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ABSTRACT

The national energy situation regquires serious energy conseyxr-
vation measures and the development of a high degree of national
energy self-sufficiency. Suggested as part of the solution to
the energy problem is the utilization of coal reserves in the
western United States. These states, primarily rural in
nature, with sparse human populations and ilittle industriali-
zation, are also habitat for some of the nation's finest fish
and wildlife populations. Unrestrained energy development
seriously threatens that wildlife abundance.

Flowing through and providing a key element to coal and
energy development in the northern portions of the Fort Union
coal deposit is the Yellowstone River and its tributaries. The
vellowstone River has survived as one of the last large, free-
flowing rivers in the continental United States. Lack of
mainstem impoundments allows spring peak flows and fall and
winter low flows to influence a unigue ecosystem and aesthetic
resource. From the clear, cold water cutthroat trout fishery in
vellowstone National Park to the warmer water habitat at its
mouth, the river supports a variety of agquatic environments that
remain relatively undisturbed. The adjacent rerrestrial environ-
ment, through most of the 550 Montana miles of river, is an
impressive cottonwood-willow hottomland. The river has also
been a major factor in the settlement cf southeastern Montana,
and retains much cultural and historical significance.

Montana has taken the legislative initiative in trying to
protect its fish and wildlife resource and moderate the rate of
development. Its legislation in many respects is model legis-
lation and many of the new concepts now contained in Montana's
laws may have application for other western states. Under the
1973 Water Use Act, state and federal agencies, as well as
political subdivisions of the state, may apply to the Board of
Natural Resources and Conservation to reserve water for existing
or future beneficial uses, or to maintain a minimum flow, level,
or quality of water. In March of 1974, the legislature imposed
a 3-year moratorium on water developments over 20 cubic feet per
second or 14,000 acre-feet storage in the Yellowstone Basin.

The moratorium emphasized the need for reserving water in the
vellowstone Basin for the protection of existing and future
heneficial uses of water. Particular attention was to be giwven
to reserving waters for municipal and agricultural needs as
well as guaranteeing minimum instrean flows for the protection
of agquatic life, water guality and existing rights.

The Department of Fish, Wildlife and Parks concentrated its
efforts at determining instream flow needs on the lower Yellow-
stone where energy development and potential water demands
were greatest. The department’'s request for the lower Yellow-
stone River at Sidney (Montana-North Dakota border; amounted to
g.2 million acre-feet (MAF}. These flows were designed (1) to
minimize nest predation con the Canada goose populaticon, (2) to
orovide passage flows for the paddlefish spawning migration,
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{3} to maintain the existing channel morphology. {4} to prevent
excessive diurnal dissolved oxygen fluctuations, {5} to prevent
dewatering of riffle areas, and (6) to minimize winter mortality.

Afrer due consideration of all competing applications for
reservation of Yellowstone Basin water, the Board of Natural
resources and Conservation granted the department 5.5 MAF of
water at Sidney. The amount of water granted varies monthly
and follows the shape of the natural hydrograph. The minimum
instream flow granted on the lower vellowstone can be expected
to be egualed or exceeded on a freguency of approximately 85
vears out of 100.

The establishment of minimumn flows in the Yellowstone Basin
by the Board of Natural Resources and conservation should prevent
furture depletions from further impacting the aguatic ecosystems
during low water years. BY tempering water demands in the lower
basin, the threat of mainstem impoundment is minimized and the
chances are enhanced for maintaining the Yellowstone River in
a free-flowing condition.

Certain gquestions remain to be addressed. The division of
tributary streams according to the Yellowstone Compact and the
gquantification of tndian rights may well affect the Yellowstone
Basin. The resolution of these guestions and the ultimate usage
of that water will not affect the amount of the instream reser-
vation granted per se; however, the priority of the above mentionead
claims will affect the freguency with which the minimum instream
flows will occur. This impact has not vet been addressed.
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INTRODUCTION

Tn the entire continental United States, few rivers remain
unimpounded, essentially snaltered and in a natural free-flowing
state. Most have been impounded for flood control, power gen=
eration or both. Many have had thelr physical stream channels
altered and total channel length reduced. Others have become
grossly polluted serving only as conduits for man's wastes; or
dewatered to the point that the river simply ceases to exist.

In the western states, a major threat to rivers and streams 1is

dewatering.

Agriculture has traditionally heen the major water user.
The emerging energy industry, however, has shown significant
potential as a major consumer of water. Our national thirst
for petroleum and craving for energy of all kinds places new
demands on the western coal fields as ccal is locoked upon as
our energy ace-in-the-hole. Significant guantities of water
are necessary in the production of energy as coal is burned for
electricity, sgueezed for oil and pulverized for transport.

“Flowing through the Fort Union Ceal Formation in eastern
Montana is the Yellowstone River, expected to supply much of
the water for the developing energy industry. The Yellowstone
is free-flowing and essentially unaltered over its entire
650-mile length. The lower 300 miles are classified as a
warm water river. To protect the Yellowstone from massive de-
watering, instream flow protection was sought and secured.
4his is the chronicle of the efforts to secure an instream
allocation for the warm water portion of the Yellowstone.

BACKGROUND

Montana is one of the few western states which has the legal
framework necessary to allocate a portion of 1ts surface waters
0 remain instream for fish and wildlife purposes. 1In a radical
‘departure from common western water law, the enactment of the
1973 Water Use Act by the Montana legislature made the "Regerva-
tion Concept" an integral part of appropriation doctrine for
allocation of water.

Prior 0 the 1973 Water Use Act, Montana functioned under
the auspices of traditional western water law. The Doctrine
of Prior Appropriation formed the foundation of earlier Montana
water law, a doctrine best suited for promoting the ma ximum
Gtilization of the state's water resources (Tarlock 1978).
Under this law, the first use in time had the first use in right
and water was dispensed on a first come, first served basis.



Montana operated under the "cld" water law for over 100 years.
During this time there was no legal means of securing instream
flows for fish and wildlife and other uses and no recourse through
the law when streams became severely dewatered. Two major ob-
stacles in the old water law prevented securing instream flow
protection for fish and wildlife. First, water could only be
appropriated for a "beneficial” use and fish and wildlife simply
were not specifically recognized as beneficial users of water.

In addition, before water could be put to a "beneficial®™ use and
appropriated, it had to be diverted from the streambed. Even if
fish and wildlife had been considered "beneficial” users of water,
the diversion reqguirement would have nullified an instream water

appropriation effort.

The procedure for cobtaining water rights did not contain a
mechanism for denying anyone water based on envirconmental degra-
dation per se. Even though all water rights are "subject to
existing rights,” the responsibility and burden of maintaining
a senior water right rests with the senior right holders. As
a result, several major rivers and many small streams and tribu-
taries in Montana became severely dewatered through overappropri-
ation and overuse. Under the old water use law, little could be
done to protect instream values. ’

In 1973 Montana water law was completely revised. The re-
sulting legislation was the Montana Water Use Act (Chapter 452,
Laws of 1973 and codified as Sections 89-865 et seqg.). This
act contained several significant sections for the maintenance
and preservation of instream flows for fish and wildlife bene-
fits. The instream features of the act have assumed landmark
significance in water planning and allocation efforts in Mon-
tana. No longer is water law strictly utilitarian; now it
contains mechanisms for the recognition and maintenance of
instream rights.

The 1973 Montana Water Use Act overcame two major problems
which previously prevented fish and wildlife from securing pro-
tection for instream flows. First, Section 85-2-i02, Montana
Codes Annotated (MCA)1 specifically defined fish and wildlife
as a "beneficial use” of water. Second, a procedure was de-
veloped to secure water for instream purposes. No longer was
it necessary to divert water before it could be put to a bene-
ficial use. This procedure is contained in Section 85-2-316
MCA, commonly referred tc as the Reservation Concept.

Lon Januvary 12, 1979 the MCA replaced the RCM 1947 as the of-

ficial codification of laws enacted by the Montana Legislature.



Basically, the reservation process alliows for the alloca-
tion of the unappropriated waters of the state for future bene-
ficial uses. The State or any political subdivision of the
State or any agency of the Federal Government has the opportunity
o reserve water. Waters may be reserved for existing or future
beneficial uses or to maintain a minlimum flow, level or guality

of water.

The decision-making authority for approving, modi fying or
denving an application for reservation of water rests with the
Board of Natural Resources and Conservation. An applicant de-
siring to reserve water must establish to the satisfaction of
the Board four major items: (1} the purpose of the reservation,
(2} the need for the reservation, (3} the amount of water neces-
sary for the reservation, and (4} that the reservation is in the
public interest. These items are debated and cross-—examined at
length through an adversary hearing process. The resulting
record is then reviewed by the board and used as a basis for

its decision.

=y
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The significance he Reservation Concept to the fish and
wildlife resources of Montana cannot be overemphasized. For the
First time fish and wildlife as besneficial users of water may
receive the protection and recognition of water law statutes.
The agency responsible for and which receives the instream flow
reservation has the opportunity to assume a protective role for
fish and wildlife in the competition for unallocated surface
waters of the state. HNo longer do the aguatic vesources, recre-
ational uses and other instream values have to accept merely
what is left over after the diversionary uses have been satis-
fied; rather, the Department of Fish, Wwildliife & Parks has the
opportunity and, in fact, rasponsibility to actively seek pro-
tection and preservation for instream values.

&0

Probably as significant as the Reservation Concept itself,
at least from a practical standpoint, are the policy statements
contained in the Montana Water Use Act. Pollicy considerations
preface each chapter of the act and explain the intent of the
law. The intent of the legislation is critical to the inter-
pretation of the legislation itself. Section §5-1-101 MCA con~
tains the policy congiderations for the Water Use Act.

Several of the policy considerations have a significant
bearing on instream values. Subsection 2 promotes the conser-
vation and development of the state’s water resources to
" spcure maximum economic and social prosperity for its
citizens...." The inclusion of the word "social’ adds a new
dimension to fhe otherwise strictly utilitarian concept of water
law and implies a social benefit to water.

the Montana Legislature is consider-
re which will place maximum limits

2pt the time of this writin
= i i
s from a stream and prioritize

ing amendments ©C this
on instream flow reservatl
reservations.
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Subsection 5 specifically addresses the need for preserva-
tion of adeguate supplies of water "... for public recreational

purposes and for the conservation of wildlife and aguatic life....

This directly addresses the need for instream flows to maintain
what can be termed "social values” as well as supporting the con-
cept that wildlife in and of itself is to be protected and con-

served.

An additicnal policy statement appears in Section 85-2-101
MCA. Significant in this policy statement i1s subsection 3 which
encourages the utilization of the state’s water resources e
with the least possible degradation of the natural agquatic eco-
system...." The intent of this statement 1s clear - streams and
rivers of the state should not be depleted to the point where
significant degradation to the natural ecosystem occurs. Again,
this is a departure from the strictly utilitarian aspect of his-
toric western water law. With this background, the Reservation
Concept becomes an even more significant section of the Water

Use Act.

While the 1973 legislature hammered out the specifics of
the Montana Water Use Act, energy related events were about to
occur in the Mideast which would profoundly influence the fate
of the country itself. The Arab oil embargo emphasized our de-
pendence on foreign crude oil, while at the same time, high-
lighted our reliance on all forms of energy. Energy self-
sufficiency became a national goal and attention focused on

domestic sources of fuel.

Suggested as a part of the solution to the energy problem
was the utilization of the wvast coal reserves of the western
United States. The Fort Union coal formation underlies much of
eastern Montana as well as portions of Wyoming and North Dakota.
This formaetion contains an estimated 43 billion tons of economi-
cally recoverable cocal in Montana (Matson 1974). The conversion
of coal to more usable forms of energy reqguires significant
quantities of water. The Yellowstone River and its tributaries
are the primary source of surface water for coal conversion fa-
cilities in southeastern Montana. The development of the ccal
resources at the mine sites for electric power generation,
synthetic gas, or ligquid fuels will reguire diversion of water
from the Yellowstone River and/or its tributaries and conveyance
of agueducts to the mine sites. Withdrawal of water from the
vellowstone River and its tributaries may require storage and
diversion structures affecting the present flow regime and
associated aguatic communities.

The early 19707's were a time of apprehension and concern
in the lower Yellowstone basin. Energy-related reports such as
the North Central Power Study (1971} and the Montana-Wyoming
Aqueduct Study {1972} took a national "boiler room" approach
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to energy development in southeastern Montana. Coal leasing
activities were proceeding at a feverish rate and competition
for the region's limited water supply was intense. In addition
to a number of industrial options for water from Yellowtail
Reservoir, seven energygy and water-marketing companies applied

for over 1.1 million acre-feet of water annually from the main
stem Yellowstone and its tributaries for industrial use.

Publice sentiment ran heavily against the uncontrolled de-
velopment of eastern Montana's coal rescurces and accompanying
water depletions in the semi-arid plains. A legisliature which
had just struggled with instream concepits and water allocation
procedures in the Montana Water Use Act reacted predictably
and, in 1974, passed a law commonly referred to as the Yellow-
stone Moratorium. This law suspended all large applications
{diversions of over 20 cubic feet per second {(cfs} or storage
over 14,000 acre-feet (AF)} for water use permits in the Yellow-
stone basin until March 10, 1877.

The legislature noted that the widespread interest in Yel-
lowstone basin water threastensd the existing and future bene-
ficial uses of that water, including recreation and wildlife
and aguatic habitat. The language of the moratorium emphasized
the need for reserving water in the Yellowstitone basin for the
protection of existing and future beneficial water uses; par-
ticular emphagis was given to the reservation of water for
agricultural and municipal needs, as well as guaranteed minimum
flows for the protection of existing rights and aguatic life.

The Yellowstone Moratorium held the line, at least tempo-
rarily, on gross depletions in the Yellowstone basin. At the
same time, it specified a 3-vear time period for the identifi-
cation of future beneficial uses in the basin and the alloca-
tion of the water to satisfy those uses.

The serviess of events Just described led to the urgent need
for a gquantification of instream flows for the entire basin as
well as an assessment of the impacts associated with water
withdrawals and asscciated diversion structures in the lower
river. Since little biological work had been done in the Yel-
lowstone basin, a major research effort was reguired to suc—
cessfully capitalize on the new opportunities available for
the protection of aguatic and wildiife habitats. The two maijor
goals of aguatic research on the Yellowsione were: {1} to de-
termine instream flow needs and support an appropriate applica-
tion for reservation of flows, and (2} to assess the impacts of
water withdrawals and associated diversion structures.

3By amendment and court action, the moratorium was extended
until December 31, 1878,
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DESCRIPTION: THE YELLOWSTONE RIVER

The Vellowstone River is unigue among the nation's major
rivers. Two tributaries, the Tongue and Bighorn rivers, are
regulated but the Yellowstone maln stem is virtually unimpounded
for its entire length. The Yellowstone originates in the north-
western corner of Wyoming, and flows northeasterly through Mon-
tana before joining the Missourl River neay Cartwright, North
Dako+a. It has a total drainage arvea of approximately 70,400
square miles, 35,900 of which lie in Montana. Its length is
approximately 678 mileg, 550 of which are in Montana.

Major tributaries entering the Yellowstone in Yellowstone
National Park include the Gardner and Lamar rivers. In Mon-
tana, the only major south~flowing tributary to the Yellowstone
is the Shields River near Livingston. Major north-flowing
ryibutaries to the Yellowstone in Montana include the Boulder,
Stillwater, Clarks Fork of the Yellowstone, Bighorn, Tongue and
Powder rivers {Figure 1j.

Headwaters of the basin are in the high mountain areas of
sourheentral Montana and northwestern Wyoming. Approximately
70% of the annual flow of the Yellowstone comes from mountain
snowpack. Winter accumulation and summer melting of this vari-
able snowpack give the Yellowstone River its basic characteris~
tics of high spring runoff and low flows through the fall and
winter. The average annual runoff from the Yellowstone basin,
adiusted to the 1970 level of depletion, is 8.8 million acre-
feet (MAF). The maximum and minimum record annual basin out-
flows have been 15.4 and 4.3 MAF, respectively.

The Yellowstone is of great importance as a sport fishery
and can be divided into three general zones as related to fish
distribution. From its headwaters in Wyoming to its mouth in
North Dakota, the river changes from an alpine, salmonid=-type
fishery to a diverse, warm-water agquatic ecosystem. A longi-
tudinal profile of the Yellowstone is presented in Figure 2.

Montana's portion of the Yellowstone has 50 fish species,
representing 13 families (Table 1). Although data are too
limited +o show distribution of 17 species, the prcbable dis-
tribution of the remaining 33 1s illustrated in Figure 3
{(Peterman and Haddix 1975).

The upper Yellowstone, from Gardiner to Big Timber (111
miles), supports cold-water salmonid populations of national
significance and has been classified as a blue ribbon trout
stream by the Montana Fish and Game Commission. This area is
characterized by large populations of a relatively small number

<
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of fish species characteristic of clear, cold water rivers. The
primary trout species are cutthroat, rainbow and brown trout.
Large populations of mountain whitefish exist and longnose
sucker are also abundant. The principal forage fish species

is the mottled sculpin.

o

The Yellowstone cutthroat out isg unigue and highly
prized species. Found only in & headwaters of the Yellowstone
basin, its range appears to De guite restricted. Mountain white-
figh are several times more abundant than trout and provide an
important winter fishery (Berg 1975}.

et
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The transition zone between ithe primarily cold water en-
vironment of the upper river and rhe warm water environment OEf
the lower river extends 160 miles from Big Timber to the mouth
of the Bighorn River and 18 referred to as the middle Yellow-
stone. Although both cold and warnm water speclies are present,

their distribution and population dynamics are poorly understood.

The lower Yellowstone extends from +he mouth of the Bighorn
River to its confluence with the Misscuri River, approximately
295 miles. This area supports & diverse aguatlc scosystem con-
taining a wide variety of species commonly Known as wWarl water
fishes. Important sport species found in the lower Yellowstone
inelude the paddiefish, shovelnose sturgeon, sauger; walleve,
channel catfish, northern pike and burbot. In addition, large
populations of nonsport species occur which represent a lightly
Ltilized but potentially valuable resource.

There is an increase in species diversity as one progresses

downstream on the Yellowstone. In vellewstone National Park
above Tower Junction, the cutthroat trout exist as the only
trout species. Eleven species {(five families) of fish have

been recorded for the upper Yellowstone River in Montana; how-
ever, only six species {(four families) are considered common
or abundant. The middle river containg approximately 20 fish
species representing eight families; however, sampling in this
area has been very limited. The lower vellowstone is the most
diverse, with 46 species representing 12 families recorded.

METHODS

The method of obtaining instream flow protection had been
determined legislatively. Section g5-72-316 MCA established
the reservation process and the vellowstone Moratorium selected
+he basin and determined the time period for the first aeffort.

The obligation of the Department of Fish, Wildlife & Parks
in this process was to represent the figh, wildlife and recre-
atrional resources of the basin for the public interest. The
responsibility was to produce an application for reservation of
waters to cover the instream needs of 550 miles of main stem
Yellowstone and 61 tributaries.



The approach adopted for reserving instream flows in the
vellowstone basin was developed specifically for that situation.
while portions of the strategy may he transferable to other
basins, the overall approach may well be unigue to the Yellow-
stone situation.

in general, the strategy adopted and followed for reserving
instream fiows in the Yellowstone basin was as follows:

{1} The basic concept underlying the reservation appli-
cation strategy was to, as much as possible, obtain
site-specific biclogical data upon whiich to de-
termine, support and defend recommended instreamn
flows.

At the time when instream flow determinations were being
made for the Yellowstone River basin, the sclence of instream
flow methodology was in its infancy. Several methods utilized
a percentage of the historical flow: however, these often lacked
a specific reference to the biological attributes of a given
stream. While some information was available on flow criteria
for cold water fishes, very little could be found for warm water
figshes or for large river habitats.

"he Yellowstone basin contained too many different sizes,
categories and types of streams to iend itself well to the ap-
plication of a single instreamn flow methodology. The problem
of applying the existing percentage methodologies was in theilr
inability to respond to specific biological or physical attri-
butes of individual streams or stream reaches.

As an example of specific bioclogical attributes, certain
tributaries were found to be vital for spawning and recruitment
for main stem fish populations. The location, timing and dura-
tion of spawning as well as the flows regquired varies with the
species involved. Some species required only enough flow to
cover spawning areas while others depended on certain flows to
trigger the spawning and migration response and allow passage
to spawning areas. Certain rivers or river reaches were heavily
used by Canada geese for nesting. Adequate flows were necessary
to provide security from predation for the island-nesting geese.

Additional instream fiow considerations are the functions
associated with the high flow period. Basic channel habitat
features and island and gravel bar structure result from the
channel-forming flows which occur during high water.

Neither the channel-forming flows nor the specific bio-
logical attributes of certain streanms could be addressed in the
instream flow methodologies available at the time. It was con-
sidered fundamental to the department's effort to base the in-
stream flows, as much as possible, on specific biological func~
tions associated with the wvarious streams.
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(2} To rely on field personnel most familiar with a par-
ricular river or xiver reach for a site-specific
determination of instream flows and to support and
defend the flow recommendations.

cince the basic goal was to have the instream flows reflect
site-specific biclogical conditions, the person most familiar
with the area was assigned the task of determining instream flows
for that area. In some Cases, existing regional fisheries per-
sonnel were utilized for cortain waters. In most cases, however,
additional personnel were hired for specific areas.

The application for reservation of flows was gsubmitted to
the Department of Natural Resourcses and Conservation (the agency
responsible for administration of the Water Use act) and sub-
jected to an adversary-type hearing nefore a hearings officer

of the Board of Natural Resources and Conservation. During the
course of the adversary hearing, the applications were gsubject
£ vigorous cross—examination by opposSing parties. The advantage

of having the person most knowledgeable about a particular river

or stream testifying and available for cross-examination 1s ob-
vious.

{33 The lower portion of the basin (below the mouth of
the Bighorn River) would receive the greatest
emphasis.

There are several reasons Ior concentrating on the lower
portion of the bagin. With the possibility of future irri-
gated agriculture expanding greatly and the prospect of con-
siderable expansion of the energy industry in eastern Montana,
the greatest potential for significant future depletions is in
the lower basin. Since excessive downstream depletions invari-
ably lead to upstream regulation through main stem impoundment,
the best chance for maintaining the vellowstone in a free-flowing
condition lies in tempering water demands on the lower river.

Tn addition, the lower Yellowstone basin is a unigue and
valuable resource in its own right. Few, if any, large warm
water riverine systems remain free-flowing. The channel form
and aguatic bicta reflect the free~flowing nature.

Tn addition, the lowey river suffers from the sum of all
upstream depletions. With insufficient funding and manpower
to adeguately cover the entire pasin, it was believed best 1o
develop a strong instrean recommendation for the lower river
and proceed upstream requesting water in areas of little bio-
logical data on the basis of supply a@lone.

5,,....1
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{4) The development of a widespread and comprehensive
public information program was essgential for the
success of the instream reservation reguest. There
are a number of significant benefits, in addition to
fish and wildlife, that accrue from adequate instream
flows. To obtain a reasonable allocation for instream
purposes, the instreanm benefits had to be identified
and compared to the consumptive uses.

A public information program was developed to inform inter-
ested parties of the reasoning behind the instream reservations,
their functions and probable impacts. In addition to regional
programs, a special issue of the department magazine (MONTANA
OUTDOORS, Vol. 8, No. 2) and a film ("Yellowstone Concerto™)
were produced for this effort.

RESULTS

Regservation Application

The Department of Fish, Wildlife & Park's application for
recervation of Yellowstone River flows was submitted to the De-
partment of Natural Resources and Congervation on November 1,
1976 {Mont. Dept. of Fish and CGame 1876). This project was
ultimately responsible for that part of the application pertain-
ing to the lower 280 miles of the main stem Yellowstone plus the
Bighorn River. Data and input were provided for the recommenda-
tion for the middle Yellowstone from Big Timber to the mouth of
the Bighorn River. Introductory remarks concerning these areas
were also prepared.

The lower Yellowstone, under predevelopment conditions, had
an estimated mean annual flow of between 11 to 12 million acre-
feet (MAF) (J. Docley, personal communication). The average
annual discharge at Sidnev for a 62-year period of record (1912-
1974 was 9.47 MAF {USGS Surface Water Records for Montana 19743.
Adjusted to the 1970 level of water depletion, the mean annual
discharge at Sidney was calculated to be 5.8 MATF {(NGPRP 1974).

The department’s instream flow recommendationsg at Sidney
were for 8.2 MAF. The purpose of this amount of water is to
provide fish and wildlife habiltat sufficient to perpetuate the
diverse species comprising this natural resource at levels com-
parable to current existing levels. In cother words, the amount
of water reguested is designed to maintain the "status guc” as
far as the aguatic and wildlife communities of the lower river
are concerned. With approximately 3.5 MAF depleted annually
from +the basin, the status guc represents a less than optimum
condition. A detailed discussion of the recommended instream
flows is presented by Peterman (197%aj.
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The following is a summary of the instream flows reguested
for maintenance of the exigting aguatic and wildlife resources
found in the lower Yellowstone River and its immediate riparian
areas. The flows are presented for the periods March-April,
May-July, August-November, and December-February. The method-
ology used for each period is briefly descriped. Where possible,
the latest biological and nydraulic data from current studies
on the Yellowstone River were used. The 1literature is cited to
substantiate current data and as 2 supplement where specific
data are incomplete. Those methodclogies selected were based on
their suitability to the biclogilcal conditions found on the
lower Yellowstone and reflect the existing data base at the time

of the application.

March=April

The March and April flows are those reguired for successful
Canada goose reproduction on the lower Yellowstone. An estimated
30 percent af the breeding population of Canada geese 1in the
surveyed areas of the Central Flyway portion of Montana utilize
the Yellowstone River main stem for nesting (T. Hingz, personal
communication: Wikt 1975). An sdaitional 15 percent nest on the
Powaer, Tongue and Bighorn rivers. Maintaining conditions favor-
able for Canada goose production on +hese rivers is thus highly

important.

The date of initiation of the first goose nest in the spring
is to some degree dependent on spring weatner conditions. In
most years, however, the period from March i through April 30
will encompass the period of goose nest initiation on the lower
river (7. Hinz, personal communication). Islands are the most
preferred nesting areas FoT Canada geese on the Yellowstone
{(Hook 1975, Hinz 1875}).

The security of a given island for nesting depends on its
isolation from predators. The farther an island is from a large
island or main bank where predators occur and the deeper the
water is separating the island from +hig area, the more secure
+he nest will be. Island security as related to distance from
a predator source and depth of the channel separating the island
from that source has been demons trated by a number of workers
{Sherwood 1965, Hammond and Mann 1956, Hook 1373).

The security of islands utilized for nesting on the lower
vellowstone is directly related to river fiows. Steady, high
flows throughout the nesting period will produce greater depths
of channels between islands and +the mainiand, and therefore
greater security, than low flows. Canada goose nesting studies
on +he lower Yellowstone in 1975 and 1976 indicate that a flow
of approximately 11,000 cfs during March and April would prevent

excessive nest predation on islands {Hinz 1977). Lower flows



(around 9,000 cfs) during the sarly part of the nesting period in the
spring of 1976 resulted in an overall predation rate of Z8 percent on
96 nests surveyved., Predation rates in individual study sections
ranged from 7 percent to 57 percent. The period of low flows in the
spring of 1976 (9,000 cfs) was the result of regulation fluctuations
of the Bighorn River by Yellowtail Dam. In 1975, higher flows (11-
12,000 cfs) during the early part of the nesting season were asso-
ciated with an overall predation rate of 11 percent (range 0 percent
to 20 percent) {Hinz 1977}. TIrregular flows with peaks higher than
12,000 cfs may produce substantial nest flooding. Using a similar
methodology, Merrill and Bizean (1972) determined that uniform re-
leases of 16,000 cofs from Palisades Dam on +he Snake River prevented
goose nest predation yet did not produce nest flooding.

Mav-June-July

To maintain the integrity of the lower Yellowstone River and its
associated aguatic and wildlife populations, it is necessary for the
reservation to reflect the historic flow regime. The high water
period of the Yellowstone occurs during May, June and July with June
commonly having the highest flows. The portion of the reservation
for these months is designed to preserve a portion of the spring
flood flows for maintenance of the channel formation processes and for
necessary biological functions.

Channel Maintenance Flows

The channel configuration of the lower Yellowstone is characterized
by channel bars, islands, braided channel areas and an accompanying
divided flow pattern in such areas. The diversity of channel, island
and channel bar types found in the lower river leads to a diversity of
habitat types for both aguatic and terrestrial populations.

The major process in establishing and maintaining the channel form
in view of its geology and bed and bank material is the annual flood
characteristics of the river {(Leopold et al. 1964, Emmett 1375} . The
Vellowstone has a flow regime characterized by an annual spring flood
which occurs during May, June and July with June commonly having the
highest flows. The low water period normally occurs from late August
through February with December, January and February having the lowest
monthly flows.

it is +the higher spring flood flows that determine the form of the
channel rather than the average or low flows. Reducing these flows
beyond the point where the major amount of bedload and sediment 1s
transported would interrupt the ongoing channel processes and change
the channel form. A significantly altered channel configuration
would affect both the abundance and species composition of the present
aguatic and terrestrial populations by altering the present habitat

types.

Tt is generally accepted that the bank full flow during the spring
flood is the most important determining factor in channel formation
processes (Leopold et al. 1964, U.S. Bureau of Reclamation 1973).
Actnual field determination of the bank full stage is extremely difficult;
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nowever, the flow of the 1% year freguency fioed is considered by
many to approximate the bank full flow {(Leopold et al. 1964, Emmett
1975). BRank full flow was estimated for the Yellowstone River at
Miles City and Sidney by using the 1% vear freguency flood freom flood
freguency relationships.

The estimated bank full flow at Miles City and Sidney is 47,000 cfs
and 52,000 cfs, respectively. It is not known how long the bank
full flow must be maintained. Until studies further clarify the
necessary duration of the bank full flow, a conservative duration period
of 24 hours was chosen.

Paddlefish Passage Flows

tn addition to maintaining the physical integrity of the channel
and associated islands, the high water period alsoc functions as a
stimulus for spawning of certain important sport fish and provides
passage flow necessary for successful migration to traditional spawn-
ing areas.

The two notable species which spawn during the high water period
are the shovelnose sturgeon and the paddiefish, The paddliefish was
selected as the key species for the high water veriod based on its
importance as a sport fish (Elser 1973), its unigueness as a species
(Vasetskiy 1971), its migratory habits (Robinson 1966, Elser 1973,
Rehwinkel 1975), and the importance of the lower Yellowstone as a
spawning area for the specles.

Bovee (1974) also suggests use of the paddlefish as an indicator
species for large rivers of the Northern Great Plains. Since the
paddiefish is the largest f£ish in the system, its passage requirements
will be the greatest. It follows that 1f the paddiefish passage re-
guirements are met, then the passage needs of other species will also
be met.

The paddlefish is & seasonal inhabitant of the Yellowstone. Spending
most of the year in Carrison Reservolr, they ascend the Missouri and
vellowstone rivers during the spring high water period to spawn. The
most commonly reported upstream migration point in the Yellowstone is
at Forsyth, Montana {(river mile 238). To reach Forsyth, the paddle-
Fish must first negotiate a low head irrigation diversion dam at In-
take, Montana {(river mile 71.1) which acts as a partial barrier to
the upstream migration of the paddlefish {(Robinson 1966, Rehwinkel
1975). A side channel bypasses the irrigation diversicon: however,
it only contains water during the high water period.

The importance of paddlefish reaching traditional upstream areas
during their spawning migration is chvious. By negotiating the
diversion dam at Intake, at least an additional 166 miles of mainstem
Yellowstone and two maijor tributaries (Tongue and Powder rivers} are
made available for spawning. Paddlefish have been docunmented in the
Powder and Tongue rivers {Elser and McFarland 1975). In addition, a
popular fishery exists for the paddiefish in areas upstream from the
Tntake diversion at the Forsvth diversicn and at the mouths of the
Tongue and Powder rivers.

i7



The Tntake diversion consists of a wood, stone and steel apron over
which rocks are periodically dumped to maintain an adeguate diversion
head.  Since the nature of the diversion may change with additional
rock, the passage reguirements of paddlefish over the diversion may
also change. In addition, the possibility exists of a more efficient
concrete diversion being installed at some future date. It is not
presently known what flows would be reguired for paddlefish passage
over a concrete structure.

A passage flow for paddlefish through the side channel which by-
passes the Intake diversion appears toO be the best measure of the
necessary long-term passage flow for paddlefish. Recent studies
indicate that the side channel is used for passage by the paddlefish
and the required flows are unlikely to change with alterations in the
diversion structure, provided the side channel itself is left unaltered.

For most of the yvear the Intake side channel is dry, flowing water
only during the spring high water period. Water first enters the
side channel at a2 flow of approximately 24,000 cfs {(all flows related
to the USGS gage at Sidney, approximately 40 miles downstream). In-
tensive sampling (electrofishing) of this side channel during the
1976 paddiefish spawning migration revealed that a flow of approximately
4%,000 cofs in the mainstem allows sufficient flow in the gide channel
for adeguate passage of the paddlefish. Observations by cthers
(Purkett 1961, Elser 1973) suggest that the duration of the high flows,
as well as the magnitude, is significant in detormining the extent of
upstream migration of the paddlefish during thelyr spawning run. There-
fore, a 45,000 cfs flow at Sidney was recommended from June 8 through
30.

Paddlefish migrations are believed to be triggered, at least in
part, by rising water conditions (Purkett 1%61). The May portion of
the reservation is designed to preserve the period of rising flows
prior to high water. The flows from May 1 through 20 are set at
11,000 cfs {Miles City and Sidney) and are an extension of the goose
nesting filows for March and April. 3By May 29, the pericd of nest
establishment is over and the bulk of the incubation is complete.
Plows for May 21 to May 31 are 20,000 cfs at Sidney and 17,000 at
Miles City and approximate the 70 percent exceedance level (a flow
which is egualed or exceeded 70 percent of the time}) for that period
{Table 2.

Flows requested for June 1 through 7 are 26,000cfs at Sidney and
2%,000 cfs at Miles City and, again, are designed to preserve a
portion of the rising stage prior to the peak of high water. The
filowe for the remainder of June {8 through 306) should reflect those
required for paddlefish passage plus the bank full flows for main-
tenance of the chammel forming processeas.

The bank full flow at Sidney is approximately 7,000 cfs higher
rhan those reguired for paddlefish passage around Intake. After
June 7, the flow should be allowed to peak at 52,000 for 24 hours.
After peaking at bank full stage, the minimum fiow becomes 45,000
~fs for the remainder of June.

The July flows requested represent a gradual drooping of water
jevels from the high water period of June to the lower water month
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Table 2. Flow Reservation For the Lower Yellowstone River
From the Mouth of the Bighorn River to the
Montana-North Dakota State Line.

Section i-Mouth Bighorn River Section 2-Mouth Powder Riveg

to Mouth Powder Riverl/ to Mont-N.Dakota state Tines/
Time Period CFS Acre-Feet CFS Acre-teet
January 4,800 285,200 4,900 367,350
February 5,500 309,745 5,900 332,277
March 11,000 676,500 11,000 676,500
April 11,000 654,500 11,060 654,500
May 1-20 11,000 436,260 11,000 436,260
May 21-31 17,000 337,110 20,000 396,600
June 1- 7 25,000 347,025, 26,000 360,906,
June 8-30 42,000 1,925,493% 15,000 2,066, 286%
July 1-20 17,000 674,220 20,000 739,200
July21-31 9,200 182,436 16,000 198,300
August 7,000 430,500 7,000 430,500
September 7,000 476,500 7,000 416,500
October 7,000 430,500 7,000 430,500
November 7,000 416,500 7,000 416,500
December 5,600 344,400 5,700 350,550
Total 7,876,889 8,206,723

1/ AlT flows in section 1 relate to the USGS gage at Miles City.

2/ A1l flows in section 2 relate to the USGS gage at Sidney.

3/ Total acre-foot figure for June 8-30 includes 1 day of bankfull fiow at
47,000 cfs.

4/ Total acre-foot figure for June 8-30 inciudes 1 day of bankfull flow at
52,000 cfs.
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of August. A gradual drop in watey levels iz designed to allow
downstream migration of both larval and adult paddlefish back to
Carvrison Reservoir. Using 70 percent exceedance flows and a two
stage drop for July, flows reguested at Sidney for July 1-20 are
20,000 cfs and for July 21-31 are 10,000 cfs.

August-September-October-November

Flows for the August through November period are based on those
required for adeguate rearing pPurposes. The successful rearing of
stream fishes is dependent upon an adeguate food supply, adeguate
habitat areas and suitable water guality (White 1975].

The principal food of most sub-adult fighes in river systems 1is
aguatic invertebrates (Scott and Crossman 1873, Biorn 1940, Miller
1970a and 1970b, Schwehr 1977). While some game specles in the
Vellowstone switch to a piscivorous diet as adults (sauger, walleye,
burbot and northern pike), others remain almost exclusively aguatic
invertehrate feeders throughout theilr entire life {shovelnose
sturgeon). Some fish, such as the channel catfish, are omnivorous
as adults, feeding on both fishes and aguatic insects {(Schwehr 1977,
Carlander 1969).

The necessity of maintaining suitable aguatic invertebrate production
is apparent. Aguatic invertebrate production takes place primarily
in riffle areas in most river systems {(Hynes 1970). Riffles are also
the areas which are most affected by reduced discharges {Bovee 19743 .
1+ is generally accepted that the maintainance of suitable riffle
conditions (for food production} will alsc maintain suitable pool
conditions (for habitat rearing). With the flows recommended for
rearing, water quality deterioration will not be a factor.

The USCS - Washington Department of Fisheries method for recommending
rearing flows in Washington is based on the assumption that rearing
is proporticnal to food production, which in turn is proportional to
the wetted perimeter in riffle areas (Collings 1874y . This method
has been recommended by White (1875) and is used here to determine
rearing flows for the August through November period.

The primary consideration in assuring adeguate rearing flows is
to maximize the wetted perimeter of the streambed in the riffle
(food production) areas, in view of the flow levels commonly occurring
during August through November. In determining the rearing flows,
representative riffle areas were located at three gites on the
lower Yellowstone (Hysham ~ river mile 274.3, Kinsey - river mile
177.2, and Intake -~ river mile 71.1} and a minimum of Iour cross-
sectional profiles surveyed at each site. Standard physical
measurements were made and the hydraulic characteristics of the
riffles at various flows were computed using the Water Surface
profile Program accerding to Spence {1975} and Deoley and Keys (1975).

Tn analyzing riffle areas in relation to flow, the wetted perimeter
is commonly plotted against discharge. Wetted perimeter generally
increases rapidly for small increases 1in discharge up to the point
where the channel nears its maximum width {(wetted perimeter extends
from bank to bank). Bevond this point, wetted perimeter increases
more slowly in relation to discharge. White (13753) suggests that the
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optimum quantity of water for rearing be selected near this inflection
point.

Since the channel configuration of the Yellowstone varies from
site to site, a given flow will not produce the same results at each
riffle. In some riffle areas, the median flow for August through
November will easily cover the riffle from bank to bank. At other
riffles, an expanse of gravel separates the actual river c¢hannel from
the high water bank, or an island gravel bar may be present. Under
these circumstances, an unseasonably high flow would be required to
extend the wetted perimeter from bank to bank. In this situation,

a flow was considered which would cover only the main portion of the
river channel.

At the Hysham and Kinsey sites, flows of between 6,000 ang 8,000
~fs were sufficient to cover shallow riffle areas. The river
immediately below the Intake diversion is believed to be a rearing
area for shovelnose sturgeon and is the only location where sub-adult
shovelnose can be consistently taken {(Peterman and Haddix 1975} . This
reach commonly has large areas of exposed gravel during the August-
November period and unseasonably high flows would ba necessary to
cover this area from bank to bank. A 7,000 cfs flow, however, would
be adequate to cover the riffles in the active portion of the main

channel.

In summary, a 7,000 cfs flow level appears adeguate for rearing
purposes (food production) at the surveyed riffles, This is only
slightly less than the median flow level Ior August through November
and would be expected to be egualed or exceeded approximately half
of the time. A rearing flow of 7,000 cfs iz recommended both at Miles
City and Sidney since flows are vexy similar at the two gage sites
from August through November and flow reguirements from the surveyed
riffles are also approximately egual. :

An additional consideration in reguesting adeguate flows for August
and September is the dissclved oxygen content of the river. If
domestic, industrial, or agricultural water consumption were to expand
in the Yellowstone River basin, increages in nutrients would occur
through lowered river flows (loss of dilution} and by the return to
the river of nutrient "wastes.® Enudson (1976}, using algal assays,
demons trated that increases in nutrients (particularly phosphorus)
could lead to exponential increases in algal biomass. Diel measure-
ments demonstrated that increases in dissolved oxygen fluctuations
can be expected with increases in this algal accumulation. The
flow at which near critical {growth limiting) dissolved oxygen fluc-
wations occurred at Custer was approximately 4,000 cfs (measured)
and at Miles City near 6,000 cfs (calculated). Diel dissolved oxygen
and algal accumulation data indicate that the iower river has a Jgreater
potential Ffor reaching harmful dissolved oxygen fluctuations with
decreased flows than does the middle river. Flows of 7,000 cfs for
rearing purposes during this period should adeguately cover the
dissolved oxygen consideration.
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December-~January-February

The winter months {December, January and Pebruary) commonly have
the lowest flows of the vear. This is also the period when the aguatic
populations are under the greatest stress. Growth for most species is
slowed or halted, larvgely a vesuit of near 0 C water and reduced pro- -
duction and availability of food organisms. Aguatic populations suffer
their greatest natural mortality and bilomass reduction during this
period. The aguatic habitat availabls to fish and their food organisms

is at its lowest point.

The riffles are commonly areas of greatest insect production in
streams (Hynes 1970} and are most affected by reduced flow levels in
the winter. Riffles are not only affected by reductions in wetted
bottom areas, but alsc by anchor ice formations in winter months.

From a biclogical standpoint, the winter months have the least
gquantitative data available. While it is known that this period pro-
duces the greatest natural mortality., the exact causes of winter
mortalities in a stream are poeorly understood. Burbot spawn during the
winter months, but the exact times, locations, and conditions are
largely unknown. The habitat, movements and food habits of the important
gsport and forage Iighes are poorly understood for the winter months.

The biological effects of ice, both anchor ice and the massive ice
Jams which commonly occur on the lower river, remain a mystery.

In view of the critical nature of the winter peviod, it is felt
that any significant depletion at this time could produce severe
impacts on the fishes and related aguatic life and the furbearers
(Martin 1977} of the lower Yellowstone.

The lack of guantitative data makes a determination of a minimum
stream flow for the winter months very difficult. At present, it is
felt the best protection to be provided the aguatic and wildlife
resources of the lower river during this period would be to reserve
the median flow for the winter months.

Median flow valuses for the Yellowstone Rivey at Sidney and Miles
City were computed by the U.3. Geological Survey for the period
1936-1974. Median flow values at Sidney for December, January and
February are 5,680, 4,870, and 5,940, respectively. Corresponding
median flows at Miles Citv are 5,600, 5,820, and 5,460.

The requested flows for the lower Yellowstone {mouth of Bighorn River
to Montana-North Dakota state line}l are summarized in Table 2. The
lower river was divided into two sections (section 1 - mouth of Big-
horn River to mouth of Powder, section 2 - mouth of Powder River to
Montana~North Dakoeota state linel to accomodate those months where
significant variations in flow between the two USGS gage sites
{spcotion 1 - Miles City, section 2 -~ ESidnev) ocour.

The Allocation of Yellowstone Basin Water

As a result of the Yellowstone Movatorium and the reservation
provisions of the Water Use Act, 36 applications for reservation
of Yellowstone basin water were filed with the Department of Natural
Resocurces and Conservation (DHRCY. Diversionary reguests to reserve
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water to irrigate 443,712 acres totaled 1,186,582 AP and were sub-
gation districts and 3

mitted by 14 conservation districts, 2 ilrri i
governmental agencies. Bight munici lities applied for 391,517 AF
F Four reservations were

ool
with Billings alone asking for 317,456 .
filed for multipurpose storage projects totaling 1,175,800 AF.
These are total diversion figures: actual consumptive use would be
less due to return flow.

Tnetream Flow reservation applications wevre filed by the Department
of Fish, Wildlife and Parks (8.2 MAF) and the Department of Health and
Envirenmental Sciences (6.6 MAF). The North Custer County Conservation
District reguested a uniform flow of 4,000 cfs instream during the
irrigation season at their Kinsey pumping plant and the Bureau of Land
Management reguested instream flows on several tributary streams for
riparian habitat maintenance.

Since the allocation of water in the Yellowstone basin was con-
sidered a major action, an Environmental Impact Statement was re-
quired under Montana law. The DNRC had responsibility for preparation
of +he EIS and was aided by an ongoing Yellowstone Impact Study funded
by the 0ld West Regional Commission. Various scenarios were constructed
using the application requests as a data base and the hyvdrology modeling
technigues and other information from the vYellowstone Impact Study. The
draft EIS for water reservation applications was completed on December
13, 1976. After a comment period, the final EIS8 was released on

Januwary 31, 1877,

The applicaticns for reservation of Yellowstone basin water were
subjected to examination through contested case hearings as specified
under the combined procedures of the Montana Administrative Procedures
Act and the Montana Water Use Act. The adversary hearings began on
August 8, 1977 and extended through September 27, 1978. Because of the
large amount of testimony anticipated, prefiled testimony was required.
The actual hearings were confined to the cross-axamination and redirect
examination. Fven so, the hearings lasted for nearly two months.

In defense of the application for instream flows in the Yellowstone
basin, the Department of Fish, Wildlife and Parks produced 22 witnesses
expert in a variety of disciplines and offered exhibits for inclusion
into the record. The application covered the entire mainstem Yellow-
stone in Montana (5530 miles) and 62 of its tributaries.

Parties, other than applicants, appearing in support of the de-
partment's instream request included the Montana Wildlife Federation,
Trout Unlimited, the Federation of Fly Fishermen, the Environmental
Information Center, and members of the general public. Parties, other
than the applicants, opposing the department’s instream request in-
cluded Intake Water Company, Utah International, Inc., the Montana
Power Company, the Clark Fork Valley Water Users’ Association, and the
Montana Water Development Association.

A maijor area of controversy centered around the department’s
application on the Powder River. The Powder River lies in the
eastern Montana coal fields. Both Intake Water Company and Utah
International, Inc. are competing to bulld storage projects to utilize
Powder River water for industrial water marketing. Both companies
hold large industrial water filings on the Powder River. These filings
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were held in abeyvance by the Yellowstone Movatorium.

The entire hearing proceedings were incorporated into 33 volumes
of testimony. On August 17 and 18, 1978, the Beoard of Natural Resources
and Comservation heard final arguments from each party. The reservation
application requests, the numerous exhibits, the 33 volumes of testi-
mony, and the final argument transcripts were combined to form the record.
The record became available to the board members for their deliberation

in mid-September 19%78.

mhe court ordered further extensions of the moratorium to allow
the board time to make reasonable deliberations. On December 15, 1978
+he Order of the Board of Natural Rescurces and Conservation establishing
water reservations in the Yellowstone Basin was signed. The monthly
distribution of instream flows granted by the poard for the Yellowstone
River at Sidney is shown in Table 3.

pabhle 2. Instream reservation established for the Yellowstone River
at Sidney, Montana by Order of the Board of Natural Resources

and Conservation, December 15, 1978.

Month CFS AF/Y

January 3,738 229,831
Fabruary 4,327 240,281
March £,778 416,711
April 6,808 405,031
May 11,964 735,528
June 25,140 1,495,644
July 14,526 547,090
August 2,670 164,166
September 3,276 184,817
October 6,008 369,377
Novembey 5,848 347,920
December 3,998 245,814
Total Resexrwvation 5,492,310

BISCUSSION

The concept of reserving waters for future beneficial uses and
ingtream values represents a significant departure from traditional
western water law. in the past, Montana's resources have been
exploited in a rapid and often destructive manner, as in the guest
for gold in the 1880's and early hard rock mining coperations. Under
the old water law, the water resources of the state faced the
possibility of similar exploitation. When the water resources of
the Yellowstone basin were threatened by large scale industrial
depletions in the early 19%70's, & moratorium on water filings over
20 cfs was imposed, and most of the unallocated waters in the basin
were reserved for future beneficial uses under a ravised water use
act. ‘The very fact that the reservation principle was introduced
into the Montana Water Use Act and subseguently carried out in the
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vollowstone basin reflects a desire by the people that the water
rescources of Montana be developed in an orderly and environmentally
sensitive fashion. The orderly development of a region's water
regources carries with it a control on the degree and rate of ex-
ploitation of other resource developments dependent on water.

On December 15, 1978 the Order was signed by the Board of Natural
resources and Conservation reserving uncommitted waters of the
Yellowstone basin for future uses. While the full significance
of this allocation will not be known for many vears, several
implications of the reservation process itself and the Instream
reservations in particular are readily apparent.

The reservation process, as it applied to the Yellowstone basin,
provided a means to obtain a secure water supply for those future
consumptive water users who were least likely to be competitive
for future high priced water. These users, principally agricultural
and municipal in nature, were unable to satisfy their future needs
through the water use permit system since water use permits generally
address only immediate or present uses of water. These two entities
typically do not have the financial resources necessary to under-
take costly water development projects or to pay high prices for
water. Their future well-being depends con securing a certain amount
of water for reasonably defined growth and development.

The reservation process alsc provided a means for securing water
for minimum instream flows. As a result of the Board's Order of
December 15, 1978, a minimum instream flow for rivers and streams
in the Yellowstone basin was established. This establishment of
a minimum flow provides benafits to a broad segment of society.

Adequate minimum flow levels in a stream ensure existing water
right holders of a secure future water supply. Without a secure
minimum flow, existing water right holders during low water periods
or under extremely depleted conditions may have difficulty exercising
their existing rights.

Montana water Law prioritizes water rights on a first in time,
first in right rkasis. The burden of proof and responsibility fox
obtaining that right, however, lies with the senior right holder.

The practicality of the matter suggests that by the time the existing
right user notifies junior users, takes the junior user to court if
necessary, and obtainsg a court order to halt the junior user from
obtaining water, either the critically low flow period has passed

or the irrigation season is over. The guerantee ©f a minimum sStream
flow throughout the basin benefits holders of existing water rights
by ensuring that the source of supply for their water 1is not severely
depleted.

Each of the 13 applicant conservation districts applied for minimum
flows to reasoconably protect water levels at diversion sites of
present irrigators. Minimum instream flows protect existing water
rights by avoiding the necessity of expensive reconstruction of
pumping facilities, ditches, canals, or other facilities which would
result from depleted flow conditions.
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Securing a minimum instream flow contributes to the maintenance of
water guality in a river. The concentraticn of pollutants and
consegquently the degree of pollution in a river, is generally
dependent on the flow of that river. In the Yellowstone, this
is particularly true for the concentration of total dissolved
solids (TDS). Generally, the lower the stream flow, the higher
the concentration of total dissolved sclids and other pollutants.
High TDS levels not only affect water quality for domestic pur-
poses, but high concentrations of salts in the water also adversely
affect use for irrigation. The establishment of adeguate instream
flows will prevent certain pellution problems from becoming critical
because of sxcessive depletions and dewatering.

The establishment of minimum instream flow levels affects water
availability for appropriators junior to the reservations. When
flow levels drop below the specified minimums, appropriators junior to
the instream reservation will be reguired to cease withdrawals.

Tn the Yellowstone basin, the annual discharge and pattern of
runoff is generally dependent on the mountain snowpack and its rate
of thawing, although it is influenced to a certain extent by
precipitation throughout the remainder of the vear. In a free-
flowing river system, a given flow will occour with a certain
frequency that can be determined from historical flow records.

The minimum instream flows granted for the lower Yellowstone can

be expected to be egualed or exceeded approximately 85 percent of
the time. In other words, appropriators junior to the instream flow
reservation could expect to obtain a reliable water supply approxi-

mately 85 vears ocut of 100,

For efficient, full service irrvigation systems, a good water
supply is usually considered to be necessary about 8 years out of
10 on the average (DNRC 1876). In addition to the irrigation
reservations approved in the Yellowstone basin, the instream flow
levels uranted for the lower Yellowstone should allow for a certailn
degree of additional irrigated agricultural development.

For industrial energy development in the lower basin, the situation
is different. (oal conversion facilities usually require a constant
socurce of water. Industrial water applicaticns ‘junior to the
established instream flow reservation cannot be guaranteed of a
constant, uninterrupted supply of water, They would have to {1
provide offstream storage capabilities sufficient to maintain the
operation of their plant through extended drought pericds, or {(2)
modify the design of the plant cooling systems to reguire less

water, or both.

With a minimum instream flow established, water availability
may well become a limiting factor before the streams and rivers
actually become severely depleted. The establishment of
minimum instream flows, rather than a severely depleted stream
situation, becomes the impetus for water conservation alternatives.

From a fish and wildlife perspective, the implications of the
instream reservations and the allocation process on the Yellowstone
are indeed significant. Under provisions of the Water Use Act in
Montana, it is no longer necessary to abdicate water or critical
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riparian habitat areas dependent upon water Lo competing resgurce
users due to a lack of legal standing. The unprecedented opportunity
to defend agquatic and riparian habitat on the basis of water guantity
ultimately leads to the preservation of population abundance as

well as species diversity.

The results of the Yellowstone water allocation proceedings reveal
that, at least in Montana, the aguatic and wildlife resources are
recognized as serious competitors for the unallocated surface waters
of the state. Successful competition in this arena by wildlife
agencies can significantly aid in the effort to preserve the state's
aguatic and riparian habitats.

af the instream flows granted in
1 help ensure its continuance as

on of the nation's last remaining free-flowing rivers. The major
impetus for mainstem impoundment on the Yellowstone would come
from severe annual depletions mainly affecting the lower

river.

The successful implementation
the Yellowstone basin may very wel

A depleted condition in the lower basin would impact municipalities
depending on the Yellowstone for a water supply, irrigated agriculture,
which is guite extensive in the lower basin, and also industrial
development. By tempering water demands throughout the basin, the
threat of mainstem impoundment on the upper Yellowstone can be
minimized and the distinct possibility exists that the Yellowstone
will remain in a free-flowing condition.

The Yellowstone basin currently enjoys a significant measure of
protection for itsg aquatic and riparian wildlife communities as a
result of the establishment of instream flow reservations. The
protection, however, is neither absolute nor for all time. The
Order is subject to legal appeal through the courts and litigation
could extend for many yvears. In addition, the reservations must
be reviewed at least once every 10 vears, but this probably will
occur every 5 vears as presently ordered. The reservations
granted may be modified by the Board during the review process.

To maintain the instream protection for the basin, the reser-
vation must be supported and defended during the review process and
a number of conditions required by the Board for obtaining additional
data must be met. While the ressrvations on the Yellowstone are
not the final word in instream flow protection for the basin, they
set a significant precedent for future instream consideration and
the development of a river ethic. Perhaps most significant is the
fact that the ingtream reservations substantially strengthen the
opportunity to preserve the Yellowstone River in a free-flowing
condition and maintain its characteristic channel configuration
with its associated aguatic, wildlife and riparian communities.

Acknowledgements

Tt is difficult, if not impossible, to acknowledge personally the
many individuals who contributed toward the effort to secure instream
flows in the Yellowstone basin. This project was a part of that
total effort. No less than 25 individuals contributed all or part
of their talents and energies toward obtaining the goals over the

27



span of the study. Probably the individual most responsible for
this project, as well as coordinating the overall Yellowstone
effort, was James A. Posewitz, Administrator of the Ecological
Services Division, Montana Department of Fish, Wildlife and Parks.
Jim recognized the need, developed the project ocutline and secured
funding for this study. Without his efforts, this project and

its accomplishments would not have been possible. This study

was funded by the Western Energy and Land Use Team of the office
of Biolegical Services, Fish and Wildlife Services.

Literature Cited

Berg, R. K. 1975. Fish and Game Planning, Upper Yellowstone and
Shields River Drainages. Fisheries inventory and plan, fed.
aid in fish and wildl. rest, acts. Mont. project No. FW-3-4,

Job I~a. pp. 1-125.

Bjorn, E.E. 1940. Preliminary Observations and Experimental Study
of the Ling, Lota maculosa {(Lesueur) in Wyoming. Trans. Am. Fish.

Soc., 69:192-196.

Bovee, K. D. 1974. The Determination, Assessment and Design of
"Tnstream Value” Studies for the Northern Great Plains Regilon.
Univ. of Mont. Final rept., Contr. No, 68-01-2413, Env. Prot.

Agency. 204 pp.

Carlander, K. D. 1969. Handbook of Freshwater Fishery Biology.
Vol, 1 Iowa St. Univ. Press. 725 pp.

Collings, M. R. 1974. Generalization of Spawning and Rearing
Discharges for Several Pacific Salmon Species in Western
Wwashington. USGS in coop. with St. of Wash., Dept. of Fisheries.
Open file rept. Tacoma. 39 pp.

Dooley, J. M. and J. Keys. 1975. Use of the Water Surface Profile
Program. Workshop conducted for Montana Fish and Game biologists,
Jan. 22, 1975, Billings, MT. 12 pp.

Elser, A. A. 1973. Southeast Montana Fisheries Investigations.
Mont. Dept. of ¥ish and Game, Job prog. rept., fed. aid in
fish and wildl. rest. proj. No. F-30-R-9, Job I-b. 18 pp.

Elser, A. A. and R. C. McFarland. 1977. The Effect of Altered
Streamflow on Fish of the Yellowstone and Tongue Rivers,
Montana. Tech. rept. No. §, Yellowstone Impact Study. Final
report to Cld West Regicnal Commission. Mont. Dept. of Natural
Resources and Cons., Helena. 107 pp.

Emmett, W. W. 1975. The Channels and Waters of the Upper Salmon
River Area, Idaho. Geol. Survey Professional Paper 870-A,
U.8. Gov't. Printing OFff., Washington. 96 pp.

Hammond, M. D. and ©. E., Mann. 19%6. Waterfowl Nesting Islands.
J. Wildl, Mgmi. 204} 345-3LZ.

28



Hinz, T. C. 1975. Task 2:; Assessment of the Impact of Altered
Streamflows on Selected Migratory Birds. In: A study to
evaluate potential physical, biological and water use impacts
of water withdrawals and water development on the middle and
lower portions of the Yellowstone River drainage in Montana.
Annual rept. (June 25, 1974 to June 30, 1975) to 01ld West
Regional Commission. Mont. Dept. of Natl. Res. and Cons.,

Helena. pp 47-64.

+1977. The Effect of Altered Streamflow on Migratory
Birds of the Yellowstone River Basin, Montana. Tech. rept.
No. 7, Yellowstone Impact Study. Final rept. to Old West
Regional Commission. Mont. Dept. of Natl. Res. and Cons.,

Helena. 107 pp.

Hook, D. C. 1%73. Production and Habitat Use by Canada Geese
at Freezout Lake, Montana. Mont. Dept. of Fish and Game,
Job prog. rept. Fed, aid in fish and wildl. rest., proj.
no. W-120-R-3, djob GB-9.0Z, 53 pp.

1975. Upland Game Bird Inventory and FPlan. 1In:
Fish and Game planning, upper Yellowstone and Shields river
drainages. Mont. Dept. of Fish and Game. Fed. aid to fish
and wildl. rest. proj. FW-3-R, job I-c.

Hynes, H. B. N. 1970. The Ecology of Running Waters. Univ., of
Toronto Press, Toronto, Canada. 505 pp.

Knudson, K. and D. Swanson. 1976. Effects of Decreased Water
Quantity and Increased Nutrient Addition on Algal Biomass
Accumulation, and Subseguently, the Dissolved Oxygen Balance
of the Yellowstone River. Prog. rept., Montana Dept. of
Fish and Game, Env. & Inf. Div., Helena. 22 pp.

Leopold, L. B. et al. 1964. Fluvial Processes in Geomorphology.
W. H. Preeman and Co., San Francisco. 522 pp.

Martin, P. R. 1977. The Effect of Altered Streamflow on Furbearing
Mammals of the Yellowstone River Basin, Montana. Tech. rept.
No. 6, Yellowstone Impact Study. Final rept. to Old West
Reg. Comm., Mont. Dept. of Natl. Res. & Cons., Helena. 79 pp.

Matson, R. E. 1474, M™ontana Bureau of Minesg. Unpubl. open file
report, Butte.

Merrili, L. B. and E. L. Bizeau. 1972. <Canada Goose Production as
Related to Streamfliow on the Scuith Fork of the Snake River in
Tdaho: a Preliminary Survey. Idaho Coop. Wildl. Res., Unit,
Moscow. 38 pp.

Miller, D. D. 1970a. Life History 5tudy of the Burbot. Coop.
res, proi. 5, part I, Wyoming Game and Fish Commission and Univ.

of Wyoming. 90 pp.

29



Montana Department of Fish and Game. 1976, Application for
recervation of Water in the Yellowstone Basin. Mont. Fish

and Game Comm., Helena. 300 pp.

North Central Power Study. 1971. Study of Mine-Mouth Thermal
Power Plans with Extra~High Voltage Transmission for Delivery
of Pewer to Load Centers. Prepared by U.5. Bureau of Recla-
mation under direction of NCPS Coordinating Committes, Vol. I,

Summary.

NGPRP. 1974. Northern Great Plains Resource Program, Water Work
Group Repit., U.S. Government Printing OFff., Washington,D. C.

74 pp + appendices.

7,. G. 1974. Bureau of Reclamaticn Yellowstone Study.

Paoterman,
of Figh and Game, Envir. and

Quarterly rept., Mont. Dept.
Info. Div., Helena. 7 pp.

. and M. H, Haddix. 1875, Lower Yellowstone River
Fishery Study, Prog. rept. no. I. For U.8. Dept. of Interior,
Bureau of Reclamation by Mont. Dept. of Fish and Game, Env.
and Inf. Div., Helena. 056 pp.

« and . 1976a. The Ecclogical Implications
of Yellowsione River Flow Reservations., Quarterly prog. rept.
Period April 1 through June 30, 1976. Hont. Dept. Fish and
Came, Env. and Info. Div., Helena. 2 pp.

. 1579. The Ecological Implications of Yellowstone
River Flow Reservations. Final report, Montana Dept. of Fish,
Wildlife & Parks, Env. and Info. Div., Helena. 70 pp-

. 1878a. ITnstream Flow Needs for the Lower Yellowstone
River, Montana. Mont. Dept. of Fish, Wildlife & Parks, Ecological

Services Division, Helena. (In progress)

. 1979b. Impacts Associated with Rltered Stream Flow
Patterns, Water Withdrawals and Associated Diversion Structures
on the Lower Yellowstone River, Montana. Mont. Dept. of Fish,
Wildlife & Parks, Ecological Services Div., Helena. {In progress)

Purkett, C. A. 1961. Reproduction and Early Development of Paddle-
fish. ‘frans. Amer. Fish Soc. 9$0{2):125-129.

Rehwinkel, B. J. 1975. The Fishery for Paddiefish at Intake,
Montana during 1973 and 1974. Unpubl. Thesis {M. 8.} Mont.
S+, Iniv., Bozeman. 37 pp.

Robinson, J. W. 1966, Observations on the Life History, Movement
and Harvest of the Paddlefish, Polyodon spathula, in Montana.
Proc, Mont. Bead. Sci., 26:33-44.

Schwehr, D. J. 1977. Part III. Food Habits and Forage Fish. In:
The effect of altered streamflow on fish of the Yellowstone and
Tongue rivers, Mont. Tech. Rept. No. g, Yellowstone Impact
Study. Final rept. to 0ld West Req. Comm. , Montana Dept.

Nat. Res. & Cons., Helena, pp 115-141.

TE o



Seott, W. B. and E. 5. Crossman. 1973. Freshwater Fishes of
Canada. J. Fish Res. Bd, Canada. 184, 996 pp.

Sherwood, G. A. 1965. Factors Limiting Production and Expansion
of Local Populations of Canada Geese. Canada Goose Management.

pp 73-85.

Spence, L. 1975. Guidelines for Using Water Surface Profile
Program to Determine Instream Flow Needs for Aguatic Life.
Ment. Dept. of Fish and Game, Env. and Info. Div., Helena.

33 pr.

Tarlock, D. A. 1978. Appropriation for Instream Flow Maintenance:
A Progress Report on "New” Public Western Water Rights. Utah
Law Review, 1978: 211, No. 2. PP 211-247.

. S. Bureau of Reclamation. 1972. Appraisal Report on Montana-
Wyoming Agueducts. U.S. Government Printing Off., Washington,

D.C. 31 pp + appendices.

1973, Appendix H-Sedimentation, In:
Design of Small Dams. U.S. Govt. Print. OFff., Washington D.C.
pp 789~-795.

U. 8. Geological Survey. 1974. Water Resources Data for Montana,
Part 1, Surface Water Records. U.S5. Dept. of Interior, Water
Res. Div. of USGS, Helena. 289 pp.

. 1975. Water Resources Data for Montana - Water Year
7§95, USGS water data rept. MT-75-1, Water Res. Div. of USBGS,
Helena. 604 pp.

Vasetskiy, S. G. 1971. Fishes of the Family Polyodontidae. J. of
Ichthyvology, 11(1}:18-31.

White, R. G. 1975. A Proposed Methodology for Recommending
Stream Resource Maintenance Flows for Large Rivers. 1In:

Stream resource maintenance flow studies. Coop. Proj.. Idaho
Dept. Fish and Game and Idaho Coop. Figh. Res. Unit., Moscow.

3-20 pp.

Witte, D. 1975. Waterfowl Breeding Ground and Production Survey.
Statewide Wildlife Survey and Inventory. Mont. Dept. Fish and
Game, fed. aid to fish and wildl. rest. proj. W=-130-R~6, Job
II-8.3. 26 pp. :

Footnotes

lon January 12, 1979 the MCA replaced the RCM 1947 as the official
codification of laws enacted by the Mentana Legislature.

QBy amendment and court action, the moratorium was extended until
December 31, 1978.
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