%
Total: 13,121

2 Flows derived using the Base Flow Approach.
Y fFilows derived tc meet spawning and incubation needs.
¢ aAdditional water during a l4-day period teo

start nc earlier than April 1 nor later than
May 31, accerding to the following pattern:

Dav ZFS AF

1 5¢C 29

2 180 357

3 800 1,587

4 1,180 2,360

5 800 1,587

& 380 754

7 iss 377

g 1240 238

] 100 198

10 70 133
11 4 7
1z 30 &80
i3 30 &0
14 20 40
7,935
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Little Missouri River Rasin

Figure 17 illustrates the Little Misscuri River basin and the
locations of the following streams discussed in this section.

Little Missouri River

Box Elder Creek

Little Beaver Creek

Beaver Creek (Wibaux County)
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Figure 17. Map locating the Little Missouri River basin.
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DESCRIPTION OF THE LITTLE MISSOURI RIVER BASIN

The Little Missouri River basin encompasses land in Wyoming, South
Dakota, North bakota and Montana. The basin drains approximately
9,500 square-miles, the majority of which lies in HNorth Dakota.
Within Carter, Fallon and Wibaux counties, Montana, the drainage
area is 3,440 sguare-miles.

Major tributaries to the Little Missouri River include Thompson,
Box Elder, Little Beaver, Beaver and Cherry cresks. of these,
Beaver and Box Elder are the largest. There are six cother minor
tributaries.

Flevations in the basin range from 4,00¢ feet at the headwaters to
2,000 feet at the confluence of the Little Misscuri and Lake
Sakakawea, 2 mainstem Missouri River impoundment in North Dakota.
The upper reaches of the watershed in northwest Wyoming and
southeast Montana are characterized by gently rolling prairie.
Buttes and kneolls mav rise as much as 500 feet from the plains.
Generally, the river valley is 2 series of terraces. Riparian zone
vegetation is well-developed, consisting of grasses, sedges and
woody shrubs. At the Bowman - Slope Ccounty line in North Dakota,
the river valley turns inte rugged, deeply incised kadlands,
extending for several miles on either side of the stream channel.
The badlands become increasingly rough in a downstream direction.
The basin ranges from 26 to 57 miles wide, averaging about 35
miles.

Climate of the Little Missouri basin is semi-arid, characterized by
hot, dry summers and long, cold winters. About half of the
precipitation arrives as rain between April and July while the
other half arrives during the winter months. There may be extreme
variation between years. As such, the climate is nct conducive to
sustained production of cultivated crops. Therefore, predominant
1and uses in the basin are rangeland anpd dryland farming.
Relatively few acres are irrigated. This alsc reflects the poor
surface water guality and the relatively deep groundwater aguifers.
Revenue generated from livestock operations far exceeds that
generated from crop production, but, together, they make up the
majority of the eccnonmic activity in the basin.

Most of the land in the Montana portion of the basin is privately
owned. However, there are tracts of land administered hky the
sureau of Land Management and the U.S. Forest Service. The 1550
census indicated that the pepulations of the Montana counties in
fhe Little Missouri River basin have declined by 18% since 1980.
The 1980 census places the three-county population at 5,797
persons.



These prairie streams consist of long, deep pools separated by
short riffles. Comprehensive information on streamflow and
hydrology in the basin is limited. The only operating USGS gauges
in the basin cccur on the Little Misscuri River at Camp Crook,
2suth Dakota and on Beaver Cresk near Trotters, North Dakeota. 1In
the past, gauging stations were operatad on Box Elder Creek near
+he Montana-South Dakota border, Little Beaver Creesk near Marmarth,
North Dakota, Beaver Creek at Wibaux, Montana and on the Little
Misscuri River near Alzeda, Montana. From the hydrelogical
records, it is known that, in general, the flow through these
turbid, low-gradient streams is "flashy?. Peak runcff usually
occurs in March althcugh smaller peaks may coccur in June. Flows
generally decrease to a minimum level throughout the rest of the
year. In late-summer, flows over the few, isolated riffles may be
immeasurable. Streamflow may increase rapidly after an intense
rain, remain high for a short time, then recede after all surface
runcoff has passed.

Despite the harsh environment, a diverse fish community has adapted
to the characteristics of these prairie streams. As many as 30
species have been documented in the Little Missouri River basin
(Elser et al. 1980j}. The mest important gamefish species are
channel catfish, sauger, walleye and northern pike. There is
reascn te believe that sauger, walleye and channel catfish residing
in Lake Sakakawea enter the Little Missouri River and its
tributaries to spawn ({Elser et al. 1975). Resident channel
catfish, walleye and northern pike alsc spawn in these systems,
finding refuge in long, deep pocls during the non-spawning period.
Both migrant and resident fishes provide opportunities for anglers.
These fisheries are highly wvalued by citizens of the local
communities. The Little Missocuri River and its tributaries alsc
sustain many forage species, including gcldeye, flathead chub and
creek chub.

Although considered a "Species of Special Concern' in Montana, the
sturgeon chub has only been found in the North and South Dakcta
portions of the Little Misscuri River. It is peossible that the
sturgeon chub zalsc occurs in the Montana reach, although to date
this has not been verified. Two other species of interest are the
sand shiner and creek chub. Both have been documented in the
Little Missouri River. Although these species are not considered
n"Species of Special Concern®, both have limited distributions in
Montana.



SETRELYM WAME: Little Missouri River

STREAZM REBCH: From the Montana-Wyoming border to the Montana-
South Dakota border ~- 90.0 miles

LOCATION:S Sec. 36, T9S, R59E to Sec. 26, T4S8, RE2E

DESCRIPTION OF STREAM REBCH:

The Little Misscuri River coriginates in northeastern Wyoming
and flows through the extreme scoutheastern corner of Montana.
The river exits the state near Capitel, flowing in a northerly
direction through Scuth bDakota, and empties intc an arm of
Lake Sakakawea, 2 mainstem reserveir on the Missouri River in
North Dakota. Within Montana, the Little Missouri has a
drainage area of approximately 3,40C sguare~ miles.
Elevations range from 3,430 feet at the upstream end of the
reach to 3,160 feet at the Montana-S5outh Dakota border, a
change of 270 feet (an average fall of 3 fest per mile}.

The Little Misscuri is a turbid, low gradient, meandering
stream dominated by long pools separated by short riffles.
Substrate in the pools consists primarily of silt and sand.
Riffles are composed of gravel and cobble. Flow over riffles
may cease during seascnal pericds of low precipitation or
drought. At this low flow, the stream is composed of a series
of long pools, some of which are at least six feet deep. The

banks are generally steep=-sided, and woedy shoreline
vegetation 1is well developed. Dominant deciducus riparian
vegetation includes rlains cottonwoed, green  ash,

buffaloberry and willow. Terrestrial herbaceous plants grow
to the river*s edge in many areas. Emercgent aguatic plants
such as sedges, rushes and horsetails are found along shallow
margins. Submerged aguatic vegetation is limited, prcbably
due to high turbidities and shifting substrates.

Climatological records kept at one station near the Little
Missouri River indicate an average annual precipitation of
13.52 inches, most falling in the form of spring and early
summer rains.

Most land along the stream is privately owned, though access
is normally not a problen. Predominant land uses are non-
irrigated cropland and rangeland. &4 portion of the drainage
includes some irrigated cropland, pastureland and hayland.
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The USGS gauge located on the Little Missouri River at Camp
Croock, South Dakcta, near the Montana border, has operated
since 1903. The average annual flow for the 36 years of
record was 127 ofs (92,000 acre-feet/year). Extremsas rangead
from 9,420 cofs in 1978 to zero flow at times. Another gauge,
near Alzada, in the upper drainage, was operated from 1912-65.
The average annual flow for the 45 years of record was 77.2
cfs (55,930 acre-fecet/yearj. Extremes ranged from 6,000 cfs
to no flow at times.

GAME FISH PRESENT: Sauger, channel catfish

FISHERY:

Twenty~-two fish species reportedly inhabit the Little Missouri
River; 17 species have been collected in the Montana porticn.
The sand shiner, an abundant species in the river, has a
limited distribution in Montana. The sturgeon chub, a
"Species of Special Concern® in Montana, has been collected in
the South Dakota =and North Dakota portions of the Little
Missouri River.

Channel catfish and sauger are the only gamefish present in
the reach, although immediately downstream in Scuth Dakota
largemouth bass and northern pike have been recorded. Ripe
male and female sauger were found in the upper portions of the
stream during electrofishing in April, 1380. A follow-up
sampling effort one month later failed to detect sauger in
upstream areas. This indicates probable upstream spawning
movement. Adult sauger were present in small numbers
throughout the summer. These fish were found in the large,
deep pools common to the mid- and downstream sections of the
reach. Late summer seining did not detect young-of-the-year
sauger. This may have been due to sampling difficulties
inherent to the large pocls. Low spring flows in 1950 may
have limited movement and spawning success of sauger. Rains
in early May increased flows substantially, but did not
correspond with the sauger spawning run. Knowledge cf fish
movement in the Montana portion of the river is limited.

Seining, passive capture, and electrofishing methods were used
to document adult and young-of-the-year channel catfish within
the reach. In early spring and summer, catfish up toc 12
inches were generally found in riffle and run habitats.
Larger fish occupied deep pools, which sustained the fish
during periods of intermittent streamflow. Catfish are
locally abundant in scome of the pools. Young-of~the~year
catfish were caught during late~-summer seining. The presence
of these fish documents the importance of the Little Missouri
River as a spawning and nursery area. North Daketa
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researchers have recorded extensive movements of channel
catfish out of Lake Sakakawea into the Little Missouri River.
The envirconmental stability of the river is likely very
impartant tc channel catfish. Young-of-the~year dresan
sunfish, longnese dace, sand shiner, river carpsucker,
shorthead redhorse, white sucker and carp were zlsc collected.

WILDLIFE:

The Little Missourifs well-developed riparian zone provides a
unigue habitat that contrasts with the surrounding semi-~arid,
shortgrass prairie. White-tailed and mule deer are abundant
in the bottom lands and breaks of the river basin. Pronghorn
antelope utilize the surrocunding farm and rangeland.

Resident gamebird species found within the drainage are
sharp-tailed grouse, sage grouse, pheasant and wild turkey.
Migratory mourning doves and waterfowl are seascnally present.
Deciduocus trees provide a2 haven for resident and migratory
songbirds. Several raptor species can be seen along the water
course. Furbearers are abundant. Mink, muskrat, beaver,
racccon, red fox and coyote are relatively common.

IHNSTREARM FLOW METHCDS:

The Dominant Discharge/Channel Mcrpholegy Concept and the Base
Flow Approcach were used to derive flow reguests. See the
discussions beginning on pages 23 and 22, respectively.

WHY FLOW I8 NECESEARRY:

The requested flows are necessary to maintain the channel
form, provide for the annual flushing of bottom sediments,
maintain survival habitat for sauger, channel catfish and
other fishes during the critical low flow periocd, and help
protect the habitat of those wildlife species that depend upon
the stream and its associated riparian zone for food, water
and shelter. In addition, the reguested high flows will allow
spring-spawning gamefish, particularly sauger and channel
catfish, tc ascend the Little Missouri River during their
annual spawning migrations.



FL.OW REQUEST:

Based on information discussed in the above INSTREAM FLOW METHODS section,
the following flows are reguested:

Time Instrsam Flow
Pericd CFS8 AF
January 5.0 307
February 5.0 278
March 5.0 3n7e
27,491°
April B.O 4768
May 8.0 492°
June 8.0 476"
July 5.0 452°
August 8.0 492°
September 8.0 476%
Octaober 8.0 452°
November 8.0 476%
December 5.0 307°
Totals 32,562

¢ Flowe derived using the Base Flow Approach.

® additional water during a 2l-day period to start
no earlier than March 1 nor later than April 3G,
acoording to the following pattern:

Day CFS LF
1 10 2C
2 15 30
3 20 40
4 15 149
5 290 575
& 1,450 2,875
7 2,540 5,038
g8 2,320 4,602
9 1,870 3,312

10 1,150 2,281

11 540 1,864

12 760 1,507

13 600 1,15C

14 430 853

15 280 555

16 240 476

17 200 357

i8 280 555

19 240 476

20 200 387

21 150 298

27,491
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BETRELAM NAME: Box Elder Creesk

STREAM REARCH: From one mile west of Belltower, Montana to the
Montana~South Dakota border -- 55 miles

LOCATICH: Sec. 24, T2S, EBSE to Sec. 2%, T2N, R6ZE

DESCRIPTION OF STREAM REACH:

Box Elder Creek, a tributary to the Little Missouri River,
originates in north-central Carter County in southeast
Montana. The creek flows northeasterly across Carter County
for 55 miles, crossing the extreme scutheast corner of Fallon
county before entering South Dakota. Box Elder Creek is a
typical meandering, low-gradient prairie stream having a2 silty
substrate. It has a drainage area of approximately 270
sguare-miles.

The topography of the Box Elder Creek basin ranges from the
rolling, timbered hills of the Custer National Forest to
broken fiat lands. Elevations range from over 4,100 feet in
the forest to 2,945 feet farther downstream. The stream cuts
threough sandstone clay loam, lecam and sandy loam scils. The
bottom substrate consists primarily of silt interspersed with
areas of large cobble and bedrock. The climate of the region
is characterized by hot, dry summers and cold winters. Cattle
grazing and dryland farming are the major land uses.

Ninety percent of the land along Box Elder Creek is privately
owned, but access is generally granted with permissicn. The
basin drains some Bureau of Land Management, state and
naticnal feorest lands. The creek is traversed by a number of
bridges and concrete "low water¥ crossings located on gravel
county roads.

A USGS gauge on Box Elder Creek, % mile upstream from the
Montana-South Dakota state 1line, was operated for 14 Yyears
{September 1955 - September 1573). The average annual flow
during this pericd was 8% cfs (64,550 acre-feet per year; .
Extremes ranged from 7,340 cfs on May 9, 1967 to zero at
times. Water temperature extremes for the summer months were:
June - maximum 74F and ninimum 58F; July - maximum 73F and
minimum 63F; August - maximum 78F and minimum &3F.

GCRME FISH PRERENT: Sauger, northern pike, channel catfish
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FLEHERY:

In spring, sauger from the Little Missouri River are believed
tc migrate into Box Elder Creek toc spawn. buring early
spring, 15%0, when streamflows in Box Elder Creek were high
encugh to allow fish passage, nine ripe sauger were captured
by electrofishing in the mid~ to downstream portions of the
reach. According to local anglers, fishing for sauger in Box
Elder Creek is best at this time, with catch rates steadily
declining to zero as early-summer flow regimes reduce the
creek to an intermittent status. Fish sampling, using seining
and electrofishing technigues, mirrored angler reports, as no
adult or vyoung-of-the-year sauger were captured for the
remainder of the field seascon. Based on cne field season of
sampling, it appears that sauger migrate up Box Elder Creek,
spawn, and move cut shortly thereafter.

Only twe northern pike were cellected in Box Elder Cresk. The
two adults were captured in baited trap nets in the middle
portion of the reach during late spring. WNo young~cf-the-year
northern pike were sampled. The stream conditions of Box
Elder Creek may not be conducive to the propagation of
northern pike, a cover-preferring ambush predator. The water
is wvery turbid and aguatic vegetation is wvirtually non-
existent,

Despite the intermittent nature of this strean, the large deep
pools sustain channel catfish. Bdults were captured by
electrofishing in the mid- to downstream portions of the reach
during late-spring and summer 1990, with three individuals
keing tagged and released. Local anglers reported poor
fishing in 1990, bklaming the lower-than-ncrmal streamflow of
Box Elder Creek. Numercus sets of baited trapnets preduced
pecor results, yet successful channel catfish spawning was
documented by the capture of young-cf-the-year fish in late-
summer. These data suggest that migrant channel catfish from
the Little Missouri River utilize Box Elder Creek for spawning
and rearing, even during years of low flow. Box Elder Creek
is a sport fishery of significant importance to local anglers.

Resident game fish populations in Box Elder Creek are prcbably
limited by intermittent stream flows, availability cf spawning
and rearing habitats, food supply, water gquality and water
temperature.

Twenty fish species were collected in Box Elder Creek. One of
these, the creek c¢hub, although native to Montana, is
restricted to the VYellowstone and Little Missouri River
systems. It is considered rare in Montana, yet it was found
at a number of locations within Box Elder Creek.
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HWILDLIFE:

Big game animals found in the Box Elder Creek drainage include
white~tailed deerg mule deer, and antelope. Resident upland
game bird species include wild turkey, ring neck pheasant,
sage grouse, sharp-taliled grouse and mourning dove. Box Elder
Creek and its adjacent riparian zone provide nesting and
rearing habitats for great blue heron, Canada geese, and a
wide variety of shore birds and waterfowl. Furbearers found
in the basin include coyote, red fox, beaver and muskrat. A
varisty of raptors, reptiles and amphikians alsc inhabit the
area.

IMNSTREAM FLOW METHODS:

The Dominant Discharge/Channel Morphology Concept and the Base
Flow Approach were used to derive flow requests. Se=s the
discussions beginning on pages 23 and 22, respectively.

WHY FLOW I8 WECESBESARY:

The reguested flows are necessary to maintain the channel
form, provide for the annual flushing of bottom sediments,
maintaln survival habitat for sauger, northern pike, channel
catfish and other fishes during the critical low flcw pericd,
and help protect the habitat of those wildlife species that
depend upon the stream and its associated riparian zone for
food, water and shelter. In addition, the regquested high
flows will alloW'springwspaWDing'gamefish particularly sauger
and channel catfish, to ascend Box Elder Creek during their
annual spawning migrations.
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FLOW REQUEET:

Baged on information discussed in the above INSTRERM FLOW METHODS gection,
the following flows are reguested:

Time Instream Flow
Pericd CFS AF
Jamuary 4.0 248&°
February 4.0 22z
March 4.0 246°
16,334°
April 7.0 417¢%
May 7.0 430°
June 7.0 417%
July 7.0 430°
ABugust 7.0 430
September 7.0 417
October 7.0 430°
Hovember 7.0 4317
December 4.0 245
Totals 20,682

* plows derived using the Base Flow Approach.

 additional water during a 17-day pericd to start
ne earlier than March 1 nor later than April 30,
according to the following pattern:

Day CEFS AF
i 25 50
2 55 108
3 179 337
4 340 674
E 850 1,686
& 1,.82¢ 3,610
7 1,480 2,938
8 1,220 2,42¢C
El 8&0 1,706

1¢ 540 1,289

i1 380 75

12 160 317

13 120 238

14 55 143

15 a5 &9

1s 15 30

17 10 20

16,334
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STREAM HAME: Little Beaver Creak

STREAM REACH: From Russel Creek confluence to the Montana-North
Dakota border -- 61 miles

LOCATION: Sec. 18, TZN, R58E to Sec. 35, T6N, RE1E

DESCRYIPTION OF THE STREARM REACH:

Little Beaver Creek originates in southeast Montana in the
rolling prairie hills of northeast Carter County, near
Ekalaka. Little Beaver Creek flows northeasterly, emptying
intc the Little Missouri River at Marmarth, North Dakota. The
stream’s upper reaches are characterized by small intermittent
pools of shallcow to mederate depth. The meandering middle
porticon is dominated by long, well-formed pocls, some cf which
reach depths of seven fest. These pools are separated by
short riffles. Substrate in the pools consists primarily of
silt and organic muck. Riffles are dominated by sand and
gravel. Shorter pocls of moderate depths and more freguent
riffles characterize the stream’s lower section.

Elevations range from 3,300 feet at the head of the reach to
2,890 feet at the lower end, a total change in elevation of
410 feet. Riparian vegetation consists mainly of grasses,
sedges, and forbs in the upper and middle section. Snowberry,
serviceberry, buffaloberry and Russian ciive cover the steeper
banks aleong the lower stream. OGrasses and sedges are found
along the streamside margins and on more gently sloping areas.,

A precipitaticon summary for the last decade revealed an
average annual accumulation of 15.23 inches. Yearly totals
ranged from 7.68 inches to 24.37 inches. Most precipitation
occurs in the spring months.

Land ownership along the stream is predominantly private,
although access 1is usually not a problem. Numerocus c<ounty
roads and vehicle trails preovide access to the stream. The
predominant land uses are non-irrigated cropland and
rangeland. Big game and upland bird hunting are important
activities along tha stream during the fall menths.
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GAME

A USGS gauge on Little Beaver Creek, five miles upstream from
the creek's confluence with the thtle Misscuri River, near
Marmarth, North Dakota, was operated for 41 years from 1538~
197%. The average annual flow for this period was 44.6 cfs
(32,310 acre~-feet/year}. Daily extremes ranged from 12,700
cfs to noe flow at times in most years.

FISH FRESENT: Northern pike, channel catfish

FIBHERY:

Little Beaver Creek supports a diverse warmwater fish
community, with 22 species collected within the reach. Some
of these species, such as the sand shiner and creek chul, have
a limited distribution in Montana. Sampling during the summer
of 1990 revealed the presence of zadult northern pike in the
mid-secticns of Littlie Beaver JCreek. Large pocls in this
portion of the stream provide the hakitat necessary for adult
fish survival during pericds of negllglble flow. Northern
pike sampled during summer, 1950, ranged in size from young-
of~the~year to nine pound adults. Residents of nearby Ekalaka
have recently taken trophy-sized northern pike approaching 18
pounds.

Young-of-the~year northern pike were sampled by seining and
electrofishing methods in mid- and downstream areas. These
fish were generally found in the shallower pocls and stream
margins and were associated with submerged aguatic vegetation
and organic debris. Their presence indicates that Little
Beaver Creek pr0v1des the necessary habitat for northern pike
spawning and rearing. Yellow perch were also present in smail
numbers, but were restricted to upstream areas.

Channel catfish have been documented in the lower sections of
the stream. A channel catfish spawning run was not cbhserved
during the spring of 1%5¢ and no ycung-of-the-year channel
catfish were collected. Precipitation was below ncrmal and
runoff may have been insufficient to permit channel catfish
access from the Little Missouri River.

Landowners and residents of nearby Baker indicated that, in
yvears of adeguate fiow, channel catfish ascend Little Beaver
Creek from the Little Missouri River. When these fish are
present, the stream's lower porticns receive some local
fishing pressure.
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Young-of-the-vear and adult river carpsucker were sampled in
the stream. This species was characteristically found in the
deeper pocls and backwaters of the larger, more turbid Little
Missouri River. Varicus sampling methods also produced young-
of-the-year black bullhead, Iowa darter, brook stickleback,
shorthead redhorse, white sucker and carp. Nine minnow
species were collected in the 1990 field season.

WILDLIFE:

Big game species found within the Little Beaver Creek drainage
include pronghorn antelope, mule deer and white-tailed deer.
Furbearers are abundant. Mink, muskrat, beaver, raccoon, red
fox and coyote are relatively commeon in the immediate vicinity
of Little Beaver Creek. Upland gamebird species inhabiting
the drainage include sharp~tailed grouse, sage grouse and
Hungarian partridge. Doves are abundant along the stream’'s
course throughout the summer and fall.

Blue-winged teal and mallards nest along the creek. Great
blue herons are also commonly encountered. Raptors seen along
the stream during the summer months include the American
kestrel and Swainson's, red-tailed and ferruginocus hawks.

INSTREARM FLOW METHODS:

The Dominant Discharge/Channel Morphology Concept and the Base
Flow Approach were used to derive flow requests. See the
discussions beginning on pages 23 and 22, respectively.

WHY FLOW I8 NECESBARY:

The requested flows are necessary to maintain the channel
form, provide for the annual flushing of bottom sediments,
maintain survival habitat for northern pike, channel catfish
and other fishes during the critical low flow periocd, and help
protect the habitat of those wildlife species that depend upon
the stream and its riparian zone for food, water and shelter.
In additicn, the regquested high flows will allow spring-
spawning gamefish, particularly channel catfish, to ascend
Little Beaver Creek during thelr annual spawning migrations.



FLOW REQUEST:

Based on information discussed in the above INSTREAM FLOW METHODS section,
the following flows are requested:

Time ingtream Flow
Periocd CFS AF
January 3.0 ig4®
February 3.0 167°
March 3.0 184°
15,724°
April 3.0 179°
Hay 3.6 i84*
June 3.0 179°
July 3.0¢ ig84®
August 3.0 184%
September 3.0 179®
October 3.¢ 184
November 3.0 17%°
December 3.0 i84°
Total: 17,885

* Flows derived using the Base Flow Approach.

® Additional water during a 1%-day pericd to start
no earlier than March 1 nor later than April 30,
according to the following pattern:

Diavy CES AT
1 7 14
2 G iB
3 820 1,230
4 2,080 4,066
5 3,31¢C 6,565
= 1,080 2,142
7 250 436
& 160 317
g 110 218

14 75 149

11 55 109

1z 41 31

13 35 69
4 34 50

15 25 50

15 20 40

17 20 &0

13 15 30

19 i5 30

15,724
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STREAM NAME: Beaver Creek {(Wibaux County)

STREAM REACH: From the confluence of Lame Steer Creek to the
Montana~-North Dakobta border -- 69 miles

LOCATION: Sec. 8, T12N, R6CE tc Sec. 18, T16N, RECE

GESCRIPTICH OF ESTREAM REACH:

Beaver Creek, a tributary to the Little Missouri River,
originates in the takleland of northern ¥Fallon County in
ecastern Montana. The creek flows northeasterly across WibauX
Ccounty intc North Dakota. It is a typical meandering, low-
gradient prairie stream having a silty substrate. This reach
of Beaver Creek drains an area of approximately 380 square-
miles.

The basin topography varies frem rolling hills to flat lands
ranging in elevation from 2,900 to 2,420 feet. S0ils of the
basin consist of lecam, clay loam and sandy loam. The climate
of the regicon is characterized by hot dry summers and cold
winters. Precipitation averages 14 inches annually.

Virtually all land along Beaver Creek is privately owned,
although stream access is generally granted with permission.
State highways 7 and 261 parallel the creek for most of its
length. In addition, the creek is crossed by a number of
gravel county roads. Predominant land uses within the basin
are cattle grazing and dry land farming., Water is diverted
from Beaver Creek for irrigation, but this use 1is not
extensive.

Stream habitat of Beaver Creek is typical of prairie streams.
The deeply incised channel is characterized by short riffles
and long, deep peools. Water velocities over the few defined
riffles are generally low, with many riffles becoming
dewatered by early summer. Scme pools receive subterranean
flow. Others are covered by dense mats of agquatic vegetation.
Streambanks are vegetated with a variety of grasses, sedges
and shrubs. Maximum and minimum water temperatures of Beaver
Cresk are typically 83F and 72F, respectively, for June; 78F
and 57F, respectively, for July; and 79F and 57F, respectively
for August.

A USGS stream gauge located on Beaver Creek at the town of
Wikaux, Montana, was operated for 38 years (1838-1369, 1978~
1983). The average annual flow during this period was 21 cfs
{15,430 acre-feet/year). Extremes ranged from 3,780 cfs on
March 21, 1938 to zero at times during most years.
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GLME FISH DRESENT: Walleve, northern pike

FISHERY:

Resident gamefish populations in Beaver Creek are probably
limited by intermittent streamflow and the availability of
suitable spawning habitat. However, the large pools do
sustain low numbers of walleyve and northern pike that reach
large sizes (Figure 18).

Walleye probably gained access intc Beaver Creek from Lame
Steer Reserveir, a shallcw, waterfowl production arsa located
on a tributary creek near the upstream boundary cf the reach.
In spite of the seemingly harsh environmental conditions
within Beaver Creek, walleve in spawning conditicon and young-
of-the-year were collected in April and late summer, 1990,
respectively. Forty-nine walleye were tagged and released,
with the largest weighing nearly 11 pounds.

The origin of northern pike in the Beaver Creek drainage is
unkncwn. Northern pike are presently distributed from the
middle to the downstream portions of the reach. Fifty-four
northern pike, captured by electrofishing, were tagged and
released. The largest weighed nearly 11 pounds. Successful
reproduction of northern pike was documented by the collection
of young-of~-the-year fish at numerous locations in mid to late
summer, 19%0. Recause fish were tagged after high flow,
returns came from the same pools where fish were originally
tagged. Therefore, the extent of northern pike movement
throughout the stream is unknown.

Based upon reports from local anglers and information derived
from the return of fish tags, the sport fishery of Beaver
Creek appears to be of 51gn1f1cant recreational and economic
importance te the area. This is supported by the inclusicn of
local walleye fishing opportunities in the Wibaux Chamber of
Commerce brochure.

Twenty-one fish species were collected in Beaver Creek. One
of those, the creek chub, while native to Montana, is limited
in distribution to the Yellowstane and Little Misscuri River
dralnages in the extreme eastern part of the state. This
fish, though considered rare in Montana, is plentiful in
Beaver Cresk.

138



Figure 18. Eight pound walleye (top) and nine pound northern
pike from Beaver Creck, 195C. FPhotos courtesy of
Craig Barfoot.
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WILDLIFE:

Big game animals found in the Beaver Creek drainage include
white-tailed deer, mule deer and antelope. Upland gamebird
species inhabiting the basin include wild turkey, sage grouse,
sharp-tailed grouse, ringneck pheasant, mnourning dove and
Hungarian partridge. Beaver Creek and its adjacent riparian
zone are utilized for nesting and rearing by great blue
herons, Canada geese and a variety of other waterfowl species.
Other wildlife species present within the basin include
raptors, songbirds and furbearing mammals, such as coyote, red
fox, beaver, muskrat and mink.

INSTREAM FLOYW METHODS:

The Dominant Discharge/Channel Morphology Concept and the Base
Flow Approcach were used to derive flow reguests. S5ee the
discussions beginning on pages 23 and 22, respectively.

¥HY FLOW I8 MNECEEEBARY:

The reguested flows are necessary to maintain the channel
form, provide for the annual flushing of bottom sediments,
maintain survival habitat for walleye, northern pike and other
fishes during the critical low flow period, and help protect
the habitat of those wildlife species that depend upon the
stream and its riparian zone for food, water and shelter.



PLOW REQUEST:

Based on information discussed in the above INSTREAM FLOW
METHODS section, the following flows are regquested:

Tine Instream Fiow
Period CFS AT
January 1.0 612
February i.¢ 568
March 1.0 612
7,405P
April 0.7 42%
May 0.7 432
June 0.7 428
July 0.7 432
August 0.7 438
September .7 428
October 0.7 43%
Nevember 0.7 428
December 1.0 512
Total: 7,984

? Flows derived using the Base Flow Approach.

® ndditional water during a 14-day period to start
nc earlier than March 1 ner later than April 30,
according to the follewing pattern:

Day CFS AF
1 10 20
2 15 30
3 35 69
4 130 258
5 390 774
g 760 1,567
7 1,050 2,083
g 660 1,309
g 330 655
10 130 258
11 65 129
12 53 105
13 40 75
14 35 69

7,405
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1nclud1ng their direct and indirect benefits and costs,

These reservations of water are in the public interest.
vublic bkenefits which will accrue from the reservations are:

1.

THE RESERVATICNS ARE IN THE PUBLIC INTEREST

continued perpetuation of the fish and
wildlife rescurces, the very existence of
which is in the public interest;

preventicn of the gradual depletlon of
streamflows which are currently enjoyed by the
public for recreational uses;

continued perpetuation of +the Ffish and
wildlife resources for current and future
utilization by the public:

maintenance of water quality which contributes
to a clean, healthful environment for the
citizens of the state and the nation; and

protection of and continued utilizatiocn of
existing water rights.

T

he

A showing that the reservations are in the pubilc interest,

in the discussion which follows.

13

Direct Benefits and Costs o2f the Reservations

is prov1ded

The following is pursuant teo the ARM 36.16. 105C(1y{a) of the
water reservation rules dated 12/31/88:

In making a showing that the reservation is in the public
interest, the application shall contain . . . an analysis
of the dlrect benefits and costs associated with applying

reserved water to the proposed beneficial use.

Direct benefits and costs are defined by ARM 36.36.102 (&) and (7}

as:

(6) Direct benefits mean all benefits to the
reservant derived from applying reserved water

to the use for which it is granted, and

{7) Direct cests mean all costs to the reservant
from applying reserved water to the keneficizal

use for the purpose granted.



The "use for which it is granted” is the perpaetuation of
existing biological populations within state waters and the
recreational benefits derived by public utilization of these
resources. Furthermore, since Ythe reservant® (DFWP} 1is a public
agency charged with the protecticn and management of these
resources and recreational opportunities, the benefits %o the
public and the Department are mutually inclusive.

2. Direct Benefits
1. Fisheries and Fishing Opportunities

About 4,400 miles of Montana streams, mostly located in the
north-central and eastern portions of the state, support
sauger, walleye, northern pike, smallmouth bass, channel
catfish, shovelncse sturgeon, burbot (ling) and other
warmwater fishes (Mussehl et al. 1986} . Bdditicnal
tributaries that contribute to the maintenance of streamflows
and water gquality in these streams may also support warmwater
fish at some time during the vear.

Warmwater streams are not heavily fished, sc regulations have
in general been liberal, except for the paddlefish and pallid
sturgeon which are strictly regulated. Fish populations in
warmwater streams are maintained through natural reproduction.
Hatchery-reared fish have been planted occasiocnally to
establish a species, but maintenance plants have not been used
tc support the recreaticnal fishery.

Lower Missocuri River

As there are few coldwater aquatic systems in the lower
Missouri River basin, ccldwater tributaries of the Milk River
offer the only angling cpportunities for stream-raisad trout
on the High-Line. Originating in the Bear Paws and the Littie
Rockies, these streams support brook, rainbow and brown trout.
The large rainbows and browns in Clear Creek are notakle., The
Beaver Creek Recreation Arez is especially popular with
anglers from Havre. Whereas trout populations have been
limited by dewatering and recent drought, natural production
is expected to replenish populations and increase angling
opportunities under more faveorable water regimes.

The only other stream~trout angling in the lower basin occurs

just downstream of the Fort Peck Dam tailrace. Colorful
spawning rainbow trout, averaging nearly four pounds in
weight, attract anglers from all over +he state. As the

number of trophy-sized spawners has increased significantly
since 1983, this fishery will likely increase in popularity
among anglers.
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Paddlefish, native to the Missouri River, provide an important
fishery rescurce. Populations in much of their historic range
have been reduced or depleted by over-harvest, pollution,
habitat alteration and blockage of migration routess However,
under strict regulation, Montana populations are some of the
best in the entire Misscuri River system (GCardner and Stewart

1987) .

Paddlefish likely reside in the Misscuri River vear-round,

although numbers are greatest in late spring and summer
{Gardner and Stewart 1987) Scme paddlefish appear to be
sedentary, remaining in the dredge cuts for several years
{(Frazer 1985}. Being hlghly mobile, paddlefish also use the
Milk and Yellowstcne rivers. Paddlers tagged in the dredge
cuts and Missouri River are frequently harvested at Intake Dam
on the Yellowstone, illustrating the need for adeguate flows
tc enable 1onq movenents, The greatest migraticn occurs
durlng spawning runs from April through May. It appears that
sprlng run-off from the Milk River is particularly important
in triggering migrations to spawning locaticns (Gardner and
Stewart 1987). During good run—-off years, paddlefish ascand
the Milk River to spawn on flooded gravel bars.

Paddlefish angling opportunities are tied to spawnlng and high
run~off events. Sport fish harvest by snagging occurs in the
lower Missouri Eiver but harvest rates are generally low due
te limited access, great spatial distribution of fish and lack
of barriers which concentrate migrants. The Frazer area has
recently become popular. Fishing pressure will likely expand
with the discovery of other concentration areas both up~ and
downstream. The resident paddiers near the dredge cuts area
offer a unigue bow-and-arrow fishery.

Paddlefish along with the pallid and shovelnose gsturgecn are
relics from an earlier geclogic time. Sturgecon inhabkited
warm, turbid prairie rivers 200 million years ago and their
historic range spanned the length of the Missocuri River from
Fort Benton to the mouth at the Mississippi River. Pallid
sturgeon experienced the same hardships as paddlefish but did
not fare as well. Pallids are rarely sighted or harvested by
anglers. Cnly recently have they been studied by LCFWP
perscnnel. Therefore, 1little information is available to
document the life history requirements of this fish. Limited
menitoring has revealed that fish captured in the tailwaters
below Fort Peck Dam moved at least $0-100 miles downstream.
Such long movements require protected water levels.

Whereas +the pallid sturgeon was recently classified as
endangered under the federal Endangered Species ZAct,
shovelnose sturgecn have farsed much better. They are more
numerous and prized by knowledgeable anglers. Shovelnose
overwinter in the tailwaters below Fort Peck Dam. Shovelnose
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are abundant in the Misscuri River from the dam to Jjust
downstream of Wolf Point and common throughout the rest of the
Missouri River to the North Dakota border (Gardner and Stewart

1987) .

The shortnose gar, ancother primitive fish, would also directly
benefit from a reservation. Although secure in other parts of
its range, the shortnose gar is endangered in Montana {(MNHE
1590} . Gardner and Stewart {1%87} documented its rarity,
noting cone individual in Little Porcupine Creek, a Missouri
River tributary. Historical records show only a handful of
gar taken from the dredge cuts in the last 20 years (Brown

1971} .

As these four species are creatures of prehistoric times, they
are unigue in today's world. Collectively the values of these
primitive fish along with other aspects of the fishery
warranted the Clasz I rating of the entire lower Missouri
River. DFWP awards this rating only tc those fisheries which
it considers to have the highest rescurce values. The lower
10¢ miles of the Milk River were alsc rated as Class I.
Significant portions of the Redwater, Poplar, and upper Milk
rivers were rated as Class II because of high species
diversity, important loccal angling interest, and because they
previde vwvaluable spawning habitat for mainstem Missocuri
fishes.

Warmwater species account for the majority of angling
cpportunities in the lower Missouri basin. The Milk River is
ncted for sauger, walleye, and northern pike fishing,
particularly at its mouth during spring run-off. Analogous
situations exist where Milk River tributaries empty intc its
main river channel. Angling pressure at these junctures can
be substantial but falls off further upstream. Although these
tributaries may not receive much attention from anglers except
at their mouths, northern pike, walleye and sauger are
present. In many cases, these species along with smallmouth
bass are year-round residents. ©One of the most significant
contributicns these streams make to angling opportunity lies
in harboring valuable spawning sites. To¢ a large extent, the
reproduction occurring in these tributaries sustains the sport
fishery in the Milk River.

As many as 25 non-game species occur in tributaries of the
Milk River. Such a diverse forage base may help support the
sport fishery throughcout the entire HMilk River drainage.
Ferage fish populations arve also maintained by natural
production derived from tributaries. Many of these non-game
species are sought for individual and commercial use as hait.

The Redwater and Poplar rivers also provide warmwater angling
oppoertunities. Although overall fishing pressure is probably
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low relative to cther streams, local anglers place great value

on these systems. Instream flow reservations would help
maintain angling opportunities, as fish populations are
limited by extreme variations in flow. Instream flow

reservations will help maintain these fisheries by preventing
future flow depletions which could impair fish preductivity
and survival. Despite current limitations, walleye, northern
pike and szuger do attain respectable sizes.

In addition to rainbow trout, the 10-mile~long tailwaters
below Fort Peck Dam also support 34 cother fish species. This
valuable fishery is unique in that it supports koth warmwater
and coldwater species in a variety of semi-lake and river
habitats. In a survey of summer recreationists at the dredge
cuts area, 60% fished (DFWP 19287). Walleye and sauger are the
most popular game fish in this stretch. Their use of certain
predictable areas provides angler opportunities. Cisco,
escaping from Fort Peck Reservoir, now contribute to the
forage base for game fish below the dam. Previcus
introductions of rainbow smelt into Fort Peck Reservoir and
subsequent escape through dam turbines drew sauger and walleye
intc the tailwaters area below Fort Peck Dam, enhancing the
sport fishery {Gardner and Stewart 1987). It is thought that
the cisco introduction will have similar effects. Lake trout
from the dredge cuts contribute to the creels of winter ice
fishermen. Northern pike are alsc found in the dredge cuts
but their populations are somewhat limited by inconsistent
spawning success.

Fort Peck Dam cperations affect fish populations in this reach
in different ways. DFWP has been working with the Corps of
Engineers to modify dam operaticns te lessen the negative
effects of flow changes on the fishery. These modifications
aleng with maintenance of flows requested in this application
would allow this fishery to reach its full potential.

Downstream from the tailwaters, the Missouri River supports an
excepticnal river sport fishery for shovelnose sturgeon,
northern pike, burbot, sauger and walleye {(Gardner and Stewart
1987). In fact, pike, burbot and sauger reach greater average
and maximum weights in the lower Missouri River than in the
wild and scenic stretch above Fort Peck Reservolr (Gardner and
Stewart 1%87;).

Little Missouri River

The Little Missouri River and its tributaries harbor channel
catfish, northern pike, walleve and sauger as the principal
game species. Little Beaver Creek, in particular, produces
trophy-sized northern pike in the wvicinity of Ekalaka.
Walleve and ncorthern pike are of special interest in Beaver
Creek. Channel catfish are sought by anglers but harvest
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opportunities have been sporadic due to inconsistent water
availability. This problem is shared by the other species as
well. Nonetheless, these fisheries contribute significantly
to local recreational copportunities.

Use of Montana's warmwater streams by licensed anglers in 1585 was
estimated to be about 78,700 angler-days, with residents of Montana
accounting for 90% of the use (McFarland 1%89). Streams of the
lower and Little Missouri River basins supported an estimated
28,6567 angler-davs in 1985, which is about 36% of the state total
for warmwater streams (Table 17}.

Recent angler surveys support the contention that Montana's
cutstanding warmwater fisheries are an undiscovered rescurce that
has only begun tc be tapped by recreationists and the tourist
trade. Montanais warmwater lakes, reservoirs and streams currently
support a fraction (less than 10%) of the statewide fishing
pressure and attract relatively few tourists (Table 18). Residents
and non-residents alike coverwhelmingly fish the state's salwonid
{(trout) waters, where about 20% of the total statewide angler-use
occurs {(Table 18}.

Table 17. Angler use of streams in the lower and Little Missouri
River basins during 1985 (from McFariand 1589).

Stream Anﬁler—davsl

Missourli River ({Fort Peck Dam to G,525
North Dakota border)

Milk River and tributaries 15,187
Redwater River 1,215
Poplar River 987
Big Muddy Cresk 105
Little Missouri River and tributaries 1,648

Total 28,667

State Total (warmwater, non-salmonid 78,713

streams only)

Percent of State Total 36.4%

1 Total use is underestimated because only licensed anglers were
sampled in the mail surveys that generated pressure estimates.
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Table 18. Angler use in Montana during 1985 (from McFarland 18989).

annual Angler-days?

Category Total Resident Non~Resident
Salmonid waters 2,191,538 1,694,654 496,944
Non-salmonid waters 129¢,785 178,104 12,681
Undesignated waters 61,055 43,953 17,162

Total 2,443,438 1,916,711 526,727

1 motal use is underestimated because cnly licensed anglers were
sampled in the mail surveys that generated pressure estimatss.

The harvest of warmwater fish is alsc well below the rescurces
potential. Warmnwater species comprised only about 8% of
Montana's total harvest of 1.85 million fish in 1985
(McFarland 1%89). Many factors contribute to the current
under-utilization of the state’s warmwater fisheries in
general and to the lower and Little Missouri River basins
specifically:

1. Much of eastern Montana where the vast majority of
warmwater fishing occurs is remcte and far from the
population centers concentrated in Montana's western
half. Warmwater fishing areas are essentially isclated
from much of the state.

2. Montana's prime warmwater fisheries are mainly within
OFWPis administrative regions 6 (Glasgow area) and 7
(Miles City area). These two regions encompass about 39%
of Montana's land area (Lenner 19%0) yet support only
about 15% of the population (Mussehl et al. 1986). And
unlike other DFWP regicns of the state, the population is
declining, from about 130,300 pecple in 1882 to a
projected 127,500 in 1390 (Mussehl et al. 1986). Actual
1590 census informaticn for eastern Montana counties
substantiates this decline (Montana Department of
Commerce 19%L}).

The local population having direct access to the
warnmwater resource is nect only small in number when
compared to other regions of the state, but is shrinking
as well.
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3. When pursuing outdoor recreation, Montanans (and Montana-
bound tourists) are biased toward trout fishing and the
mountain envircons where trout waters are found. Trout
have historically been Yking® in Montana. Montanans lack
a strong tradition for warmwater fishing.

4., Montana's warmwater fisheries are, in general, far from
the destinations of the vast majority of tourists who
flock to Montana's mountain reglions where the tourist-
related developments are mainly concentrated. Thus
tourists are more strongly attracted to mountain areas
where warmwater fishing is less available.

5. Montana is nationally recognized as the last bastion of
wild trout fishing in the continental U.S. Montana's
"Blue Ribbkon® trout waters have long dominated the
national cutdoor media. Rivers harboring an abundance of
wild, stream~bred trout are a highly prized recreatiocnal
resource that, nationwide, are in short supply. However,
many of cur warmwater fisheries are on a par {(unigueness,
guality, etc.}) with the rencwned trout fisheries. Yet,
in the past, they have received little national or state
recogniticn.

The relatively low angler-use of Montana'®s warmwater fisheries
can lead to erronecus conclusions regarding the recreational
importance cf scome of these waters. Angler use data often
mask the significance of local waterways to the small rural
communities of eastern Montana where fishing oppcrtunities can
be limited by the scarcity of fish-holding waters. A single
water can be especially important toc local residents, a
relationship not evident from the relatively low levels of
angler-use.

The overall significance of Montana'ls warmwater rescurce
should be wiewed 1in relation to the changing attitudes cof
Montana's anglers and the future potential for significant
economic and recreational benefits. Indications are that
Montana's warmwater fisheries, a resocurce long hidden from
public view, are finally being discovered by Montanans and the
tourist trade. Many factors pecint to a bright recreational
and economic future for warmwater fishing in Montana:

i. Growing Fishing Pressure

Preliminary fishing pressure estimates for 19590 indicate
that angler-use of Montana'’s warnwater fisheries is
increasing (McFarland 19%1}. While angler-use on all
state waters ryvemzained relatively stable from 1%85 to
199C, pressure on warnwaters increased by an estimated
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11%. The increase WwWas more pronounced for warmwater
streams where overall angler-use increased by an
estimated 29%. Even more proncunced was the increased
use by non-residents. Between 1585 and 18%C, non-
resident angler-use increased by an estimated 65% on all
warmwaters. For the same period, resident use increased
by only about 7%. These increases peint to the fact that
warmwater fishing is a rapidly expanding recreaticnal
activity in Montana.

Proliferation of Warmwater Fishing Clubs

The rapidly growing popularity of Montana's warmwater
fisheries is evidenced by the statewide proliferation of
bass and walleve clubs that has occurred during the
1980s. Walleyes Unlimited of Montana, founded in 1983,
is the largest of the state organizations, with 13
Montana chapters and a membership as high as 3,000 (Ross
1990). Bass clubs have been a part of Montana since the
late 1570s and are now organized into 10 chapters, having
228 members, under the leadership of the Montana B.A.S.S5.
Federation, an affiliate of the National B.A.S.S.
Federation since 1987 (McGuire 199%0). Natiocnal B.A.S.S.
boosts 500,000 members nationwide and 1,000 Montana
members, many of whom have not jeined the local Montana
B.A.5.5. chapters {McGuire 1990).

Warmwater fishing organizations now have an active voice
in fisheries management decisions and are working
effectively towards the expansicn and betterment of the
state's warmwater fisheries. This advecacy group did not
exist ten years ago.

The popularity of bass, walleye and other warmwater
species with Montana's resident anglers will continue to
spread as the state's warmnwater fisheries, some acclaimed
as world-class, gain greater recognition and as more
transplants from the mid-West and South settle in Montana
and seek out their "native® fishes for their angling
enjoyment.

Growth of Warmwater Fishing Tournaments

Warnwater fishing tournaments and derbies, primarily
focusing con bass and walleye, are a rapidly expanding
enterprise in the state. Ccnly two permits to run
warmwater derbies were requested in 1%87 when the DFWP
began regulating these events (Jehnsocn 1920). In 199C,
14 permits were reguested and issued (Johnson 1990;.
Derbies and tournaments are rapidly progressing from
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community fundraisers and local club competiticons to
national events where professional anglers on the touring
circuit compete for substantial cash awards. Conflicts
are also beginning to arise as sponscors compete for
territories, saturating some bodies of water with
multiple tournaments. DFWP has already recommendead the
denial of a permit application to protect rescurce values
as well as the interests of local sportsmen. These new
sources of conflict are another example of the sever-
increasing pressures being exerted on Montana's warmwater
fisheries.

Improved Media Coverage

In the recent past, most Montana anglers and the vast
majority of non-residents were unaware of the state's
high guality warmwater fishing opportunities. The
tourist industry and media, long focusing on the state’s
"RBlue Ribbon® trout fisheries, ignored a rescurce that,
in many respecits, measures up to our renowned trout
fishing. The state’s proliferating bass and walleye
clubs have in recent years generated much publicity
through their 1local and naticnal publications and
sponscrship of fishing tournaments. Increased coverage
of Montana's warmwater angling opportunities in state and
national outdcoor publications calls attention te the
potential econcmic andéd recreational value of this
resource. Recent examples include: an article con
paddlefishing in Field and Stream (August 1990}, a
summary of improved walleye fishing opportunities in
Montana in the In~-Fisherman Walleve Guide (1590), and a
featured article on warmwater fishing opportunities in
Montana Outdoors (July/August 1950).

Renewed Commitment bv DFWE

Ancther measure of the growing importance of Montana's
warnmwater fisheries is the renewed commitment by DFWP to
enhance and better manage this valued resource. In 1983,
DFWP acguired and renovated the abandoned federal
warmwater hatchery at Miles City at a cost of $5.15
million (Dotson 1993). In addition to the initial
investment, over $218,000 annually is targeted for
warmwater hatchery operations and maintenance (Dotson
1890). The Miles City Hatchery is slated to rear forage
fish and six species of warmwater sport fish, emphasizing
walleye, smallmouth bass and largemouth kass, The
rearing capacity for walleve alone is 42 million fry and
1.2 million fingerlings annually (Dotson 19%0). In 1950,
the hatchery supplied 20.4 million walleve fry for
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stocking in six Montana waters (Dotson 1930). Eight
waters received an estimated 43 million fry in 198%
{(Dotscn 193C).

Initially, the warmwater fishing stocking progran
emphasized the establishment of reliable egg sources.
Toward that end, intensive effort was focused on Fort
Peck, Yellowtail and Tongue River reservoirs. Despite
the accent on warmwater lakes and reserveoirs, warmwater
rivers and streams benefit from the strong lake/reservoir
stocking program. The excellent fisheries in many of
Montana's warnwater lakes and reservoirs sustain and
further develop both resident and non-resident interest
in warmwater angling. As interest in warmwater angling
flourishes, Mcontana's streams and rivers will receive
more attention. As noted earlier, preliminary estimates
of warmwater stream angler use 1in 1530 illustrate the
increased interest in warmwater stream fishing (McFarland
1591} .

Starting in 1991, a few experimental plants will be made
in warmwater streams for which reservations are scught in
this application. In the lower Missouri River basin, the
Milk River (in Hill County) will receive 15,000 catfish
and 16,000 smallmcouth bass fingerlings. In the Little
Misscuri River basin, Beaver Creek (in Wibaux County}
will be stocked with 190,000 largemouth kass and 10,000
smallmouth bass fingerlings (Dotson 199%1). Although
cutside the lower and Little Missouri River basins, the
lower Yellowstone, Tongue and Big Horn rivers will also
receive plants of smallmouth bass and walleye in 1991.
The evaluation of the success of these plants could take
three toc five years. In addition, DFWP will evaluate the
potential success of using hatchery-reared fish to
enhance existing populations in other warmwater rivers
and streams. If successful, the stocking of warmwater
fluvial systems may intensify (Dotson 1861). The well-
established populations in warmwater lakes and reservoirs
would serve as the brood socurce for future plants to
fluvial systems, further illustrating the benefits of
strong warmwater lake/reservoir programs to the budding
warmwater stream fishing industry.

6. An Ewsanding Resource

Montana's already outstanding warmwater fishing 1is
getting better due to the enhanced warmwater management
program. Fort Peck Reservelir, Montana's largest boedy of
water at 240,000 acres, is an example of recent successes
(Wiedenheft 1%90). Annual hatchery plants of up to 31.9
millicn walleye young have created a2 nationally-acclaimed
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wallaeye fishery in a water having limited potential for
natural reproduction. In conjunction, two forage
species, the cisco and spottail shiner, were introduced
to provide an added food source for the expanding walleye
populaticon. Growth rates of walleye and cther reserveir
game fish have improved dAramatically fcllowing the
development of self-sustaining forage fish peopulations.
This translates to enhanced angling cpportunities.

Tongue River Reservoir is ancother example where walleye
plants have greatly enhanced the fishery (Stewart 1%90}.
Monitoring of the walleye population by DFWF in 1985
showed about one walleye captured per 10 gill net sets.
Following extensive plants of up to 2 million young
annually, 150-300 walleyes per 10 gill net sets are now
veing achieved. The fishery for crappie, 2 panfish that
has over-populated the reservoir, has alsc profited.
Walleye predation decreases the number of crappie and
allows the remaining fish to grow faster and reach a more
desirable size for the sport fishery. DFWP is attempting
to further improve the reservoir sport fishery by
introducing spottail shiners to increase the food base.
The potential impacts of forage fish introductions are
being assessed for cother warmwater reservoirs that suffer
from a shortage of forage species.

The paddlefish, a species being evaluated for possible
inclusion as a nationally threatened or endangered
species, 1s not faring weil sutside of Montana where most
populaticns are disappearing. Montana's populations
appear secure, which in part reflects long-term
population monitoring by DFWE and the subseguent
implementation of inncovative and highly restrictive
angling regulations tc curb the harvest {Stewart 1890).
The paddlefish is one example of a native Montana fish
that depends on sffective management for its continued
well-being in the state. Its current secure status in
Montana can, in part, be considered a management success.
These successes are the framework upon which the
warmwater resocurce will continue to expand.

Nationwide Popularity of Warmwater Fishing

The most popular freshwater sport fish in the nation is
the bass. oLbout 16.8 million anglers fish for bass (FWS
1988} . Walleye fishing, with about 5.3 million
participants (FWS 1988}, is perceived by many to be the
fastest growing sport fishery in the U.S5. rPanfish,
perch, crappies, catfish and pike claim about 46 millicn
enthusiasts (FWS 1988). In compariscn, 11.8 million
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anglers fish for trout (FWS 1988), the sport fish most
commonly assocciated with Montana.

The magnitude of the potential user group that Montana's
fledgling warmwater tourist industry could draw on is
staggering. This group far exceeds the trout user group
that is currently relied upon by the tourist industry.
To capitalize on the immense naticnal interest, Montana's
warmwater fishing resource must be aggressively promoted,
luring anglers away from more ftraditional warmwater
destinations. Initial efforts are beginning to pay off.

hccording teo Scott Ross of the Glasgow Chamber of
Commerce and Walleyes Unlimited of Montana, increased
media attenticn has fueled a nationwide curiosity about
Montanafs non-salmonid rescurces, which is beginning to
+ranslate intc visits from anglers who come exclusively
to fish for warmwater species. In fact, the Fall 1980
issue of Walleves Unlimited of Montana reported that the
publisher of Walleye Magazine (a naticnal trade magazine
based in o©Ohin) spent twe weeks in Montana sampling
warmwater fishing opportunities. Long~term drought in
the mid~West has also led warmwater fishing enthusiasts
to choose Mcntana as an alternative vacation site; they
are enjoying guality experiences and returning home
1iking what they saw (Ross 1950). While opportunities
abound, the tourist industry has only begun to tap the
economic benefits afforded by Montana's warmwater
resource.

2. Recreatien
Lowey Missouri River

Many recreational activities would directly benefit from a
reservation. In the lower Missouri, swimming is a favored
recreational activity, particularly in the dredge cuts belcow
Fort Peck Dam. Water levels in the dredge cuts are directly
controlled by flows in the mainstem Missouri. Forty percent
of respondents listed swimming as their main activity during
a visit to the dredge cuts (DFWP 1987). In fact, 87% noted
water access as being important te their enjoyment. An
instream flow reservation will maintain this prominent
recreational activity.

During the winter, scuba diving takes place in the tailrace of
Fort Peck. Generally, there are at least a few divers out
most weekends viewing and photographing pallid sturgeon,
shovelnose sturgeon, and paddlefish. Organized scuba events
occcur once or twice a winter in the river and/or reservoir.
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This, toeo, is an important recreational activity which weoulid
not be possible without minimum instream flows.

Rivers and streams in Montana provide exceptional recreational
benefits to a2 broad spectrum of the puklic. Fifty-six percent
of all Montanans fish and over 30% flocat in rafts, cances, or
kayaks (Frost and HMcCool 1986).

Preserving instream flows will also directly bkenefit
recreational floating by maintaining current water depth and
velocities on those streams large enough toe accommodate
canoes, rafts and other types of floating craft. Flows which
are sufficient to enable these craft to operate will benefit
recreaticnal fleoaters as well as fisherman wheo float to fish
these waters.

In & 1%8% survey of recreaticnists in the upper and middle
Missouri River basins, a substantial share of respondents
indicated that they took fewer trips in 1988 because of
drought-related low instream flows (Duffield et 21. 15%0). In
addition, respondents also indicated that the guality of their
raecreaticnal experience was lower because of inadeguate flows.
It is likely that recreaticnists in the lower Missouri River
basin were similarly affected. Maintenance of instream flows
by a reservation would help maintain the recreaticnal
integrity of the streams in the lower basin during drought.

Adequate instream flows also are important for the convenience
and safety of floaters. Hazards, such as large boulders,
logs, gravel bars, rip/rap and diversion structures, can often
be avoided by flocaters if stream flows are high encugh to
allow maneuvering. The regquested flows would contribute to
maintenance of water 1levels sufficient %o reduce such
inconveniences and safety hazards on flecatable streams.

The Milk River drainage includes scome of the most remote
waters left in Montana. Occupying the old Missouri River
channel before ceontinental glaciation, the Milk winds through
prairie country. History buffs are awarded views cof wide open
spaces and wildlife, much the same as it was for Lewis and
Clark (Fischer 1979). Being the longest tributary of the
Missouri, the Milk offers floats through long stretches
removed from human development. Protection of instream flows
in the Milk River tributaries addressed in this application
will help maintain the flows necessary toc accommedate floaters
on the Miik.

The lower Missouri River alsc offers floaters isclated water
with spectacular views (Fischer 1879). Rough river breaks
blend intoc wooded riparian banks as the Missourl reaches the
Horth Dakota border. The lower Missouril is often overlooked
in favor of the wild and scenic stretch a2bove Fort Peck
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Reservoir. However, this lower reach 1s an excellent
alternative for those wanting to aveid the crowds. Wildlife
viewing opportunities are also good, contributing to the
gquality of this float. The Missouri River played a key role
in early Montana history, transporting early explorers, fur
trappers, and finally settlers to¢ the western frontier. This
rich historical heritage can be shared by floaters of any
level of expertise.

Little Missouri River

Limited information exists on recreatiocnal activity in the
Little Missouri River basin. However, that is not to say that
it doesn't occur. O©On the Little Misscuri River, many boating-
related uses are rated as secondary activities by the Montana
Rivers Information System (MRIS 1291). Canoeling, rafting,
tubing, swimming and boat fishing undcubtedly contribute to
local recreaticnal cpportunities. The only other activities
rated higher were viewing and picnicking. ©n Beaver Creek,
swimming was noted as a primary activity whereas tubing was
secondary (MRIS 13%1). Although the basin in general may not
draw visitors specifically for 1its vriver recreation,
undoubtedly these favorite summer pastimes are enjoyed by the
local inhabitants and travelers passing through the area. The
same arguments outlining the benefits of instream flows to
river-related recreation on the lower Misscuri alsc apply to
the Little Missourl River.

3. Riparian Areas

Instream flow reservations will help maintain the levels of
water required tc maintain the health and vigor of the plant
and animal 1ife that comprise the existing riparian
communities along the lower Missouri River and Little Missouri
River basin streams included in this application.

The often shallow-rooted, water-loving plants found in
riparian areas depend upon adeguate instream flows to maintain
shallow, streamside agquifers. Because of the close connection
with this water source, riparian areas contain highly diverse
plant communities. As the most preductive wildlife habitats
in North America, riparian areas are utilized extensively by
big game, furbearers, waterfowl, songbirds and small mammals.
The bioclogical abundance and diversity found within riparian
areas attract increasing numbers and kinds of persons who
recreate along streams {i.e. photographers, bird-watchers,
science students, hunters, berry-pickers, and naturalists).

The cottonwood communities along the Lower Missouri River are
of special interest. The river bottoms near Wolf Point
sustain some of the oldest Plain’s cottonwoods in Montana
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{MRIS 19%1). Other stands of large, old cottonwoods are found
at the Bainville Oxbow and the Highway 18 bridge. Similar to
other members of the riparian plant community, cottonwocds
require minimum flows for maintenance. Moreover, regeneration
and perpetuaticn of the stand reguires high spring flows.
Protaction of instream flows will help preserve these unigue
naturali features.

4, Egoonomics

Lower Missouri River Basin

Of the many recreaticnal benefits provided by the rivers and
streams in the lower basin, fishing is an integral part.
Warmwater stream fishing is a2 valued opportunity. Broocks
{1951} in surveying both resident and non-resident anglers in
the fall, 1989, calculated the net eccnomic value of warmwater
stream fishing to be $65 per day. Although the survey only
included the Milk, lower Yellowstone, and mniddle Missouri
rivers, the $65/day estimate could be applied with confidence
to the warmwater streams included in this application (Brooks
1591}. The site values listed in Table 1% were calculated by
multiplying the value of a fishing day on a warmwater stream
(Brocks 1991) by the fishing pressure (annual angler days
determined by McFarland (1289).

Those calculated site wvalues underestimate actual wvalues
because the fishing pressure was underestimated (McFarland
1989). The site values could alsc be misleading in that they
deo not reveal the high values placed on local fishing
opportunities by citizens of the rural communities. Compared
to other angling site values in Montana, the values in the
lower Missouri basin are modest. However, earlier discussicns
emphasized that the warmwater fishing resource is under-
utilized in general. ©Once the excellent warmwater fishing
opportunities in Montana are more actively promoted, the net
economic value will likely exceed $65/day (Brooks 15%1).

Instream flow reservations would help maintain these economic
values by protecting the fishery rescurces from which they are
derived.



Table 1%9. ¥et recreaticnal fishing values of streams in the lower
Missouri River basin.

Annual
Angler Value per Annual
Strean Cays day (5} Site Value (S
mainstem Misscuri River 5,525 65 613,125
Milk River and tributaries 15,187 €5 987,155
Redwater River 1,215 £5 78,975
Poplar River 587 £5 64,155
Big Muddy Cresk 1G5 g5 6,825
Basin Total 27,019 55 1,756,235
State Totall 78,713 65 5,116,345
Basin % of State Tectal 34.0% 34.,0%

1 Warmwater, non-salmonid streams
Scurce: Brooks (1531) and McFarland (1989).

Little Missouri River Basin

The concepts outlined above would alsc apply in this basin., Net
economic value of the Little Misscuri River and its tributaries is
$107,120 per year (1648 annual angler dJdays x $65/day). This
represents 2.0% of the state total.

5. EBummary

The lower and Little Missouri rivers and their tributaries are
tremendous recreational and aesthetic assets to the people of
Montana and the rest ©of the nation. The rescurces of these river
systems alsc constitute an ecconomic asset for Montana. Tn order to
protect these rescurces and provide future oppeortunities te enhance
these public benefits, it is essential that the instream flows
reguested in this application be granted.

In addition to fishing, streams provide many other
recreational benefits. Floating, camping, picnicking, swimming,
birdwatching, sightseeing and hunting are all popular recreaticonal
activities conducted along the lower and Little Missouri rivers.
However, there is little data available that allows for economic
analyses of the valueszs of stream recreation other than fishing.
The economic values would, therefore, ke significantly higher if
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all other river-based recreatiocnzl activities were also evaluated.
Even still, warmwater fishing in Montana has yet to reach its full
potential. As Montana becomes more well-known for its warmwater
angling opportunities, the benefits of maintaining instream flows
will amplify.

B. Direct Costs

Some stream reaches of the lower and Little Misscuri River
basins do not have gauges at appropriate locations to adequately
monitor streamflows. Once reservations are granted, meonitoring of
streamflows on stream reaches will be necessary for protection of
the granted flows. This may regquire installation of additional
stream gauges or relocation of existing gauges. Cost of installing
gauges would range from $200 to $17,500 per gauge, depending on the
level of technology reguired for the monitoring intensity level
desired. Annual cperating costs for each monitoring station would
range from $500 to $6,800, depending on the complexity of the
monitoring program. These figures are discussed in greater detail
in the "Stream Gauging Costs" section included in the MANAGEMENT
PLAN.

Other direct costs to DFWP include inhouse cests of collecting
data, preparing the application, paying appropriate EIS fees to
DNRC, cost of hearings on the application and inhouse cperations to
implement whatever program is reguired to protect the granted
reservations.
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1f. Indirsct Benefits and Costs of the Reservations

The following is pursuant to ARM 36.16.105C(1} (a) of the
water reservation rules:

In making a showing that the reservation is in the public
interest, the application shall contain . . . A
discussion of the indirect benefits and costs asscclated
with applying water to beneficial use that considers the
effects on (1) future economic activity, (ii) the
environment, (iii} public healthy and safety, and (iv)
the economic opportunity costs that the regquested flow
may have to parties other than the reservant.

Indirect benefits and costs are defined in ARM 36.16.102 (12)
and (13) as:

(12) "Indirect henefits® means the benefits of applying
reserved water to beneficial use that accrue toc other
uses or to parties other than the reservant, and,

(13) "Indirect costs" means the costs of applying
reserved water to beneficial use that accrue to other
uses or to parties cther than the reservant.

For the purpose of this application "indirect®, therefore,
refers to "uses or to parties other than® DFWP, and the DFWP
reservations will be the means "sf applying reserved water to

beneficial use.®

The econcmic considerations of these requirements, subsecticons
(i) and (iv), are discussed below under A. BEffects of the
Reservation on Future Economic BActivity, and under €. Economic
opportunity Costs of the Reservation, respectively. The indirect
eccnomic benefits of the reservation are covered in A., while
indirect economic costs, including foregcne cpportunity costs, are
addressed in C. Non-economic considerations, as per sections (ii}
and {iii) above, are presented in B. Effects of the Reservation omn
the Environment, Public Health, Welfare, and Safety.

When establishing and prioritizing water reservation requests,
a major criterion utilized by the Board of Natural Resources and
Conservation is an evaluation of the effects that a reservation may
have upon %Yother uses or parties.® The feollowing discussion,
therefore, presents the overall indirect benefits and costs of the
DFWP reservation and its specific effects upon municipal,
agricultural, and industrial water users.
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Effects of the Reservaticn on Future Ecchnomic Reotivity

1. BAn Overview of Indirect Econcmic Benefits

The instream flows reguested in this application are necessary
to protect recreational and aesthetic benefits provided by the
rivers and streams of the lower and Little Missouri River
basins. Protection of these amenities alsc significantly
contributes to the econecmic well-being of Meontana.

Tourism, one of the fastest growing segments of Montana's
economy, is directly related to the amenities c¢f the state's
natural environment, particularly those provided by rivers and
streams. In 1986, nearly 2.8 million non~residents visited
Montana, generating over $475,000,000 in income for the state
(Montana Department of Commerce 1988). 1In 1988, non-resident
travelers spent $658,000,000 (Yuan et al. 1389). With the
continued aggressive promotion by the tourism industry,
Montana will likely attract increasing numbers cf travelers in
the future.

Most major highways in Montana closely parallel rivers and
streams. It is along these waterways that visitors gather
many of their impressions of the state. According to a
tourism survey conducted by Montana State University (Brock et
al. 1984), 95% of non-residents visiting Montana perceived
Montana as good or excellent in terms of the state's outdocr
recreation amenities. Maintaining the instream flows
requested in this applicaticn would help protect the
outstanding scenic and recreational values of the lower and
Little Missouri Rivers and help ensure that tourists would
continue to speak highly of the state's recreational

rescurces.

Since word of mouth is often the best advertisement for any
commodity, satisfied tourists would, in turn, stimulate
continued growth for businesses suppcrted by non-residents.
Recent labor statistics revealed that growth in tourism-
related service sector jobs in Montana is already significant.
In the lower Misscuri basin alone, 700 jcobs were generated by
non-resident travel in Montana during 1988 (Yuan et al. 1989}.
Thus the recreational and aesthetic attributes of rivers not
only enrich the gquality of 1ife of Montana residents, they
also generate a steady source of revenue as other staples of
Montana's economy such as agriculture, mining or the wood
products industry fluctuate (Powers 1587].

Tourists spent an estimated $19 million while traveling in the
lower Missouri River kasin during 1$88 (Yuan et al. 198%). As
73% of non-residents visited Montana during spring and summer
(Yuan et al. 1989), many likely utilized the water resources
for recreation, whether angling, pilcnicking, or viewing
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wildlife. Therefore, rivers and streams, in contributing to
the quality of the enviromnment which attracts wvisitors from
all across the nation, alsc foster local economic growth and

stability.

2. Eecnomiec Benefits to Other Uses or Parties
a. HMunicipalities/Businesses

Municipalities in the lower and Little Missouri River
basins would benefit from DFWP reservations because of
increased assurances about the future availability of
drinking water. Maintenance of instream flow levels
would help sustain water levels at city intake structures
and infiltration galleries. If incremental streamflow
depletiocns were to continue as in the past, relocation of
these supply structures and/or development of alternative
water supplies could be necessary. Either of these
alternatives would be costly for municipalities.

Even those municipalities depending on ground water
sources would benefit from DFWP reservaticns. Surface
waters can recharge ground water aquifers. Thus if
instream flows were protected, these municipalities would
benefit because of the increased potential of ground
water recharge by surface waters.

The effects of DFWP reservations upon the availability of

surface drinking water supplies are important
considerations to be weighed during reservation
deliberations. However, the economic benefits of the

reservation to streamside communities alsc extend beyond
the issue of municipal water supply sources.

Montana's diverse economic base along with its natural
resources make Montana an excellent business environment
(Moisey et al. 1990). In 1988, 200,000 people traveled
to Mecntana for purely business reasons. Of thocse
surveyed, 6% identified river fleoating as a recreational
activity enjoyed during their visit (Mocisey et al. 1930).
In addition, 136,000 traveled to Montana for a
combinaticn of business and pleasure. Cf those surveyed,
67% participated in fishing and fishing-related
recreaticn. Other recreational activities identified
were photography, hiking/walking and visiting historic
sites. This business travel has an economic significance
of at least $146,%00,060 (Moisey et al. 1590). These
authors said that marketing effcrts should concentrate con
convincing business travelers to stay longer and to
travel with friends and family. Therefore, Mcontana must
offer scmething to induce travelers to stay longer and
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bring their families. The quality of the envircnment and
the diversity of cutdoor experiences possible in Montana
has had much to do with the past successes of travel
promotion campaigns. Indeed, much cf the recreaticnal
activities enjoyed by these business travelers relate
back to the outdoor amenities. Certainly flowing waters
and the asscciated river corridors contribute much t¢ the
guality of outdoor amenities in Montana.

The commercial lodging bked tax collection provides
evidence of the increasing numbers of Montana visitors,
whether business or pleasure travelers. Ccllections show
increasing trends across the counties of the lower and

Little Missouri River basins. By patronizing local
lodging facilities, travelers contribute tc local
econcmies. Furthermore, travel and tourism in Montana

are synonymous with outdcor recreation (Thomas 1951).
Virtually =all information requests received by the
Montana Travel Promotion Office specify some type of
outdoor recreational activity such as fishing, hunting or
skiing. This provides further evidence that the guality
of the environment is a big part of the successful
tourism industry in the state.

In the case of the lower and Little Missouri River
basins, the expansion of the warmwater fishing industry
in Montana has already been discussed. The granting of
a DFWP instream flow reservation will maintain the
warmwater angling opportunities. Thus, more travelers
could be attracted to eastern Montana where the majority
of warmwater angling occurs.

. Industry

Hydropower is a major beneficiary of DFWP reservaticns.
Maintaining instream flows thrcugh water reservaticns
would protect financial benefits to existing electrical
generatlon at publicly-cwned facilities. Water in the
lower Missouri and Little Missouri rivers powers five
majcr hydropower generatlng facilities owned by the
federal government in North and Scuth Dakota. Table 20
presents the average generating capacity and the
cumulative electrical generation per acre-foot of water
as it passes from Fort Peck Dam to the five federal
facilities downstream.

There are varying concepts of how water in streams and
reservoirs are most appropriately wvalued. The value of
an acre-foot of water passing through the seven
hydropower facilities in the entire Misscuri River
drainage would depend on the sale price of electricity.
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Eecerding to the Western Area Power Administration
(WAPA), the price of electricity ranges from 9.86¢ mils
per kilowatt~hour (KwWH) for "firm" power to 16.5 mils per
KWH for Ysurplus® power (Shirk 18%91). Based on the
cumulative generaticn of electricity through the Missouri
River mainstem dams {Table 20), the value of an acre~foot
of water would range from $7.66 to $12.82.

Table 20. Kilowatt-hour (KWH) generation per acre-foot (AF) of
water {median water or most probable runoff) of federal
power generating facilities on the lower Missouri River.

Average Generation cumulative

Power Plant {KWH/AF) (KWH/AF)

Fort Peck 154 289

Garrison 148 437

Cahe 154 591

Big Bend 56 647

Fort Randall 95 742

Gavins Point 35 777

Source: Schirk (19%1).

Although there are nc hydroelectric facilities on the
Missouri River in Montana below Fort Peck Dam or on the
Little Misscuri River, economic benefits of DFWP
reservaticns accrue to downstream facilities 1n other
states. shirk (19921} estimated that a total of 7.4
billion XWH of electricity were generated by the federal
facilities included in Table 20. When the price of
electricity, as quoted by WAP2Z (Shirk 1991), is applied
to the electrical preducticn rates at those facilities,
the total value cof wholesale power produced ranges from
$72,657,430 to $121,586,932 per year (7.4 billion KWH per
year ¥ 9.86 mils/KWH to 16.5 mils/KWH) (Table 21). These
estimates are conservative.

Other power is produced by private fac111t1esg which
typically receive a much higher sale price for their
electricity (Frantz 19%1). For example, the Central
Montana Electric Power Cooperative currently purchases
firm power from federal hydro projects through WAPA for
9.28 mils/KWH, based on the weighted average of the
composite yield from actual sales (Frantz 1991;. The
Cooperative zlso purchases coal-fired steam power from
Montana Power Company (MPC) for about 41 mils/KWH. About
34% of the power purchased from MPC is hydro and about
45% ig steam. The remaining 21% is power purchased from
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gualifying facilities. The Cooperative then sells a
blend of hydrc and steam power to consumers in the
Misscuri kasin for 26 mils/KWH. If the supply of
hydropower were to be reduced because of instream flow
reductions, the replacement cost of the power from steam
plants at current rates would be at least 4 times the
cost of hydropower (41 mils/KWH divided by 5.28
mils/KWH). The overall price of electric power tc these
consumers is obvicusly held down by the availability of
much cheaper hydropower (Frantz 1991).

Table 21. Wholesale value of firm and surplus power produced by the
federal hydropower facilities on the lower Missouri River
(in millicns cof dellars).
Facility Firm Surplus
Fort Peck $.20 15.40
Garrison 17.68 29.59
Cahe 18.50 3C0.9¢6
Big Bend 7.42 12.42
Fort Randall 13.6¢6 22.86
Gavins Point €.19 10.4¢C
Source: Shirk (1%9%1).

Instream flows requested in this application and those
required for existing hydropower facilities in downstream
states are mutually supportive. The reservations would
preserve the electrical generating capacity of the
hydropower plants on the Missouri River, which currently
provide some of the most economical electrical power in
the western states.

DFWP reservations in the lower and Little Missouri basins
would also stabilize industrial waste treatment costs.
sufficient water volumes are necessary tc dilute and
assimilate wastewater discharges from existing
facilities. The Montana Department of Health and
Envircnmental Sciences (DHES) only grants discharge
permits to waste treatment facilities where sufficient
streamflows dilute the wastes. Each discharge permit
specifies that receiving waters would be protected as
long as streamflow does not fall below the 7-day, 1l0-~year
low flow limit for a given stream. (The 7~day, 1l0-year
low flow is the 1lowest flow that would occcur at a
probability of cnce every 10 years for a consecutive
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7-day period.}) If the flow of the receiving water falls
below this level, waste discharges would not necessarily
be curtailed even though the bislogical integrity of the
streams would no longer be preserved (Bahls 1988j).

Instream flow reservations would help prevent streams
which receive wastewater discharges from dropping below
the low flow limit established to prevent water guality
degradation and damage to aguatic ecosystems. If flows
nc longer provide adegquate dilution and assimilaticn of
wastewater discharges, damage tc aguatic ecosystems could
cnly be prevented by suspending the discharges. To
prevent permitted facilities from discharging wastes
during these periods could pose seriocus logistical and
economic conseguences. Either the treatment facilities
would need to more rigorously treat various chemical
compounds and organic materials in wastewater, or
effluent would have to be disposed of some other way.
Either alternative would be costly. Using instream flows
to prevent damage to aguatic ecosystems would ke more
cost effective than upgrading waste treatment facilities
or dispcsing of wastewater on land.

Municipalities would alsc benefit from stabilized waste
treatment costs attributed to instream flow protection.
Many municipalities in the lewer and Little Missouri
River basins possess wastewater discharge permits.

Lower Missocuri River Basin

of the 24 permits issued in the lower basin, 17 were
issued to municipalities while only 7 were issued to
industries. Table 22 summarizes all facilities permitted
by the Montana Pecllution Discharge Elimination System
{(MPDES) .

Little Missouri River Basin

There are only four MPDES permits in the basin. Two are
municipal and twe are industrial (Takle 23}.

16%



Table 22. Municipal and industrial permits in the
River basin issued through the MPFDES.

lower Missouri

Expiration
Permittes County Receiving Water Date
Municipal Permits
Chinook Rlaine Milk River 04-30-94
Harlem Blaine Milk River 03-31-94
Harlem WTP! Blaine Milk River 05~31-92
Havre Hill Milk River 05-31-53
U.S. BIA Hill Box Elder Creek 03-31-94
Circle McCone Redwater River 11-30-93
Dodson Phillips Dodson Creek 05~31-93
Malta Phillips Milk River 01-31-94
sacoc Phillips Beaver Creek 05-31-93
Brockton Roosevelt Missouri River 04-30-54
FPoplar Roosevelt Missouri River 06~30~594
Wolf Point Roosevelt Missouri River 06~30~93
Fort Peck Valley Milk River 03-31~92
Glasgow WTP! Valley Milk River 03-31-52
Glasgow vValley Milk River 05~-31-93
Hinsdale Valley Milk River 07-31-94
valley Cc. SIP Valley Milk River 05-31~93
Industrial Permits
Bear Paw Livestock Blaine Milk River 04-30-94
Charles Schwenke Blaine Milk River 06-30-94
Nash Bros. Feedlot Daniels Poplar River? 06-30~94
Robert Blankenship Dawson stock pond 05-31-93
Malta Ready Mix Phillips Milk River3 05-31-93
Valley Vu Feedlot Richliand Missouri River? 06-30~-54
Hinsdale Livestock Valley Milk River? 06-30-94

1

2 yia unnamed drainage
3 Via irrigation ditch
Source:

WTP refers to Waste Treatment Plant

Water Quality Bureau, Montana Department of Health and
Environmental Sciences, Helena, Montana, 13%1.
list of MPDES permits.

Computer



Table 23. Municipal and industrial permits in the Little Missouri
River basin issued through MPDES.

Expiration
Permittee County Receiving Water Date
Municipal Permits
Ekalaka Carter Russell Creek 44-30-94
Wikaux Wibaux Beaver Creek 11-30~-54
Industrial Permits
American Colloid Carter Thompscn, Willow, 04-30-94
Sheldon Creeks
Darrell Jchnson Fallon Little Beaver 01~31~91
Creek
Scurce: Water Quality Bureau, Montana Department of Health and

Environmental Sciences, Helena, Montana, 1991. Computer
list of MPDES permits.

¢. Agriculture

Current agricultural water right heclders in both the
lower and Little Missouri River basins would benefit frcm
DFWP reservations because of increased legal and physical
assurances about future delivery and supply of water for
crops and livestock. The long~term stability that would
be provided to these landowners has not been guantified
economically. Yet, it would substantially influence
property values and crop production rates. In addition,
legal costs resulting from disputes between junior and
senior water users may be avoided. In lieu of this, the
dizcussion of these economic benefits is incorporated
into the discussion about non-economic benefits of the
reservaticn (II.B.), beginning on page 168.
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Effects of the Reservation on the Environment, Public
¥ealth, Welfare, and Safety

i. B&An Overview of Indirect, ¥Non-Economic Benefits

The scenic and recreatiocnal values of rivers are largely a
function of their water guantity (instream flows), water
guality, and riparian areas. s has been previously
discussed, the DFWP reservatiocons would help preserve these
attributes, which are vital components of the lower and Little
Missouri basins' natural environment. However, protectiocn of
the natural environment through adeguate instream flows does
far more than Jjust preserve hydrelogic conditicons and
biological abundance. It also benefits the human environment
as well as the public's health, welfare, and safety.

The combination of exercise and relaxation that is part of
fishing, flocating, and other water-based recreation benefits
physical health, while previding welcome relief from the
mental stresses of everyday life. The sociological benefits
of river recreaticn are also important. River cutings provide
opportunltles for families and friends teo socialize or meet
new people in a relaxed and aesthetlcally pleasing setting.
Sharing these pleasant experiences benafits and expands
interpersonal relationships.

Many people float rivers only tc fish, but others enjoy the
cultural and historical aspects a55001ated with flowing
streams throughout the lower and Little Missouri basins.
Retracing the journeys of early explcrers like Lewis and Clark
and others would certainly require adegquate instream flows for
present-day river navigators. Yet, just as impcrtantly, these
streamflows also help preserve the natural setting or viewing
backdrop of river bottoms, which has cther important cultural
and historic implications.

In stories and songs—--from Native American 1lore to the
writings of today's authors and poets--rivers are never
described merely as phy51ca1 conduits where water runs
downhill. Rather, it is the beauty or strength of rivers
and/or the influence of rivers upon individuals and societies
that resonate through human memory.

The rivers and streams of the lower and Little Missocuri
kasins, therefore, not only provide ongeing recreaticnal and
heazlth benefits, they are alsoc vital and important llnkages
with our past. These flowing waters and the riparian
vegetation that they neourish are as much a part of the
historical, sccial and cultural environment cf the basins as
are any human—fabrlcated structures or devices, The DFWF
instream flow reservations would, therefore, help protect
irreplaceakle components of the human envircnment.
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In the sections which follow, other indirect non-economic
henefite of the reservations to other water uses or parties
are descriked. It is important to ncote that there are no non-
sconomic costs of the reservation to the environment, public
health, welfare, or safety.

5. HNon-Economic Benefits to Other Users or Parties
a. Municipalities

The instream flows regquested in the DFWP reservation
application would continue to enhance the human
environment for residents of municipalities in the lower
and Little Missouri River basins. Adequate streamflows
would help enhance the visual attributes of river bottom
lands by keeping riparian plant communities healthy and
viakle and by prov1d1ng habitat for wildlife and birds
that residents enjoy observing.

The attractiveness of a stream is alsc closely tied to
its water level. Discharge levels below those regquested
in this application would exacerbate the problems of
dewatered channel reaches as well as decreases in total
living space available for fish and other agquatic life.
The reservations would help preserve both the volume and
surface area of streams, thereby perpetuating sport
fishing and, where presently ceonducted, river floating
opportunltles. These amenities are 1rrep1aceable social,

aesthetic and recreational benefits of the reservations
to citizens of municipalities that border flowing
streams. The opportunity to fish, float or swim, to
observe wildlife, birds, or to 51mply enjoy the serenity
of waters beneath the shade of cottonwocds 1n a c1ty
park, contribute immeasurably to the guality of life in
these communities.

A major public health benefit of the DFWP reservations
lies in protectlng municipal water suppllesa Many
municipalities in the lower Missouri River basin utilize
surface water or shallow, streamside aquifers as their
drinking water sources. The reservaticns would help
maintain stream discharge levels necessary to dilute the
toxic effects of hazardous materials and microbial
organisms entering these streams. Some herbicides and
pesticides used by farmers, ranchers, weed districts and
heomeowners per51st in the envircnment for a 1ong time.
Leaks, spills or improper application as well as improper
storage and disposal of these chemicals ceontaminate
surface and grcund waters. Unless adeguate diiution is
available, concentraticns of these substances in public
water supplies may reach levels harmful to human health.
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The benefit of maintaining streamflows to dilute toxic
substances is illustrated by the occurrence of arsenic
throughout the length of the Missouri River in Montana.
High concentraticns of this metal originate from
geothermal scurces in Yellowstone National Fark and enter
the Misscuri River wvia the Madison River (Knapton and
Horpestad 1987). Previocus studies have shown that
arsenic concentrations in the Madison and Missouri rivers
were inversely related to the guantity of water
contributed by their tributaries (Knapton and Brosten
1989) .

Although arsenic concentrations are diluted with
increased distance deownstream from the source,
concentrations in water discharged from Fort Peck still
exceed state standards for ambient water. The avearage
concentratiocn for the last 1.5 years has been 4.0
micrograms per liter {ug/l}, whereas state standards are
0.2 ug/l (Horpestad 1991). The Milk River and other
tributaries provide some dilution. However, 1in 1983,
1984 and 1985, arsenic concentrations in the Missouri
River near Culbertscn still exceeded standards by an
average of 1.98 ug/l (Horpestad 1991}.

Glasgow and Culbertson obtain their municipal water from
the lower Missouri River. Human health concerns exist
because the allowable limit of arsenic in ambient water
is 0.2 ug/1l. At these elevated levels cof exposure, there
are ccnccomitant increases in potential carcinegenic
effects. DFWP reservations will help protect the quality
of public water supplies for these communities.

Most of the municipalities in the lower Misscuri River
basin and all of the municipalities in the Little
Missouri basin procure their water from ground water
sources. As such, arsenic concentrations in surface
waters are of nc consequence. Though not directly
affected by surface water guality, those communities
would also benefit from a DFWP reservation. Many of
their wells are in shallow, streamside alluvium where
groundwater 1is recharged by surface waters. A
reservation will help protect the integrity of these
public water supplies.

b. Industry
Five federal hydrcelectric dams in cother states impound

Missourl River waters below Fort Peck Dam: Garrison,
Cahe, Big Bend, Fort Randall and Gavins Point.
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Maintaining instream flows in the lower and Little
Missouri rivers will benefit public welfare by assuring
reliable water delivery for power generation at those
downstream facilities.

Maintenance of instream flows in the lower and Little
Missouri rivers would also help ensure full navigation
seasons on the mainstem Missouri. As is the case with
hydropower, benefits to the public welfare are derived
from the assurance of water delivery for navigation in
downstream states.

c¢. Agriculture

Regardless of the amount of water apporticned for
instream flow reservations, existing water rights in the
lower and Little Missouri River basins would at all times
be honored. In fact, if DFWP's reservaticons are granted,
existing water users in both basins would be further
assured of future surface and groundwater availability.
Reserved instream flows would help maintain water levels
at existing headgates and would provide a legal buffer to
any future water development plans by new water users.
During low flow years, maintenance of existing
streamflows could also help ease conflicts between junior
and senior water users in the basin.

Instream flows recharge shallow, alluvial groundwater
tables that adjoin rivers and streams. Maintenance of
these wital groundwater systems provides additicnal
benafits to agriculture.

The riparian vegetation supported by shallow groundwater
{e.g. willows, cottonwoocds, birch, aspen) all have
extensive root systems that stabilize stream banks and
channels. The scil stability provided by healthy, well-
managed riparian areas not only prevents ercsion, but
healthy riparian areas alsc diminish potential flood
damage to crops and farm buildings.

Finally, streamside aguifers are often utilized as water
supplies for irrigation or domestic livestock. The
reservations would help sustain existing water table
levels, thereby protecting the availability and/or
cuantity of these shallow groundwater supplies.
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¢. Beonomic Opportunity Cests of the Reservations

i. Introduection

Agrlculture is by far the largest offstream consumptive water
user in Montana, accounting for approximately 97.6% (15.41
millicn acre-~feet) of the total water diverted (Montana
Department of Natural Resources and Conservation [DNRC] 1986)
Twenty~two percent is consumed. In the Missouri basin in
Mcntana, agriculture accounts for an even larger share cf the
water diverted by consumptive users--approximately 99%% (7.99
million acre~feet). ©f this diverted water, about 22% (1.76
million acre~feet) is actually consumed (DNRC 198¢€j.

These percentages are comparable tc the lower and Little
Misscuri River basins (DNRC 1986). In the lower basin, 99.7%
of the water withdrawn from surface waters is for agricultural
purposes (irrigation and livestock). Twenty-two percent is
consumed. In the Little Missouri River basin, 99.9% of the
water withdrawn from surface sources is devoted to agriculture
and 51.0% is consumed. Surface water withdrawal for municipal
and industrial uses is insignificant.

Croundwaters are typically sought for municipal and industrial
uses. In the lower Missocuri ERiver basin, 52% of the water
withdrawn for these two purposes is derived from below ground.
In the Little Missocuri River, the total is even higher at
98.8% (DNRC 1%85}).

The above calculations were made using estimates of water use
during 1980 (for the counties of the lower and Little Missocuri
River basins) which were summarized in DNRC (198€). However,
1990 Federal Census Bureau figures indicate that county
populaticns in the lower Missouri River basin declined an
average of 12.1% over the last decade. Rocsevelt County was
the only county in the lower basin to show a population
increase (5.1%}. Ncnetheless, growth in Roosevelt County
cccurred in rural areas; none of the larger communities posted
population gains. County populations in the Little Missouri
River basin declined an average of 17.8% {Montana Department
of Commerce 19591;. In light of the population declines,
estimated water use in 1990 probakly would not exceed
estimated surface and groundwater uses during 13980.

Given the populatlon declines in the counties of the lower and
Little Missocuri River basins, water demands for agricultural,
municipal and industrial uses have likely decreased overall.
Nonetheless, the following section discusses potential
economic opportunities which could be lost if DFWP is granted
the reservations regquested in this application.
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2. Bcomnomic Costs to Cther Uses or Parties
2. Municipalities

Future water demands for municipalities are difficult to
predict because of problems asscciated with growth
projections. Alsc, uncertainties about the cost-
effectiveness of future surface water supplies stem from
water treatment requirements.

Giardiasis, an intestinal discrder, 1is spread by
mammalian feces. During the past decade, its incidence
has increased dramatically in surface waters cf the
Northern Rockies. Because of gilardiasis and cther water
guality considerations, the 1986 Amendments tc the
Federal Safe Drinking Water Act require that all surface
drinking water supplies be subjected toc additicnal
filtration by the early 1%%0s. Treatment costs for
surface drinking water sources will inevitably increase.
Therefore, the economic attractiveness of these socurces
for future drinking water supplies will decrease.

Presently, 13 municipalities in the lower and Little
Missouri River basins are planning toc supply more water
for commercial, residential and industrial needs (Dolan
1691} .

Lowar Misscuri River Basin

Eleven communities have submitted water reservation
applications for additicnal water to meet future
municipal needs. Table 24 summarizes these applications
and the water source petitiocned. Culbertson applied for
a diversion of 200 acre-feet per year from the lower
Missouri River to meet demand for municipal growth and
rural distribution. Because this amount will increase
water quantities requiring treatment, the community will
have tc increase the capacity of its treatment facility.
This will require some financial investment. Hill County
Water and Sewer District is seeking a small amount of
water from the Milk River despite the basin closure.

Those communities seeking ground water sources to mest
increased demands will not be affected by a DFWP
reservation. All communities, except Circle, plan to
meet increased water needs by drilling shallow, alluvial
wells. In fact, water availability for these communities
will only be enhanced by a surface water reservation
which will help maintain the recharge of shallow
aguifers. Because of surface water guality concerns, the
town of Circle intends to drill a deep well rather than
utilize the shallow Redwater River aguifer.
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Table 24. Municipal water reservaticn reguests in the lower
Missouri River basin and the petitioned scurce (Dclan
1991} .
Community Source
Cchinocok shallow well, Milk River alluvium;
diversion, Milk River?
Circle deep well, aguifer
Culbertson diversion, Missocuril River
Harlem shallow well, Milk River alluvium;
divergion, Milk River?
Havre? shallow well, Milk River alluvium
Hill Co. Water District diversion, Milk River
Malta shallow well, Milk River alluvium
Plentywood shallow well, Big Muddy Creek alluvium
Poplar shallow well, Poplar and Missouri
river alluvium
Scobey shallow well, Poplar River
Wolf Point shallow well, Misscuri River alluvium
1  applicaticns request surface diversion of mainstem Milk River
water during high flows. Water would be diverted to an
offstream storage site.
2 Havre currently leases water stored in Fresno Reservoir from

the U.S. Bureau of Reclamation. Its application seeks formal

recso

gnition of this water use through the reservation process.

Little Misscuri River

Only two communities in the Little Misscuri River basin
require additional water to meet future municipal
demands. Wibaux and Ekalaka both seek to develop deep
wells in the Fox Hill aquifer. Wibkaux also plans to
drill a shallow well in the Beaver Creek alluvium to
irrigate city parks. Granting of DFWP instream flow
reservations would not conflict with the needs of either
community.
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b. Indusiry

Tower Missgurl River Basin

Within the 10-state Misscuri River basin, the largest
industrial use of water 1is thermoelectric power
generaticon. In 1978, ©.443 million acre-feet of water
was diverted for the cooling water needs of coal-fired
plants (O'Keefe et al. 1986). There are no existing
thermoelectric plants in the basins included in this
application.

However, other energy developments have been proposad.
The Major Facility Siting Act of 1373 (Section 75-20-101
et seg. MCA) established a review protocol for proposals
to construct and operate certain kinds cf facilities for
generating, converting or transmitting energy in Montana.
The intent of the review process is toc consider potential
impacts on the environment, population distributicn and
public welfare. Before construction, the Board of
Natural Rescurces must certify the public need for, and
the envircnmental compatibility o¢f, new facilities
(McLane 1983). The legislation requires develcopers to
submit, 10 years in advance, their long range plans
outlining conceptual blueprints for development. In some
cases, only two years prior notification are required.
Pursuant to the Act, a number of plans for development
were filed for areas included in the lower Misscuri River
basin:

1. Basin Electric Power Cooperative, in considering
twe coal-fired power plants, identified Circle,
Montana as a preferred site. However, because of

uncertain economics and revised energy-need
assessments, no action cn the project has occurred
since 1%83. Basin Electric has not yet filed feor a
water right permit.

2. Wesco Rescurces Inc. has been conducting
feasibility studies of its proposed synthetic
natural gas facility in McCone County. However, no
action has been taken since at least 1983.

3. In 1974, Dreyer Bres., Inc. proposed a coal strip
mine and a possible synthetic fuels plant (known as
Circle West) in McCone County. Protracted

decisions on water availability and the type of
fuels to be produced have delayed the project

indefinitely {McLane 1983). Furthermore, cecal
deposits in that area are of low guality (CGolnar
1991} .
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4, Farmers Potash Company submitted long range plans
to DNRC for the cecal-burning facility of a proposed
potassium chloride fertilizer project in Daniels
County. Although applications for water from the
Poplar River and Beaver Creek were filed in 1576,
as of 1983, the eccnomic feasibility of the project
had not been determined.

2lthough these projects have all been brought to the
attention of DNRC, none has been acted on in recent years
(McLane 1991). Thus, no conflict for water use is
anticipated. No other proposals have been submitted more
recently than those cutlined above. It would be at least
five to six years before a proper review could be
conducted and any serious attempt at development
undertaken (Hart 19%1;}.

Although cil and gas development is not subject to the
Major Facility Siting Act, it is alsc tracked by DNRC.
Of all the oil and natural gas wells drilled in Montana
during 1989, 48.0% were drilled in counties of the lower
Missouri River basin (DNRC 19%0a). Drilling operations
require water (Halvorson 1991). However, little use of
surface waters from major rivers or perennial tributaries
occurs. All water used during drilling is derived from
farm or ranch ponds and wells. In some cases, river
water may be purchased from existing water right holders.
Total water use during 1989 was 47.7 acre-feet for
drilling operations in the counties of interest
(Halvorseon 1951). Halvorson {1951} estimated that 0-5%
may have come from surface scurces. Therefore, a maximum
of 2.4 acre-feet would have been taken from surface
waters. If economies change and il and gas activity
increases to levels comparable to 1981, surface water use
may reach 11 acre-~feet per year. However, current uses
may be significantly lower, perhaps even zerc (Halvorson

1991) .

Mining and the processing of mined products are important
industries in the upper and middle Missouri River basins.
However, in the lower basin, there is only one active
hard rock mine operation. The Zortman-Landusky mine in
Phillips Ccunty preduces an average of 50,000 tons of ore
per day {(Webster 199%51}. Cyanide leach processing
requires 500 gallons of water per minute at the Zortman
site and 200 gallons per minute at the Landusky site.
Both sites utilize ground water. Pegasus Gold Inc.
recently identified the Beaver Creek drainage in the
Little Rockies as a potential site for expansion of their
operation, This future expansion 1s of interest because
DFWFP seeks a water reservation for Beaver Creek in this
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applicaticn. Current operation plans indicate that all
ore extracted from this drainage would be processed at
existing facilities, rather than at a newly constructed
facility in the Beaver Creek drainage. As such, Pegasus
has applied for a 95 gallons per minute water use permit
at the Zortman site. The application is still pending.

Cravel and sand extraction are the most prominent forms
of mining in the lower basin. The Department of State
Lands currently permits 373 coperations in the counties of
the lower basin. Actual extraction procedures do not
require water (Burke 1891). Extracted material is
usually taken to a separate site for processing.
Secondary proce581ng may include rinsing to remove fine
sediments. Companies typically secure a water source in
such a way that a DFWP reservation would not interfere
with their use. However, water may be required for dust
abatement during certain projects such as highway and
road construction. Contractors usually procure the
needed water by making arrangements with existing water
right holders. Sources include stock ponds, municipal
fire hydrants and irrigation ditches. These construction
projects are temporary uses and the water guantities used
are small {(Burke 15¢1).

DFWP reservations in the lower Missouri River basin would
not impact existing or future energy develcpments and
mining operaticns if groundwater scurces would adequately
meet the needs. However, future energy development and
mining could be affected if surface waters are reqguired.
Given the low guality of coal in the basin, the small
amcunt of water regquired for drilling of o0il and natural
gas, the limited hard rock mining potential in the basin,
and the extremely small amount of water used during
gravel/sand extraction operatlons, a DFWP reservation
would not 51gn1flcantly impair future energy and mining
activities in the lower basin. Furthermore, the purchase
of existing water rights and a change in beneficial use
is a possible way of satisfying future industrial water
needs. Also, future surface water needed for new mines
and other operations would be less restricted if water
storage facilities were utilized.

T,ittle Misscuri River Basin

Rithough there are nc thermoelectric facilities in the
Little Missouri basin, cne facility has fallen under the
Major Facility Siting Act requ1rements, Tenneco Coal
Gasification Company, in proposing a coal gasificaticn
plant, identified the preferred site as apprcximately 5
miles southeast of the town of Wibaux. The synthetic
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fuel plant woculd reguire about 10,000 acre-feet of water
per year. Interbasin transfer of water from the
Yellowstone to the Little Missouri has been a long-
standing guestion. In addition, the company applied for
a water use permit for 6,800 acre-feet per year on Beaver
Creek, a stream included 1in +this application. In
deciding whether to proceed with constructicn, Tennece
was evaluating its Great Plains Gasification Plant in
North Dakota, the first plant of its kind in the nation.
Delays in resolving the guestion of interbkasin transfer
of water and in securing funding for the project have
delayed the start-up date since 1983 (McLane 1983).
Furthermore, there has been no recent change in status
(McLane 1991). No other proposals have been brought to
the attention of DNRC and no water use conflicts with the
DFWP reservations are expected.

0il and gas activity in the Little Missouri basin is
limited. oOnly 2.1% of oil and natural gas wells drilled
in 1989 were drilled 1in Carter, Fallon and Wibaux
Counties (DNRC 18S%0a}. As the previous discussicn
indicated, drilling requires water. The total amount of
water used in 1589 was 3.22 acre-feet. Again, assuming
that 0~5% may come from surface waters, the maximum
amount used may have been C€.16 acre-~feet (Halvcrson
1691j. If oil and gas activity increases to 1981 levels,
the maximum could be 1.74 acre-feet. Total amount of
surface water use was probably significantly less and may
approach zero (Halvorson 1991j.

Mining and the processing of mined products are also
limited in the Little Misscuri basin. No hard rock
mining permits have been issued in this area. However,
there are 117 permitted gravel and sand mining operations
(Burke 1991). The above discussicn concerning water uses
during gravel mining also applies in this basin. Water
use during extraction is negligible, but highway projects
may require small amounts of water for dust abatement.

DFWP reservations in the Little Missouri basin would not
impact existing or future energy developments if ground
water sources would adeguately meet the needs. Future
development may be affected if surface waters are
necessary. However, given the limited potential for hard
rock mining develcpment, that little water is reguired
for o0il and gas operations, and that gravel/sand
extraction doesn't require water, a DFWP reservation
would not impair those future activities in this basin.
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¢. Agriculture

Lower Missoguri ERiver Basin

In the lower basin, revenues from agriculture contribute
tc leoccal economies. Livestock revenues have exceaded
crop preoduction revenues since at least 1983. In
addition, livestock receipts account for 25% of the state
total whereas crop receipts only acccount for 12%.
Relative to revenues earned in the upper and middle

Missouri  basins (discussed 1in a previous DFWP
application), these wvalues in the lower Misscuri River
are small. Table 25 summarizes agriculture receipts in

the lower basin.

Irrigated 1land 1in the lower Missourli River basin
comprises about 12.3% of all irrigated land in the state
(Table 26). Non-irrigated land in the basin makes up
34.8% of all dryland agriculture within the state (Table
26} . The amount of land irrigated in the lower basin is
approximately half of the amount irrigated in the upper
{24%) and middle bkasins (25%). Althcocugh the amount of
dryland farming in the lower basin exceeds the 2.4% in
the upper basin, the middle basin has the greatest amount
of dryland agriculture in the entire Missouri River basin
(40%) (DFWF 1989).

Instream water reservations would not affect existing
agricultural wuses 1in the Dbasin, nor would they
necessarily preclude develcopment of additional irrigation
through the use o¢f groundwater or water stored in
of fstream reservoirs. A DFWP reservation could limit
future expansion of irrigaticon, but cnly if new surface
water sources are needed. When this application was
prepared, only three conservation districts in the lower
Missocuri River basin had submitted reservation
applications for agricultural development (Dclan 1991).
The Sheridan County district is regquesting groundwater
sources from an ancient Misscuri River channel.
Roosevelt and McCeone County districts are both regquesting
a surface diversion from +the Misscuri River for
development of river bottoms for agricultural preductien.
The Roosevelt County district is petitioning for 73,115
acre-feet (per year) of water to irrigate 24,879 acres.
The McCone district submitted a request for 35,000 acre-
feet of water from the Missocuri River to irrigate an
additicnal 13,294 acres.

This acreage represents an 18% increase in the irrigated
land base within the lower basin. Despite this large
increase, it would only boost the amcount of irrigated
land in the lower basin from 12.3% to 14.6% of the state
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total. That represents a 2.3% increase over the percent
of the state total reported in Table 26. The Richland
and Valley ceounty districts both plan to submit
applications similar to the Roosevelt and McCene
districts. 2s yet, final acreage and water estimates
have not been determined (Dclan 15%1). Blaine, Daniels
and Dawscn county districts alsc intend to submit
applications for surface water diversions from a number
of other streams included in this application. These
diversions would be for small projects (Dolan 13831).
Final plans and estimates of acreage and water amounts
were also not available at the time this application was
prepared.

Little Misscurl River Basin

In the Little Misscuri River basin, average livestock
receipts far exceed crop preduction recelipts (Table 27}.
Furthermcore, relative to activity in the rest of the
state, livestock and crop receipts contribute only mcdest
amounts to the statefs total agricultural revenue.

Most agricultural land in the Little Missouri River basin
is non-irrigated ({Table 28). Irrigated land in this
basin contributes only ©.8% to the state total of
irrigated land base while non-irrigated land contributes
only 3.8%.

As discussed above, DFWP water reservations would not
affect existing agricultural uses, nor would they
necessarily preclude developrent of additional 1rr1gat10n
through the use of ground water or water stored in
offstream reserveirs. A reservation could limit further
agricultural development if surface water sources are
necessary. 1In the Little Missouri River basin, there has
been some interest in water develeopment for agricultural
uses. Wibaux, Carter and Fallon conservaticn districts
have considered future irrigation preojects requiring
surface diversions from streams included in this
application. However, no plans or water regquirements had
been finalized and submitted to DNRC when this
application was prepared.
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Table 25. Livestock and crop cash receipts and six year average
River basin!

(AVG) receipts in the lower Missouri
{thousands of dollars).
Livestock State % State Crop State % State
Year Receipts Total Total Receipts Total Total
13E&83 $1,489 778,168 11.8 217,239 830,158 26,2
i984 96,670 822,0568 11.8 156,360 €51,675 24.0
1985 103,026 202,860 11.4 108,522 427,853 25.4
1886 83,615 757,080 11.0C 126,244 471,769 26,8
1987 $9,266 868,588 11.4 162,305 608,063 26.7
1988 109,221 255,415 11.5 135,215 569,853 20.2
AVG: 27,331 847,358 11.5 147,648 593,229 24 .9
1 Includes BRlaine, Daniels, Dawscn, Hill, McCone, Phillips,

Richland, Roosevelt and Valley counties.

Source: Montana Crop and Livestock Reporting Service.

Table 26. Acres of irrigated and non—-irrigated land and seven vear
average (AVG) in the lower Missouri River basin?.

State % State State % State
Year Irrigated Total Total Heon—irrigated Total Total
1983 18C¢,880 1,538,9C0 11.8 2,464,500 7,151,400 34.5
1984 205,440 1,805,600 11.3 2,406,200 7,377,400 32.6
1985 198,720 1,635,200 12.1 2,153,300 5,977,500  36.C
1986 195,820 1,601,000 12.2 2,725,000 7,814,200 34.9
1987 207,310 1,518,500 12.8 2,662,400 7,623,000 34.9
1988 194,050 1,648,100 11.8 1,932,300 5,469,500  35.3
1989 291,650 2,073,300 14.1 2,725,000 7,687,508 35.4
AVG: 210,554 1,702,942  12.3 2,438,385 7,014,357  34.8
1 Includes Blaine, Daniels, Dawson, Hill, McCone, Phillips,

Richland, Roosevelt and Valley counties.

Source: Montana Crop and Livestock Reporting Service,
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Table 27. Livestock and crop cash receipts and six year average
(AVG) receipts in the Little Missocuri River basin?!

{(thousands of dellars).

Livestock State % State Crop State % State
Yaar Receipts Toctal Total Receipts Total Total
1883 25,604 778,168 3.3 13,529 830,158 1.6
1284 27,468 822,058 3.3 14,634 £51,875 2.2
1885 32,211 902,860 3.6 13,538 427,853 2.5
1586 28,780 757,090 3.8 6,523 471,769 1.4
1987 32,555 868,588 3.7 10,519 608,063 1.7
1988 34,983 955,415 3.6 3,776 569,853 0.7
AVG: 30,267 847,357 3.6 5,928 593,229 1.7

1 Includes: Carter, Fallon and Wibaux counties.

"Scurce: Montana Crop and Livestock Reporting Service.

Table 28. Acres of irrigated and non-irrigated land and seven year
average (AVG) in the Little Misscuri River basinl.

State % State State % State
Year Irrigated Total Total HNon-irrigated Total Total
1983  12,40¢ 1,538,90C 0.8 264,500 7,151,400 3.7
1984 12,100 1,805,600 0.7 309,600 7,377,400 4.2
1985 12,600 1,635,200 0.8 244,800 5,977,500 4.1
1986 16,000 1,601,000 1.0 340,500 7,814,200 4.4
1987 17,85¢ 1,618,500 1.1 307,300 7,623,000 4.0
1588 11,500 1,648,100 0.7 127,100 5,469,500 2.3
1989 17,500 2,073,300 0.8 296,6G0 7,687,500 3.9
AVG: 14,27% 1,702,942 09,8 270,057 7,014,357 3.8

1 Tncludes Carter, Fallon and Wibaux counties.

Source: Montana Crop and Livestock Reporting Service,
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IXI.

Effects of Hot Granting the Ressrvations
A. Loss of Irretrievable Resources and Economic Cpportunity

Not granting the DFWP reservations would cause
irreplaceable losses to the widespread benefits associated
with the prntectlon of adegquate instream flows in the lower
and Little Misscuri River basins. Iincremental streamfiow
depletions would continue to reduce critical components of the
natural environment, including fish, wildlife, riparian areas
and water quality. This, 1in turn, would reduce the
recreaticnal activities supported by these rescurces,
including fishing, floating, hunting and sight-seeing. The
human environment would be similarly impacted through loss of
scenic values and diminution of the basins? cultural,
histeorical and social envirenments.

Not granting the DFWP reservations wculd preclude a
unigque cpportunity to support and protect, collectively, the
public interest, the envircnment and business 1interests.
Denial of the reservations would be partlcularly incongrucus
at a time when the newly estabklished "bed-tax® is beglnnlng to
fund multi-million dollar, nationwide advertising campaigns
for recreation and service sector businesses. Future
increases in the warmwater angling industry will directly
benefit communities in the lower and Little Missouri River
basins. If instream flows are not protected now and the water
is used for other purposes, then the future potential of this
industry will nct be realized. This would constitute a
81gn1f1cant lost opportunlty because the warmwater fishing
industry in Montana is just beginning to develop.

Without instream flow protecticn, other significant
benefits to municipalities, agriculture and industry would
also be diminished. New consumptive uses of water would
continue to reduce downstream water availability. The
recharge of streamside aguifers, the agsimilative capacity of
streams and the viability of riparian ecosystems and sub-
irrigated croplands would be diminished. Industrial and
municipal waste treatment costs could increase. The potential
for contamination of public drinking water supplies by
hazardcus chemicals would become more likely. Water disputes
between consumptive users could worsen as water availability
at headgates declines. The effects of not grantlng the
reservaticn would, therefore, be cumulative, and in many cases
irretrievable, to a broad spectrum of resources and water
users in the leower and Little Misscuri bhasins.
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alternative Actionms that Could be Taken 1if the
Bes=zarvations are not Granted

i. No Action

A no-acticon alternative regarding water reservations
in the lower and Little Missouri River basins would
result in the same <¢osts *to recreaticon, fish and
wildlife, economics, assthetic gqualities and other pubklic
amenities that were just descriked in the "Effects cof not
Granting the Reservaticn® section. Other alternative
actions that could reasonably be taken to protect these
amenities and economic assets are described below. With
the possible exception of Alternative 2, (intensification
of water conservation and management practices) these
alternatives either are more costly, would be less
immediate, lack legislative mandates or would be more
limited in applicability than would granting the DFWP
reservations as reguested in this application.

2. Intensification of Water Conservation and
Management Practices

Examples of water conservation practices include
better maintenance and 1lining of ditches, converting
irrigation projects from flood to sprinkler systems,
limiting the use of sprinklers during windy periods, and
diverting only the amount of water actually needed for
adequate crop production. The latter involves
installation and/or better management of water diversion
and delivery systems, including efficient cperation and
use of headgates and flumes to accurately measure water
delivered to users; better information and education
about water needs for specific crops throughout the
basin's widely varying soils, climatic and topographic
conditions; better irrigation scheduling; and increased
utilization of water commissioners. If the state was to
offer to pay for the infrastructure necessary to improve
efficiency in agricultural water use which, in turn,
would reduce offstream diversion rates, then instream
flows would theoretically increase.

Proper water conservation and management practices
not only enhance water efficiency, they also reduce soil
erosion by preventing overland (sheet) runoff from
croplands and minimizing volumes of silt-laden irrigation
direct return flows. As such, application of the above
measures should be encouraged regardless of any other
legal directicns slected during the reservation process.
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Although worthwhile and necessary, good water
conservation and management practices dc not represent a
viable alternative to reserving instream flows. 1In many
instances, any water salvaged, and thus left instream,
may simply be diverted by other coffstream users. Under
recent law (SR 265, 1991 session), a water right holder
is now able to retain the right to the salvaged water for
beneficial use or to sell or lease the salvaged water.
Salvaged water leased for instream flows would benefit
fisheries, but has certain limitations as described

below.

3. Buying or Transferring Water Rights

It is uncertain whether DFWP or any other state
agency may acquire instream water rights, other than
through leasing or a water reservation, for the purpose
of maintaining a minimum flow, level or guality of water.
It is possible that DFWP could acguire a water right
through the transfer of existing rights to instream uses.
The existing rights would be cbtained through purchase or
donation and transferred to instream uses through the
administrative change process. However, a recent Montana
Supreme Court opinion denied a claim by DFWP for a pre-
1973 existing right for instream or inlake purpocses. The
Court held that a pre-~1973 instream or inlake right did
not exist because there was no diversion, notice or
intent. Whether or nct a diversion is a reguirement for
fish, wildlife and recreational purposes after the
enactment of the 1973 Water Use Act is an open question
which would undcubtedly require litigation to resolve.

4. Leasing Water Rights

The legislature can, and has, acted on transfers to
instream purposes in passing House Bill 707 {Chapter 658,
Laws of 1989). This act created a water leasing study,
potentially leading to pilot leases. Leasing of existing
rights for instream use may evolve as a useful tool.
Section 85-2-436(2), MCA states that, for purposes of the
water leasing study, water leasing is the exclusive means
by which DFWF may seek to change an appropriation right
to an instream flow purpose. However, it is important to
recognize both the potential kbenefits and limitations of
this concept.

The fellowing examples illustrate potential applicaticns
of DFWP's ability to lease water rights.
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A stream where present water users would be willing to
lease their consumptive rights as part of a water
conservation program is the first example. Specifically,
water users would receive annual lease payments and farm
their 1lands as usual. In accordance with lease
agreements, water salvaged through conservation measures
would be left instream. The annual lease payments would
provide compensation tc landowners for becoming more
efficient while they continue to irrigate the same amocunt
of land.

A second example is where water users would lease a
diverted water right for instream purposes in low flow
years and, therefore, would farm their lands as usual
except in low flow years. Then, in those low water
years, the normally diverted water would be left
instream. The lease payments would provide compensation
tc landowners for any irrigated crop losses suffered
during low flow years. During the term of the lease,
crop losses could also be reduced if the landowners
planted non-irrigated crops following years when snowpack
is low enough to curtail normal irrigaticn practices.

2 third example used where a stream is chronically
dewatered is to lease a water right every year during the
irrigation seascon to maintain fishery flows which would
otherwise not occur. Lease payments would reflect the
loss in crop revenues from the irrigated land.

The leasing of water is not a viable, basin-wide

approach for enhancing instream flows. The
administration and logistics of this program are
exceedingly complex and the costs could be high. This

alternative probably is best applied in small drainages
that are severely dewatered and where present cffstream
users are willing to lease their rights. DFWF's
experience with implementing HB707 since its passage in
1989 has illustrated the limitations of leasing for
enhancing instream flows. In contrast, the reservation
process provides an opportunity to protect instream
values when future consumptive uses are considered. The
reservation system cannct deal with present water
shortages but can protect against exacerbating these
shortages.

187



5. Constructing Offstream Water Storage Facilities

The construction of dams that would store runoff
waters and release them during the summer is an often
overrated alternative for enhancing instream flows.
Construction, operatlen and maintenance costs are usually
prohibitive and there is considerable uncertainty about
agreed-upcn releases ever reaching critical downstream
reaches. The water release arrangement for Painted Rocks
Reserveoir is an example.

Located on the West Fork of the Bitterroot River,
this state-cwned facility was originally constructed for
irrigation use. Since part of this use has never
materialized, DFWP has routinely purchased water to be
delivered to Bell Crossing on the Bitterroot River near
Stevensville, relieving a chronically dewatered
downstream reach of the river. However, until a water
commissioner was appointed by the court in the mid~- -1980s,
most of this purchased water was diverted for offstream
use before reaching Bell Crossing.

In addition tc cost, the hydrogeclogy of the
drainage considered for a reservoir site must be
considered before the project can be built. Constructed
storage facilities must be akle to provide the instream
benefits attributed to the project. Therefore, the
avallablllty of suitable storage sites is a major factor
in any analysis of the instream flow benefits of storage.
The case ¢f the proposed 1rr1gat10n/recreat10n reservoir
on the Little Boulder River illustrates this point.
buring the envirommental analysis of this proposal, it
was found that the thick unconsolidated gravels of the
Boulder Valley cause the river to be a "losing stream®
{i.e. in most reaches it loses more surface water than it
normally receives as recharge during summer low-flow
conditions). Much o©f the water released from this
proposed reservoir would have, therefore, recharged the
valley’s greoundwater instead of augmenting instream flows
(Reichmuth 1%84). Similar hydrogeologlc conditions may
occur in the lower and Little Missouri River basins.

Reserveoirs cften have envircnmentazl repercussions,
including:

1. Detrimental effects to downstream fisheries
resulting from altered temperatures of stored
waters;

2. detrimental effects to stability and diversity of
stream channels and riparian areas because of
reduced freguencies of flushing flows;
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3. increased depletion of surface water because of
increased evaporation rates; and

4. concentraticn of dissolved solids (salinity) and
other contaminants like nutrients and pesticides
within reservoirs due to surface evaporation.

Ancother factor which may limit the construction of
new storage project is the budget priority for allocation
of state water storage development funds contained in SB
313, 1951 session. Planning and construction of new
storage facilities is the last priority -- preceded by
the need to sclve high hazard dam proklems and improve
and expand existing storage facilities.

Water storage may be a feasible means to obtain
instream flows in certain cases, but due to
considerations of cost, site suitability and
envirommental effects, it cannct be considered a
substitute for acguisition of instream flows through the
reservaticn process.

€. Revising the Process for Evaluating Water Right
Permit Applications

For water applications or transfer cf water rights
exceeding 5.5 cfs and 4,000 acre-feet per year, MCA 85-2-

311 (3} (¢) reguires that certain "public interest” and
"roagonable use™ criteria ke met before approval to
divert the water 1is granted. Criteria to be evaluated

include demands on future water supply; needs to preserve
instream flows; benefits to the applicant and the site;
effects on water guality which include the potential for
creating saline seep; the feasibility of using other
{low-guality) water; and consideration of other adverse
environmental impacts.

Although the above prerequisites for issuing such
water use permits would certainly help protect instream
flows from large offstream diversions, 1t does not
represent a widely applicable alternative to the water
reservation process. Applications for water use large
enough to trigger the above criteria are very uncommon.
In fact, of the 8,321 surface water use permits issued by
DNRC since July 1973, 81% have been for guantities less
than 1.0 cfs. only 39 permits (C.5%} could have
triggered the public interest criteria (DNRC 1991}.
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Also, 487 permits (5.8%) were issued which were 5.5 cfs
or more, but they did not meet the 4,000 acre~feet volume
requirement. Thus, use cf the puklic interest criteria
was nct required.

To be an effective component of an instream
protection strategy, the evaluaticon of water use permits
must, therefore, be revised to include the review of much
smaller requests. The public interest/reasonable use
criteria should be triggered by the potential effects of
a new permit upon a given stream's available flow and
upon the cumulative basin-wide impacts of all existing
water appropriations rather than by an arbitrary
flow/volume amount. Unfortunately, there are few streams
in the state that have enough stream gauging data to
document existing available flows. Ner have encugh
streams been adjudicated, which makes dccumentation of
existing use extremely difficult.

Finally, even if evaluation of permit applicaticn
were to be revised t¢o incorporate some smaller
"triggering criteria¥, this alterative should only ke
considered as a supplement to the protection of instream
flows through water reservations. Unless these criteria
were applied to every water use application in the lower
and Little Missouri River basins {an unlikely situation
in the foreseeakle future), many ¥Ysmall? water use
permits (i.e. those still not surpassing the revised
criteria) coculd continue to be granted without adeguate
consideration of immediate and cumulative effects on fish
and wildlife resources. Furthermore, the state’s policy
decision of how much instream water to reserve for the
future is a function of the reservation process that is
not addressed systematically, if at z2l1l, in the water
permitting process.

7. Closing Basins

Montana water law (MCA 85-2-319) states that DNRC
"may, by rule, reject permit applications or modify or
condition permits issued in a2 highly appropriated basin
or sub-basin®, but ®only upon a petition signed by at
least 25% or 10, whichever is less¥ of present water
users in the basin or sub-basin. The petiticn must
allege that, throughout or during certain times of the
year, there are no unappropriated waters in the basin,
the rights of present users will be adversely affected,
or further uses will interfere unreasonably with other
already permitted uses or uses for which water has been



reserved. Upon receliving a petition, DNRC must either
deny it, or if needed, conduct a water availability study
and initiate rule-making proceedings.

A petition to close the Musselshell River Basin has
been submitted to DNRC by the Deadman’s Basin Water Users
Association. 4 water availability study 1is bsing
conducted and a predictive model is being developed to
better examine the concerns raised in the petition and te
determine if rule-making proceedings will be necessary.

On March 3G, 1983, DNRC closed the Milk River
mainstem to any further epplications "for direct
diversion without storage of waters . . . for irrigation
or any other consumptive use.¥ The department acted to
close the river (except for some reaches during runoff
pericds), pursuant to MCA 85-2-321, a legislatively-
mandated water availability study and rule-making
procedure directed specifically at the Milk River Basin
{DNRC 1983).

The Rock Creek basin (tributary to the Clarks Fork
of the Yellowstone River) was closed on February 9, 1990
from June 1 - September 30 of each year, following a
petition to DNRC by concerned water users who claimed
that no unappropriated water was avallable during the
irrigaticn season (DNRC 1%50b). The water availability
study conducted by DNRC to confirm water availability
took into account the DFWP instream flow reservation on
Rock Creek granted by the Board ¢of Natural Rescurces and
Conservation on December 15, 1578,

The basin closure proceedings occurred because of
concerns raised by existing gffstream water users in
already %highly appropriated" basins. There is no
opportunity in Montana water law for the general public
cr state agencies to initiate action to close basins
because of 1instream flow concerns, If such an
opportunity existed, perhaps the over-appropriated
conditions in the above basins could have been prevented.
Under current law, by the time closures are initiated and
administratively implemented, there may be no water
available for instream flow needs. Iin fact, by
definition, the process is implemented only after water
is no longer available for instream uses. As such, this
procedure 1is not a wiable alternative to the timely
implementation of instream flow reservations.

193



8. Application of the Public Trust Doctrine

The Montana Supreme Court applied the public trust
doctrine in two 1984 decisions invelving the public’s
right to use water courses for recreatiocnal pursuits such
as fishing and floating. The Court held that "under the
public trust doctrine and the 1572 Montana Constitution,
any surface waters that are capable of recreational use
may be so used by the public without regard to streambed
ownership or navigability for non-recreational purposes®
[Montana Coalition for Stream Access v. Curran, 210 Mt.

38, 53, 682 p.2d, 163 (1%84)]. To implement these
decisions, the 1985 Montana Legislature passed the Stream
Access lLaw. The Montana Supreme Court has found the

public trust doctrine embodied in the provision in
Article IX, Section 3(3) of the 1972 Montana Cecnstitution
specifying that all waters of the state "are the property
of the state for the use of its people® [Galt v. State of
Montana, 731 p. 2d 912, 44 St. Rep. 103, 106 (1987)]. In
this case, the Court generally rejected arguments by
landowners that the Stream  Access Law was an
unconstitutional taking of private property without just
compensation by upholding the majority of the statute.
The Court has not addressed whether the public trust
doctrine applies to established water rights and would
thus require recognition of instream values in the
exercise of those rights.

The limits to, and effectiveness of, the public
trust doctrine for protecting instream flows in Montana
remains largely untested, As an absoclute protection
strategy, it should probably be considered only as an
alternative of last rescrt. Hopefully, the spirit and
intent of the doctrine will guide and direct the final
decision for an adeguate amocunt of instream flow
protection for fish, wildlife, and recreation in the
lower and Little Missouri River basins through the water
reservation process.
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MANAGEMENT PLAN

ARM 36.16.106(2) states "A management plan shall accompany all
reservation applicaticns for instream uses(s}, 2as defined in ARM
36.16.102(14}, and shall include an explanation of how reserved
instream flows will be protected from future depletions by later
priority date water users.”

The following addresses that reguirement.

Monitoring Instream Water Reservaticns

Implementaticn of a reservation monitoring/protection program
will be an evolving process. A water reservation granted by the
Board, by law, cannot affect any existing water users. In the
jower Missouri River basin, the priority date of all reservations
has been established by the Legislature as July 1, 1985. 1In the
Little Missouri River basin, the established priority date is July
1, 1985. Only subsequent (junicr) water use permit holders will be
affected by DFWP's reservations. Existing rights are not affected
and only the status gquo of streamflow conditicns at the time the
reservations are granted is maintained. Because our requests would
allow some new future depletions, the status guo is the ¥best®
condition that can be maintained. If new depleticns do occur,
future streamflows coculd be less than existing flows during some
time pericds.

The basis for our protection program is what we call the
“Reach Concept.® Stream reaches for waters in this applicaticn
extend from upstream to downstream boundaries as identified in the
individual stream write-ups. 2 reach, as defined by DFWP, merely
serves as a means to identify those junior water users whe will be
subject to the instream reservation, which is intended to be
monitored at a site near the reach's downstream boundary. A reach
does not represent a stream segment having the same flow regime and
instream flew requirement threughout its length.

There is cne potential problem with DFWP's reach concept. If
all upstream junior users are keying to a flow level at the lower
end of the reach, the potential exists for a single, large, new
consumptive user in the headwaters to severely dewater an upper
stream segment without materially impacting flow in the lower reach
where the instream flow is menitcred and protected. Whether or not
this shortcoming poses a real threat to future streamflows is yet
te ba seen.

From a practical standpeint, the protecticon of water
reservations is key to any instream flow program, and monitoring of
those flows is the key to protection. It makes little difference
whether a granted flow is for a short reach or a long reach cf
stream. A monitoring site which can be used to trigger the
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protective procedures {placing a %Yecall” on the water} must be
ezatabiished. Placing a "call® only on Junior users above &
monitoring site will affect actual streamflow within the reach
proporticnally, depending on the location and the amount of their
appropriations. It makes no difference whether there is mcre than
one reach or what length the reach is; the junior users are the
only ones affected by DFWP's reservations.

Once the reservations in the lower and Little Missouri basins
are granted, mainstem river segments will initially be monitored
using established USGS gauges. Tributaries having existing gaugss
will be similarly handled. We will also lock at the necessity of
installing new gauges. For tributary streams and reaches without
gauges, we would initially monitor flows at the nearest downstream
gauge. Junior users in tributary streams above the respective
gauge could potentially be notified if the granted flows are not
being met at that gauge. As the number of junior users on ungauged
reaches increases and the total effects of those new diversions
become more significant, our monitoring program will be expanded.

The reservations will net increase water availability; they
will, at bkest, only preserve an existing flow ceondition. A&s
previously mentioned, this existing condition begins on the date

the reservations' priority is established. We affect water
availability for only those users who are 1issued subseguent
(junior) permits, whereas senlor water users are unaffected. We

protect streamflows at whatever level occurs after all senior users
have exercised their rights and after junior users have further
reduced flows to the granted amounts of the instream reservation.
In those cases where senior users are already capable of depleting
flows below the granted amounts of the instream reservaticns,
little water will be available for junior users.

Placing a *call¥ on the Water

DFWP is in the best position tc determine the extent of a
monitoring/enforcement program for granted instream reservations.
We will proceed in a manner similar toc what has evolved in the
Yellowstone Basin and with our "Murphy Rights.™®

The first step is to monitor new applications for water use
permits which will be junior to the reservations. DFWP notifies
each applicant, either through a letter or the chjection process,
that an instream flow reservation exists in the supply source and
that, at some future time, he/she may be asked to cease water use
hecause of low stream flows. DNRC conditions all junior water use
permits to water rights in existence at the time the permit is
issued. ITn most cases where DFWP objects, the permit is also
specifically conditioned to seniocr DFWP instream flow reservations.
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in some cases where granting the reguested permit would
significantly impact our reservations, we object and regquest the
permit be denied.

If = drcught or low flow year is eminent, DFWP obtains from
DNRC a current listing of all water users who are junicr to the
reservations. An initial letter is sent to them in June advising
them of flow conditions and inferming them that they might be
subject to a %"call® on their junior water. If flow conditicns
detericrate and fall belcow the reservations, DFWP sends a second
letter to notify junior users that they must cease their diversicns
until flows again rise above the reservations. A stream gauge is
assigned to them sco they can monitor flow levels, and they are
given phone numbers cf DFWP and the clcsest DNRC water Rights Field
Office so they can readily obtain up-to-date flow informaticn.

Shutting off junior users will not always increase flow lavels
in a drought year and flows may remain below the reservations for
the entire irrigation season. DFWP realizes its reservations
cannot always be met under drought conditions (as we experienced in
19887 .

To date, when DFWP has called for its water, it has relied on
voluntary compliance by junior users. A more efficient system must
eventually be develcped which will ensure junior user compliance.
The use of water commissicners may be a means to accomplish this.
Also, DNRC has authority to enforce compliance by junior permit
holdere and we have relied on this process to cbtain compliance by
junior users who had not heeded our written call for the water.

Finally, DFWP is responsibkble for protecting reservations once
they are granted. How, when, and where this is done depends cn
several factors:

1. Need. How many junior water users are there to protect
against?

2. DFWP Funds Available. Funding levels may Vvary. our
ability tc contract with USGS for gauging staticns will
depend upon the annual availability of these funds.

3. USGS Funds Available. Federal funding levels (USGS
matching money) are often uncertain due to budget
reduction efforts by the federal government. O©Cur ability
to contract with USGS will alsc depend on its level of
funding.

. broader base of funding at the state level would enable a
stronger gauging network tc be established in the lcng term and
would provide benefits to all Montana water users.
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styeam Gauging Costs

There are a number of ways to obtain stream gauging data,
ranging from observations of a simple staff gauge to the more
sophisticated satelilite stations which make Yreal time¥ flow data
available.

one of the reguirements of any flow monitoring program used to
protect instream water rights is to have flow data available when
it is needed, usually on a daily basis. This is necessary sc that
junior water users can be kept informed of their water use
possibilities. To meet these needs, DFWP has utilized staff gauges
which are read daily by cbservers who then report the flow levels
by telephone. Alsc, "real time” staticns have been established by
the USGS and Naticnal Weather Service at a number of gauging
stations in Montana. OFWP has access to this information through
the Helena office of the USGS. Whatever system is used, access to
the data when needed is important. (There are many other existing
USGS gauge stations in Montana which cannct be as readily
accessed. )

Another cconsideration when establishing a monitoring program
is the expense of cobtaining the needed flow data. If new gauging
staticns have to be established or existing stations moved to a
more desirable location, the type of stations needed and their
associated costs must be considered.

The following is a discussion of the approximate costs of
installation and operaticn of wvarious types of stream gauging
equipment. These include:

(1) staff gauges or wire weight gauges;

(2} continucus streamflow gauging station with a yearly
published record; and

{3) ¥Yreal time" stations.

These costs are approximate {(as of 19%91) and may need revisicn at
the time a gauging program is actually implemented.

ctaff gauge/wire weight gauge - This is the lowest level and
least expensive means of obtaining streamflow data. A staff gauge
or wire welght gauge is installed at a suitable stream site. A
number of streamflows are measured at the site at different flow
levels to develop a rating curve of streamfliow vs. stage ({water
level). Once a suitable rating curve is established for the site,
an cbserver {(usually a local inhabitant) reads the elevation of the
water level on the staff gauge or from the wire welight gauge and
reports the information by telephone on a daily basis to DFWP.

The cost of installation of a staff gauge is about $200 if
done by DFWP. operation cost 1is approximately $500 per year
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depending upcon the availability of observers and their distance
from the gauge site. This type of installation is usually operated
for only 2-3 months each year during the irrigation season. The
USGS charges $800 to install a staff gauge and $6,80C for a full
year of operation.

A wire-weight gauge costs approximately $1,500 to install by
the USGS. Annual operaticn cost is the same as for a staff gauge.

Continucus Streamflow Station with Published Recgrd - This
level of gauging reguires the installation of a continucus
recording instrument within a permanent housing facility at the
stream site. A staff gauge or wire weight gauge is also installed.
A number of streamflow measurements are made at different levels of
flow to establish a rating curve for the station and, again, a
stage/ discharge rating curve is established for the station. Once
the rating curve is established, an observer can read the gauge
height at the station and report the reading daily to DFWP. The
gauge height can then be converted to actual streamflow from the
rating curve. An advantage of this type of installation over a
staff gauge or wire-weight gauge installation is the continuous
recording of streamflow which then becomes a permanent record
published annually by the USGS.

The cost of such an installation varies depending upon site
characteristics. A typical installation without a cableway costs
approximately $12,500. The cost of a cableway depends on the
specific site but could be $15,000 or more. A typical gauge
installation consists of recorders placed in a permanent building
at the stream site. A mancmeter (pressure activated system} or
other automatic measuring device is reguired to measure the level
of streamflow, which is then recorded.

Stilling well installations are flow recorders installed in
small shelters mounted cver an 18-inch well. These installations
are limited to sites on small streams, canals, etc. where freezing
problems are minimal. A small stilling well installation using new
egquipment costs approximately $5,000 per year. If surplus
equipment can be used, the installation would cost about $3,500.

“Real Time® Stations - This type of installation is basically
the same as the typical continuous streamflow installation
described above with the exception that either telephone or
satellite telemetry eguipment is alse installed at the site.
Telephone systems regquire access to a phone iine. A LARK recording
unit receives flow data from the site and makes it available to
anyone who telephones the station. The stage of the stream is
transmitted over the phone line to the caller who then converts the
stage height to actual streamflow wusing the stage~discharge
relationship for that site. The approximate installation cost of
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a LARK unit is $2,500 plus the cost of a phone line which varies
site-by~site. Phone line costs can be substantial. Again, the
IARK cost is in addition teo the installation costs for the typical
continuous flow staticn described akove.

Another type of recording unit is an Electronic Data Logger
with a telephone modem attached which can ke accessed by telephone
to obtain the stage of the stream. The data logger itself is part
of the typical installation and is included in those costs. If a
modem is desired, there is an additicnal cost of $800C. Operaticn
costs are the same ($6,800 per year) as for cther installations.

satellite installations or DCP's (Data Collection Platforms),
allow the USGS to obtain gauging data via satellite. Sophisticated
data recording equipment stores flew information every 15 minutes
and transmits the data via satellite to a central receiving
station. The information is then accessible via computer by USGS
offices in Montana. Satellite telemetry can be purchased for abhout
$5,000 - $6,000. This is in addition to the costs ¢f the typical
gauging station installation cited above. The operation cost is
$6,800 per year, plus an additional cost to service the satellite
egquipment. If 24-48 hour servicing is required, the additional
cost may be as high as $2,500 per year. If weekly servicing is
adequate, the additional charge is approximately $600 per yesar.

The 1991 USGS cost to operate all of the types of stations
just described is $6,800 per year. This will increase to $7,100 in
18s82. These are total costs. DFWP funds this program 50/50
through our cooperative agreement with the USGS. The costs to
DFWP, therefore, are one half the costs shown above. The USGS pays
the other 50%. Installation costs ara also shared egually under

the same agreement.
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Appendix A

Deminant Discharge Values Derived
by the U.S. Geclogical Survey

{Provisional Data)
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Rock Creek at mouth Battle Cregck at mouth

near Saco, MT. naar Chinook, MT
Day Mzan Daily Discharge Day Mean Daily Discharge
i 15 1 45
z 25 2 85
3 8o 3 470
4 780 4 930
5 2180 5 1970
) 2560 & 1330
7 1970 5 7 650
8 1320 oot 4 180
5 760 i’é‘ g 130
10 480 %ﬁ 10 90
11 310 it 11 75
12 200 ) 12 65
13 140 %; 13 60
14 100 3 14 50
15 80 e
i 55 &
17 45
18 35
19 25
20 20
21 20
Frenchman River at Beaver Creek at mouth
mouth near Saco, MT. near Saco, MT.
Day Mean Daily Discharge Day Mean Daily Discharge
1 10 1 10
2 30 2 10
3 50 3 40
4 70 4 160
5 150 o 5 400
6 290 : ' 6 1160
7 450 7 920
8 740 8 440
9 1320 o 9 320
10 1010 e 10 240
11 760 £y 11 200
12 580 s 12 160
13 470 U3 13 120
14 360 = 14 85
15 280 3 15 75
16 200 o 16 55
17 160 g% 17 45
18 120 18 30
18 S0 ' 19 25
20 70 20 20
21 60 21 15

A-1



Box Blder Cresk
at Webhster, MT

Little Beaver Creesk

near Marmath, ND

Day Mean Dally Discharge Day Mezn Dally Discharge
1 2 1 3
2 3 2 25
3 7 3 55
4 9 4 176
5 620 5 340
) 2050 & B5¢
7 3310 7 1820
8 1080 a 1486
9 250 j% 9 1220

10 160 s 10 260

11 110 oy 11 £40

12 75 % 1 380

i3 55 073 i3 160

14 41 s 14 129

15 35 %% 15 55

16 30 er 16 35

17 25 o 17 15

i8 20 1 10

19 20 1 5

20 15 20 4

21 15 21 3
RBeaver Creek near L.ittle Misscuri River
Trotters, ND at Camp Crook, SD

Day Mean Daily Discharge Day Mean Daily Discharge
1 10 1 10
2 15 2 i5h
3 35 3 20
4 130 G 75
5 390 5 280
& 790 5 1456
7 1050 7 254¢
8 €60 8 2320
9 330 9 1670

10 130 N id 1159
11 65 al 11 94¢
12 53 Pl 1 760
13 40 3 13 6500
14 35 by 14 430
i 15 280

o= 16 240

s 17 200

e 18 280

(&R 1% 240

20 200

i 150

A-Z



Foplar River at Fort roplar River akove

rPeck Reservaticon boundary, confluence of Fast Fork
near Scoby, MT Poplar River, near Scoby,
Day Mean Daily Discharge Cavy Mean Daily Discharge
1 50 1 40
2 190 2 156
3 g1a 3 670
4 1210 . 4 1000
5 810 =L 5 §70
& 350 o 5 320
7 190 e 7 160
8 130 i g 110
§ 100 EE g BO
10 70 - 10 60
11 40 O 1 50
12 30 i 12 30
13 20 i 13 20
i4 20 14 20
W.F. Poplar River at Fort Redwater River near
Feck reserveration boundary, Vida, MT.
near Richland, MT.
Day Mean Daily Discharge Davy Mean Daily Discharge
1 50 1 5
2 180 2 100
3 BCO 3 1040
4 1180 4 1680
5 800 5 2010
) 380 & 1010
7 190 - 7 200
B 120 <, 8 70
9 100 bid 9 60
10 70 O 10 50
11 40 P il 49
12 30 ﬁ 12 40
13 30 = 1 40
14 20 O 14 30
£=
o

I
i
[#5)
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Redwater River above Tast Poplar River
confluence of E.F at mouth, near
Redwater River, near Scobey, MI.
Vida, MT.
Mean Daily Discharge Day Mean Dally Discharge
3 1 2
a0 2 &
880 3 10
1440 4 60
1730 5 280
870 e 6 549
170 Ll 7 330
60 = 8 20¢
50 3 S 80
4Q o ie 60
40 Ui 11 20
30 o iz 9
30 i3 13 7
30 o 14 )
£,




Appendix B

Water Availability Data for Streams in the TLower and
T.ittle Misscuri River Basins

Provisional Data Compiled by the U.S. Geological Survey,
Helena, Mcntana
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Site HName

Beaver Treek above
Lower Lake near
Harwve, MT

Clear Creek akb
Clear Creek Road
crossing, near
Lohman, MT
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Clear Creek road,
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Peoples Creek at
Marney Clsen Road,
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houndary, near
Scebey, MT.
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Site Hame

Rock Creek at motth,
near Sacoc, MT.

Frenchman River at

mouth, near Sace, MT.

Beaver Creek at
mouth, near
Saco, MT.
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Ft. Beiknap Indian
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Site Name Month .80 .80 5.50 .20 o
W Gotober i 3 5 7
a Movemnbs o 2 3 ) h
T December 2 2 4 4
a Janusry G g i 3
B Eebrpary g 1? !% /E
larch i 14 4 ac
April 15 17 34 77
May 10 12 18 25
June 5 8 i4 22
July 1 3 5 i3
August L7 .7 1 5
SeplLen .1 7 Z A
Annual 3 - - — - 19
£,
Eand
PN :
Redwater River nr Octobel is : .5 i 3 7 4
WVida, Mt Novembér ;@ : 2 b 4 5 4
Decenbgr éﬁ? 3 i 2 2 4 3
Januar: gg : G o f.% 82 %
Februais i LT Z 4 13 &4
varch § 22 & 10 17 35 274 263
April Y & 1z 30 77 135
il B T :
Jabe 0 2 5 s 125 27
July 7 7 7 84 43
angust & - .7 .8 2 7 s
September 1 2 4 4
Annual - — - e 53
Missouri River nr Gctober 4150 5670 10400 16500
Culbertson, MT Novemger 32%3 ﬁggg gggg l%ggg
December i ; 5 ] 115G
January 1458 5060 2030 12700
February 1410 3180 92240 14200
March 3560 5290 10480 14700
2pril 45706 7430 10800 16200
May 2350 4880 8470 14700
Juneg 2824 5310 8620 13800
July Z60948 E420 8920 134006
Aagust 53548 1580 1160C 17120
September 4700 100 11600 14829006
Annual - - - R
Little Missouri Cetober 2 3 4 18 55
River ab Camp November 3 3 5 8 8
Crcok, SD. Decenmnber 2 3 5 7 5
January i 1 3 & g
February 1 2 & 39 5
March 15 38 182 £33 339
April 8 26 T2 532 282
May gm"’““’“”‘"“”” 2] 17 71 £3% 319
June 9 22 230 796 418
July 5 14 46 119 36
August N 1 4 16 71 38
Septenmbdar .1 pl 2 5 53 40
mnnual K - - - - 149
Box Elder Creek Detober g% 2 2 5 12 iz
at Webster, M7 Novembe: @F 3 4 & 3] 7
Decembes H 2 2 4 & ]
s - i : 2 6 ;
ebruary .9 ] |
March O 15 21 95 398 1
April 11 17 58 285 7
May i 7 15 18 255 9
June gg 13 25 123 263 1
July 3 6 32 72 50
August 1 2 12 37 22
Septembgr -] 2 5 27 21
Annual - - e - 81
Little Beaver Cr October G .4 2 5 30
nr Marmath, ND. November .3 i3 2 4 3
Cecember 8] .5 2 3 3
January G o 1 4 4
February o .3 3 46 27
March 9 14 52 266 149
April 3 G 28 133 113
May 5 & 16 9 42
June ] 15 53 138 83
July 4 4 i5 37 29
August .2 1 4 9 10
September o W3 3 14 13
Anmual - B - - 4]



Month .80 . B0 050

Ootober 0 0 3

Hovember o g

Dacember 3 .2 i

January 0 G .6

February i W7 5

March g 14 71

April 4 7 23

May .8 1 R

June 3 10

July g 1 .6 3

August G o L3

SepLenbs G & 3

Annual et - - R - 36
Missouri River Uctober gi 3500 5310 1030¢ 15300 11500
beleow Fort Peck, November {} 3680 GSZQ 9218 13100 2830
4 o 5 S4E e 1 N
HE- gi?i?ﬁ}r = ries her S3¢0 sieo 8310

Februaryi W4 2820 8240 13800 2660

March iy 1470 2485 76240 11100 7420

npril ey 1770 2830 10300 7300

May i? 1860 2889 11800 Fa0d

June 1290 244890 12600 Biald

July &, 13530 S620 13200 10200

Augusk ii; 5710 T570¢ 18109 12700

Septembe 429G 5360 1838 12200

Annual - e - - 3330
wast Poplar River October 2 3 4 4 4
at mouth, near November 2 3 4 1 4
Scobey, MT. Decemper 2 3 4 1 3

January 2 2 4 4 3

T B R

arc ] 2 33

Rpril 1 4 9 163 &8

May 5 9 15 37 20

June 4 4 ! 26 18

July 3 3 4 g 5

hugust 3 3 4 5 5

Saptember 3 3 4 4 4

Annual - - - Rl 14
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