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PREFACE

This veport contains an analyses of the Montana Department of Fish and
Game's efforts to secure an instream Tlow reservation for the Yellowstone
Basin under provisions of Section 85-2-316, MCA. Background information is
provided on historical efforts to secure instream flows, the development of
the reservation concept in Montana Water law, recent events Teading to the
Yellowstone Moratorium and the impetus for allocation of the Yellowstone
Basin's waters.

The procedurss for obtaining instream flow reservations under Montana law
are outlined. The role of this contract project in securing an instream Tlow
reservation for the lower Yellowstone 1s discussed as well as the depariment’s
instream request for that reach of river. The resuylts of the allocation of
Yellowstone Basin water through the reservation process are presented.

A listing of current biological reports pertinent to the main stem of the

Yellowstone is included. The implications of Yellowstone River instream flow
reservations are discussed.
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EXECUTIVE SUMMARY

The national energy situation requiras serious energy conservation measures
and the development of a high degree of national enerqy S%Es*basfériﬁﬁsy
Suggested as part of the solution to the enevrgy problem is the utilization of
coal reserves in the western United Sfates. These states, primarily rural in
nature, with sparse human populations and 1ittle industrialization, are also
habitat for some of the naticn's finest Fish and wildlife populations. Un-
restrained energy development seriously threatens that wildlife abundance.

i’j’

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 1ts tributaries. The Yellowstone River has survived as one of the
last large, free-flowing rivers in the continental United States. Lack of main
stem impoundments allows spring peak flows and fall and winter Tow flows to
influence a unigue ecosystem and aesthetic resource. From the clear, cold
water cutihroat trout fishery in Yellowstone Naticnal Park to the warmer water
habitat at its mouth, the river supports a variety of aguatic environments
that remain relatively undisturbed. The adjacent terrestrial environment,
through most of the 550 Montana miles of river, is an impressive cottonwood-
willow bottomland. The river has also been a major factor in the settlement
of southeastern Montana, and retains much cultural and historical significance.

Montana has taken the Tegiziative initiative in trying to protect its fish
and wildlife resource and moderate the rate of development. Its legisiation
in many respects is model legisiation and many of the new concepts now contained
in Montana's laws may have application Tor 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 Hesources and Conservation io
reserve water for existing or future beneficial uses, or to wmaintain a minimum
flow, Tevel, or guality of water. In March of 1974, the legisiature imposed
a 3-year moratorium on water developments over 20 cubic feet per second or
14,000 acre-feet storage in the Yeliowstone Basin. The moratorium emphasized
the need for reserving water in the Yellowstons Sagén for the protection of
existing and future beneficial uses of water. Particular attention was to be
given to reserving waters for municipal and agricultfural needs as well as
guaranteeing minimum instream flows for the protection of aguatic 1ife, water
guality and existing rights.

The Department of Fish and Game concentrated its efforis at determining

instream flow needs on the Tower fe3éew$z&ﬁﬁ where energy development and potern-
tial water demends were greatest. This project was developed to coordinate and

¥



supplement research efforts at the field level and prepare, support and defend
a reservation application for instream flows for the Tower Yellowstone River.

The department's request for the lower Yellowstone River at Sidnay (Mont.-
North Dakota border) amounted to 8.7 million acre-feet {MAF). These flows were
designed {1) to minimize nest predation on the Canada goose population, (2) to
provide passage flows for the paddliefish spawning migration, {3} to maintain the
existing channel morphology. (4} to prevent excessive diurnal dissoived oxygen
fluctuations, {5) to prevent dewatering of riffle areas, and {6) to minimize
winter mortality.

After due consideration of a1l competing applications for reservation of
Yellowstone Basin water, the Board of Natural Resources and Lonservation 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 insiream
flow granted on the lower Yellowstone can be expected to be egualed or exceeded
on a frequency of approximately 85 years out of 100.

The establishment of minimum flows in the Yeliowstone Basin by the Board
of Natural Resources and Conservation should prevent future depletions from
further impacting the aguatic eccsystems during Tow water years. Future water
users not covered under a2 reservation {principally industrial) may have to
apply water conservation methods or supply on-site storage facilities to be
assured of a constant water supply. By fempering water demands in the lower
basin, the threat of main stem impoundment is minimized and the chances are
enhanced for maintaining the Yellowstone River in a2 free-Tiowing condition.

Certain guestions remain to be addressed. The division of tributary
streams according to the Yellowstone Compact and the guantification of Indian
riahts may well affect the Yellowstone Basin. The resolution of these
questions and the ultimate usage of that water will not affect the amount of
the instream resevvation granted per se; however, the prigrity of the above
mentioned claims will affect the frequency with which the minimum instream
Flows will occur. This impact has not yet been addressed,

This report was submitted in fulfillment of Coniract Number 14-16-0006~
3063 by the Montana Depariment of Fish and Game, 1420 East Sixth Avenue,
Helena, Montana 596071, under the sponsorship of the 0ffice of Biological
Services, U.S. Fish and Wildlife Service. Work was completed as of May 1979,

vi
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Montana is one of the few western states which has the legal framework
necessary to allocate a purtion of i+s surface waters to remain instream Tor
Fish and wildlife purpeses. In a radical departure from common western waler
Taw, the enactment of the 1973 Water Use Act hy the Montana legisiature made
the "Reservation Concept” an integral part of aporopriation doctrine for
allocation of water. The provisions and implementation of that act provided
the impetus for this projecil.

Prior to the 1973 Hater Use Act, Montana functionad ynder 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 maximum utilization of fhe state’s water resources {Tarlock 1978). Under
this Taw, the First use in time had the first use in right and water was dis-
pensed on a first come, Tirst served basis.

Montana operated under the "old" water law for over 100 vears. During
this time there was no legal means of securing instream flows Tor fish and
wildlife and other uses and no recourse through the law when streams bacame
severely dewatered, Two major obstacies in the old water Jaw prevented
securing instream flow protection for Fish and wildlife. First, water could
only be appropriated for a "heneficial® use and fish and wildlife simply were
not specifically recognized as heneficial 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 wildiife had been considered
thenaficial® users of water, the diversion requirement would have nullified
arn instream water appropriation effort.

The procedure for obiaining water rights did not contain a mechanism for
denying anyone water basec on environmental degradation per se. Even though all
water rights are "subject to existing vights,” the responsibility and burden of
maintaining a senior water right resis with the senior right holders. As a
resylt, several major vivers and meny small sirveams and tributaries in Montana
became severely dewatered through overappropriation and overuse.

Under the old water use law, 1ittle could be done to protect instream
values. In the early 1960's, serious Tegislative efforts were initiated fo
ohtain a "beneficial use" status Tor fish and wildiife and to develop & pro-
cedure for keeping water in the stream, instream fiow, to meet Tish and wildlife
needs. These early efforts were largely gnsuccessful.

The first instream flow consideration in Montana was given 1o fish and
wildlife by the 1969 Montana Legisiature with the passage of Chapter 345,



Laws of 1969 and later codified as Section 89-8071, RCM 1947. This act allowed
the Montana Fish and Game Commission to file for the unappropriated waters of
selected streams of the state in amounts necessary for the preservation of

Fish and wildlife habitat. Portions of 12 streams named in this act weve filed
upon. These appropriations are commonly referved to as the department’s
“Murphy's" rights, after the principal sponsor of the bill, Representative

James Murphy. A summary of section 83-801 and the department’s instream Filings
ynder that statute is included in Appendix A.

While Section 89-801 provided a measure of protection for 12 selected
ctreams in the state, it did nothing for the rest of the waters. In 1873
Montana water law was completely revised. The resulting Tegislation was the
Montana Water Use Act (Chapter 452, Laws of 1973 and codified as Sections &9~
865 et. seq.). This act contained several significant sections for the main-
tenance and preservation of instream flows for fish and wildiife benefits,
The instream features of the act have assumed landmark significance in water
planning and allocation efforis in Montana. No Jonger is water Taw strictly
utilitarian; now it contains mechanisms for the recognition and maintenance
of instream rights.

The 1072 Montana Water Use Act overcame two major probiems which previously
prevented fish and wildlife from securing protection for instream flows. First,
Section 85-2-102, Montana Code Annotated (MCA)Tspecifically defined fish and
wildlife as a2 "beneficial use” of water:

85-2-102. Definitions. Unless the context requires
otherwise, in this chapter the following definitions
appiy:

. . . 12) "Beneficial use” means a use of water for
the benefit of the appropriator, other persons, or
the public, including but not Timited to agricultural
{including stock water) domestic, fish and wildlife,
{emphasis added) indusirial, irrigation, mining,
municipal, power, and recreational uses.

Second, a procedure was developed to secure water for instream purposes.
Mo Tonger was it necessary to divert water before it could be put to a
meneficial uyse. This procedure is contained in Section 85-2-316 MCA,
commonly referred to as the Reservation Concept. Section 85-2-316 is presented
below in its entirely.

85-2-316, BReservation of waters. (1} The state or
any political subdivision or agency thereof oy the
United States or any agency thereof may apply to the
board to reserve waters for existing or future
heneficial uses or to maintain a minimum flow, level,

1 . . - .
On January 12, 1979 the MCA replaced the RCM 1947 as the official codifi-
cation of laws enacted by the Montana Legislature.
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or guality of water throughout the year or at such
periods or for such length ef time as the board
designates.

{2} Upen receiving an applicatiocn, he ﬁ@$arimﬁﬁt

P orocesd in accordance wztﬁ 8“ 2 337 througn
5 2 309. After the hearing provided in 8%m2~3ﬁ§,
the hoard shall decide whether to reserve the watler
for the applicant. The department’s costs of §§?5Q§
notice, heiding the hearing, conducting investiga-
tions, and mg%éfg records incurred in acting upon

the ﬁp§3§ cation to reserve wste?a except the cost of
salaries of the depariment’s personnel, shall be paid
by the appiicant.

(3) The board may not adopt an order reserving water
unless the applicant establishes to the satisfaction of
the board:
{a) the purpose of the reservation;
(b} the need for the reservation;
(c) the amount of water necessary for the purpose

of the reservation:
{d} that the reservation is in the public interest.
(4} If the purpose of the reservation requires con-
Si?ﬁﬁi%ﬁ% of a storage or éﬁgsrq ion facitity, the
applicant shall establish to the satisfaction of the
noard that thers will be progress tawafﬁ completion

of the facility and accomplishment of the purpose with
reasonable diligence in accordance with an established
plan,

(5} After the adoption of an a?def reserying waters,
the éeagwtﬁe?i may reject an a?§s cation and refuse

a permit ?Gw the appropriation of reserved walters or
may, with the approval of the board. issue the permit
subject o igbﬁ terms and %ﬁ@*? ons 1t considers
necessary for the protaction of the objectives of

the reservation.

{6) A reservation under this section shall date from
the date the order veserving the water is adopted by
the bpoard and shall not adversely affect any rights in
existence at that tise.

(7} The board shall, pericdically but at least once
every 10 vears, review existing reservations to ensure
that the objectives of the reservation are baing met.



Where the cbjectives of the reservation are not
being met, the %garé may extend, revoke, or modify
the reseyvation.

Basically, the reservation process allows for the allocation of the
unappropriated waters of the state for future beneficial uses. The state
or any political subdivision of the state or any agency of the federal qovern-
ment has the opportunity to reserve water. Waters may be reserved for
existing or future beneficial uses or to maintain a minimum flow, level or
quality of water.

The decision-making authority for approving, modifying or denying an
application for reservation of water rests with the Board of Hatural Resources
and Conservation. An applicant desiring to reserve water must establish fo
tha satisfaction of the Board four major items: (1) the purpose of the reser-
vation, {2) the need for the reservation, (3} the amount of water necessary
for the reservation, and {4) that the reservation is in the public interest.
These items are debated and cross-examined at Tength through an adversary
hearing process. The resulting record is then reviewed by the board and used
as a basis for its decision.

The significance of the Reservation Concept to the fish and wildiife
resources of Montana cannot be overemphasized. For the first time fish and
wildlife as benaficial 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. MNo longer do the aquatic resources, vecreational uses and other
instream values have to accept merely what is left over after the diversionary
uses have been satizfied: rather the Department of Fish and Game has the
opportunity and, in fact, responsibility to actively seek protection and
preservation for instream values.

Probably as significant as the Reservation Concepl itself, at least from
a practical standpoint, are the policy statements contained in the Montana
Water Use Act. Policy considerations preface each chapter of the act and
explain the intent of the law. The intent of the legislation is critical
to the interpretation of the legislation itself. Section 85-1-101 WCA con-
tains the policy considerations for the Water Use Act and 1s presented below:

85-1-1071. Policy considerations.

It is hereby deciared as follows:
(1) The general welfare of the peop !

e of Montana, in view of the
g economy reguires that
Timum beneficial use

i
i
state's population growth and expanding

2
water resources of the state be put fo op
and not wasted.

Z ; . o ie s ‘o . . . L.

At the time of this writing the Montana Legisiature is considering
amendments to this statute which will place maximum Timits on insiream flow
reservations from a stream and prioritize reservations.

o



Sevaral of the ﬁﬁ** s conside
bearing on instrean va! yes. Subse
ment of the state’s water resour

(2} The ic policy of the state is te promote the
conservation, development, and beneficial use of the
state’s ¥ - pgsources to secure maximum econowmic

and sogi nsrosperity for 1ts cifizens

{3} The he exercise of 1ts soverelign power,
acting the department of natural resources and
saﬁagylﬁ nordinate the development and use
of ?nt s of the state s0 as o e??aaL
full ai@ servation and protection of 1

wat %w res

(4) The development and utilization of waler resources
and the efficient, economic distribution thereof are
vital to tne Q@ﬁ;%é in order 1o W?%iﬁii existing uses
and to assure adequate Tuture ﬂag ties for domestic,
industrial, agricultural, and otner heneTicial uses.
(B} The water resources of the state must be protected
and conserved to assure adequate supplies for pubiic
recreational purposes and for the conservation of wild-
1ife and agustic 1ife.

{6} The public E?%Qf st reguires the consiriuct ion,

pperation, and maintenance &? a system of works for

the conservation, §@¥ elopment, storage, distribution,

and utilization of water, &ﬁiﬁ? construction, operation,

and maintenance is a single object and is in all respects
are and benefit of the people of the state.

D

¥

(7Y 1t is nscessary o Cﬁ@?é?ﬁaie zﬁgéﬁ, state and
fedoval water respurce development and utilization
plans and projecis through a ct@g?a ﬁg@ﬁ“y of state
government, the department of natural resources and
conseryvation,
{8) The gre omic henefit to the people of
Montana can I only by the sound coordination
§§

of developmen i ag %aée? resources
with the deve

resoyrces of

S

@

hese %ég%ﬂt???% and to protect the
from diversion to other areas of
@
1
B

um

(9) 7o achieve
waters of Montan
the nation, it
convrdinated mu
gressively Tormu
plan.”

sgential that a comprshensive,
fe-yse waler resource y?&ﬁ be pro-
ed, to be known as the "state water

P
L P P SR 1 (""'i“

ratio ns mentioned above have a significant
i

. . secyre maximum economic and

(S 2]

ipn 7 promotes the conservation and develop-



SOCTA ﬁrabge?aiy for its citizens. . . . The inclu
adds a new dimension to the otherwise strictiy util
Taw and implies a social benefit to water,

ion of the word Ysocial”
i concept of water

Subsection b 5@@gﬁf§fﬁ§§y addresses the need for preservation of adeguate
supplies of water . . . for public recreational purposes and for the conser-
yation of wildlife and aguatic 1ife. . . .7 This directly addresses the nesd
for instream flows to mainiain what can be termed "social values” as well as
supporting the concept thalt wiidlife in and of iiself is Lo be protected and
conserved,

An additional policy statement appears in Section 85-2-107 MCA and appears
as follows:

85-2-107. Beclaration of policy and purpose.
{1} Pursuyant to Article IX of the Montana con-
stitution, the Tegisiaturs declares that any use
of water is & public use and that the waters
Wwithin the state arve the property of the siate
for the use of its people and are subject to
appropriation for beneficial uses as provided

in this chapter.

{2} A purpcse of this chapter is to implement
Article IX, section 3 {4) of the Montana con-
stitution, which reguires that the Tegislature
orovide for the administration, control, and
regulation of water vights and establish a system
of centralized records of 311 water rights. The
iegislature declares that this system of central-
ized recovds recognizing and establishing all
water rights s essential for the documentation,
protection, preservation, and future beneficial
use and development of Montana's water for the
state and its cilfizens and Tor the continued
development and completion of the comprehensive
state water plan.

{3} 1t is the policy of this state and a purpose
of this chaster fo encourage the wide uyse of the
state’s water resources by making them availabie
for aggrsgriéﬁég' consistent with this fhﬂﬁ%@r
and to provide for the wise utiiization, develipp-
ment, and conservation of the waters of the state
for the maximum benefit of é,s ceople with the
teast possible degradation of the natursl aguatic
ecosystems. In pursuit of i&%s poiicy, the state
encourages the development of facilities which
store and consevve walers for bensficial uss, for
the maximization of the use of those waters in
Montana, Tor the stapiiization of stream flows,
and for groundwater recharge.

o
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{4} Pursuant fo Article
Montana constitution, 1t
this state and a purpose o
and confirm all existing v
waters for any useful or ber

jon 3 {1) of the
hé? the policy of

%agzﬁf 1o recognize
3 to the use of any
tcial purpose.

FAS

w i‘“”?-("“

statement 13 subsection 3 which encourages the

Significant in this policy
ytilization of the state's water resources . . . with the least possibie
é&grﬁ@a?saﬁ of the natural aquatic ecosystem. . . ." The intent of this state-
ment is clear - sireams and rivers of the state should not be depleted to the
point where significant degradation to &%ﬁ natural ecosystem occurs. Again,
this is a departure from the strictly utilitarian aspect of historic western
water law. With this baclkground, fhe E%ﬁ&f%a ion Concept bscomes an even more
significant section of the Water Use Act

While the 1973 §&ﬂf€§éi§?§ hammerad out the specifics of the Montana Water
lse Act, energy reiated evenis were about to occur in the Mideast which would
profoundly influence the fate of gasiern Vontana, the future of the Yeliowstone
River and the course of the country 1t # The Arab oil embargo emphasized
gur dependence on foreign ¢ wa ite at the same time, nighlighted
our reliance on all forme of v self-sufficiency became a national

25 of fuel

@

goal and attention focused on do

Suggested as a
tion of the vazt co 3? teﬁ ﬁﬁ%i&g The Fort Union

coal formation aﬁﬁﬁ? much of eastern %»ﬁ%aﬁa as well as portions of Wyoming
5"‘

and North Dakota. an estimated 43 billion tons of
economically recove atson 1974}, The conversion of
coal to more usable forms ires significant quantities of water.
The Yellowstone River aﬁﬁ s are the ???ﬁa?f source of surface
water for coal conversion southeastern Montana. The development
of the coal resources at 1! For electric power generation,

vl sy
o

%
m i

2 diversion of water from the
and conyevance of a@uadaﬁis to the
Yellowstone River and its tributaries
s affecting the present flow regime

synthetic gas, or tTiguld
Yellowstone River and/or
mine sites. Withdrawal
may require storage and
and asssciated agquatic <o

The early 1970's were a time of apprehension and concern in the lower
Yellowstone Basin. Energy-related ?ﬂ“aﬁﬁg such as the korth Central Power
Study (1971} and the Montana-Wyoming agueduct stud {1872} took & national
"boiler room" approach to energy development in southeastern Montana. Coal
Eeassna activities were proceeding at s feverish rate and com petition for the
region's Timited water supply was intense. In to a number of
industrial options for water from Yellowtai
water-marketing companies applied for over 1.1
annually from the main stem Yellowstone and iis
use.

caven energy and
on acre Teet of water
itaries for industrial

5t , d development of
sastern Montana's coal resources and tﬁe a;aam§aﬁyé'g water depl @t ons in



the semi-arid plains. A legisiature which had Just struggled with instrean
concepts and water allocation proceduvres in the Montans Water Use Act reacted
sredictably and, in E§?£ passed a law iGTﬁQﬁﬁy referred to as the Yellowstone
Moratorium {Appendix B J. This Taw suspended all Targe applications (diversions
of cver 720 cubic festl pey second [cfs] or storage over 14,000 ag?emfget [AF 1)
for water use permits in the Yellowstone Basin until March 10, 1977

The legislature noted that the widespread interest In Yellowstone Basin
water threatened the existing and future beneficial uses of that water,
including recreation and wildlife and aquatic habitat. The language of the
moratorium emphasized the need for reserving water in the Yellowstone Basin
for the pr@teat@er of existing and Tuturs beneficial wa iﬁr uyses; particular
emphasis was glven to the reservation of water for agricuitural and %u?ég?pai
needs, as well as guaranteed minimum Fflows for the protection of existing
rights and aquatic 1ife.

The Yellowstone Moratorium held the line, at ieast temporariiy, on gross
depletions in the Yellowstone Basin. At the same time, it specified a 3-year
time period for the identification of future beneficial uses in the basin and
the allocation of the water to satisfy those uses.

The series of events Jjust describsd led to the urgent need for a quantifica-
tion of dinstream flows for the entire basin as well as an assessment of the
impacts associated with water withdrawals and associated diversion structures
in the lower river. Since little hia?@g?Céa work had been done in the Yellow-
tone Basin, a major research effort was reguired to §uc€easfu§§y capitalize
on the new opportunities a?&??&%?@ for the §¥§%e€%1$u of aguatic and wildliife
habitats.

The two major goals of aguatic research on the Yellowstons were: (1) to
determine instream fiow needs and support an appropriate application for
reservation of flows and {2) %o assess the impacts of water withdrawals and
associated diversion structures. The problems encountered in realizing these
goals in the Yellowstone basin were immense. The Yellowstone drainage covers
approximately one-third of the stats with river iength of over 550 miles., In
some cases, the existing baseline data were inadequate for determining instream
flows or assessing impacts. In other cases, baseiine data were compietely
Tacking. In addition., staie funding was not available to cover more than a
fraction of the necessary research costs.

It was apparent that the department's effort on the Yellowstone had to be
greatly expanded and outside sources of funding secured. Several studies
relative to the main siem of the Yellowstone were initiated which were designed
to obtain basic 1ife nistory and inventory data o better understand the
ecology of the river. A summary of the research projecits initiated or in
orogress on the main stem Yellowstone by the spring of 1975 is as follows:

BEy amendment and court action, the moratorium was extendsd until
December 31, 1678,



{1} Yellowstone River Periphyton and Phyifopiank

(2} Lower Yellowstone Aguatic Invertebrate and Forage Fish Study

(3) Lower Yellowstone Fisheries Study - Bighorn River fo Miles (ity
(4) Lower Yellowstone Fisheries Study - Miles City to Sidney

{5} VYellowstone River Migratory Bird Study

{6) lLower Yellowstone Hivaer Furbearer Study

{7) Upper Yellowstone and Shieids River Fish and Wildlife Inventory

and Planning Study

ing water reservations

With the urgency f
dinating effort among

+ e dead] ;
imposed by the Yellowstone Moratorium, the n F or
the various disciplines Eﬁﬁ a project specifically char %é v1th the task of
determining instream flow needs was obvious

The specific ebjectives of this project were as follows:

{1} To correlate and supplement the baseline data obiained from the
varicus studies 1isted above and other available information
and to assess the impacis where sufficient data exist of various
assumed river fiow regimes on ths components of the natural
biological sysiem.

{2} To develop instream flow requirements for the stream system and to
support an appropriate appiication for reservation of flows under
terms of the applicebis state statute

(3} To evaluate the agequacy of the 3-year moratorium period for
obtaining the necessary baseline data and to analyze the effective-
ness of this project approach in accomplishing objectives 1 and 2.

{4} To assemble alt data, analyses and conclusions in a manner syitable
for use in future anaiyses related o anticipated alternative waier

development and use studies.

This report is intended to fulfill objectives 2 i??gqgﬁ of this project.
Objective 1 was partially fulfilled by providing supervisory and field assistance
to studies referenced later in this repori.



DESCRIPTION: THE YELLOWSTONE RIVER

The Yellowstone River is unigue among the nation's major rivers. Two
tributaries, the Tongue and Bighorn rivers, ave regulated becayse of maéé?
dams but the Yellowstone main stem s virtualiy unimpounded fﬁ? *ts entir
Tength. The Yellowstone originates in the northwestern corner Eynmifg§
and flows northeasterly through Montana before Joining the @;ggﬁu?i River
near Cartwright, North Dakota. Tt has a total drainage arvea of apps roximately
70,400 square miles, 35,900 of which Tie 1in ?aﬁ?aﬁas its length, from iis
headwaters in Wyoming to its confiuence with the Missouri River in North Dakota,
is approximately 678 miles, 550 of which are in Montana.

Major tributaries nﬁt&rgra the Yellowstone in Yellowstone National Park
include the Gardner and Lamar rivers, In Montana. the only major south-
flowing tributary to the Vegéﬁws;@%a is the Shields River near Livingsion.
Major north- fisw ne tributaries to the Yellowstone in Montana include the Boulder,
Stillwater, Clarks Fork of the Yellowstone, Bichorn, Tongue and Powder rivers

{Figure 1J.

Headwaters of the basin are in the high mountain areas of southcentiral
Montana and northwestern Wyoming. Approximately 70% of the annual Tlow of the
Yeliowstone comes from mountain snowpack. Winter accumulation and summer
melting of this variable snowpack §3J6 the Yellowstone Biver its basic charac-
teristics of high spring runoff and low flows through the fall and winter. The
average annual runoff from the ?a% owstone Basin, adjusied to the 1970 level of
depletion, is 8.8 million acre-fest (MAF}. The maximum and minimum record

annual basin outfiows have been Eiéi and 4.3 MAF, respectively.

The Yellowstone is of great importance as a sport fishery and can be
divided into three general zones as rela Eid tn Tish distribution. From itis
headwaters in Wyoming to its mouth in North Dakota, the river changes from an
alpine, salmonid-type fishery to a diverse, warm-water aquatic ecosystem, A
Tongitudinal profile of the Yellowstone is presented in Figure 2.

Montana's portion of the Yellowstone has 50 fish species, wegrege%iéﬁg 13
families {(Table 1}. Althouch data are too limited o shov é?xﬁ??ﬁaiéﬁ? of 17
species, the probable distribution of the vemaining 33 is iliustrated i

Figure 3 {Peterman and Haddix 1875},

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

i

area is characterized by large populations of a relatively Sﬂal numbeyr of fish
species characteristic of clear, cold water rivers. The primary trout species



uidinos pa{1IoK TPIIDG 8N3100

{Appweg uidinog) YOT1L0D

WNAD Sl BMUSELd susuwnab snzouipordy

(A rwed wnag) WOINIVIZS
ahB| oM

4sbneg
ygodad MO119)4

DAL WOLPOISOR LS
PEUBPIUDE UOLPPIS0Z IS
supwssaDyf podseg
(Apwer youaqd) I¥A10¥3d
g1z gedind gog97 dog quy
snqu] nopUoTBIUL S1T0UOT
agrddedd 83 LuUM SLADT UMD 8 LEOWOT
sseq uyinowabie gopLOwI DS SNIaqdodo T
SEVC YR g NG @Ecmzt @V doTo Ty
prebang ¥ o euuedaT
paasuldung smeogqil guuwoday

S L UGS doaan 27 BUDAD "
(Ariue §sLiung) I¥0THIUWILNDD

SERG HO0Y
siddead 4oeLg

MGQ&gm i
(Apwel ysLgpon) WqﬁM

f--.

TRIBUOLE srapy ) erang
USLLIRD |auueyy SHIDIOWN §NIMTDI,
peay NG Joeld ST U SRR DT
(Aptwey Uysi3ied) I0IunWLIdL

Agyons upeiunoy snyoufydfaogd snwogsogn)
AENING @M PROBIBUILOD  SVHIOZBOQN])
A890Ns ssoubun SO SOLDD STMOLS OG0 )
BSAOUPSL DEBYTAOUS ugopide) 0aoni DUoE80XoH
oresing yinouwbig gnyg ewradfio sngorgor
O1R4ANG YRnow] ey grngng 8ngoiiey
ADNINS BNLY gngpluore swgdeqofly
dadonsdaes dsaLy orduno sapLodan)

{ALtweg 403005} IYOIWOLSOLYD

aoep asoubuoy
MOUULL pRaUEd
MOUULE A4BA LS
MOUULU SUL®Id
mouuil Assedy
JBULYS pUBS
ABULYS Dledauy
qnyo ayen

gnyn uoebanyg
qnuys peayleld
OOUD 48847
BoeR [J4usd
JRULYS usp Loy
USLEP UG

daen

eutd LABULJION

INOLT HO0AG
TNOST UMOAE

IN0LT MOQULEY
IR04T FROAUTINS
USLIDY LUM ULRIUNOY

shap Loy

{5iiePPid

POIODIDILD SHYIYOTUIYN
gvrpucad goqvydontg
sryvyonu snyzouboghiy
sngonyd snyzvuboghy
puosLyuy  snygouboqhy
SNPUTUDIL B 82A0TF O
SEPLOULIBYLY 82d0IL0Y
sgnequiyd sN188Noy
vpreb ersdoghy
§7.7 2wl %@mag&mm

S D] NODUOILD 8T I0uE
el Ravistye I %iwh@sﬁmﬁ
sponaosfiao snuobiuspoy
SULVINT BT SDAT
ovdans grutadin

{Aliwes MOUULK) IVAINIYAAD

(Apue) 8y W m

gorvuiguof SRULIeN Dy
DRATLL CUIRE
WIBUDELDE ounng
LHIDT O O DG
PUCEUL LT b wrdog Od

(ALl qnoaL) mgﬁMEQXJQW

SEPLOBOTD UOPOLH

(ALtwey ofoucOK) 3¢01LNOAOIH

vyrygods wopoi od

(Apiwe) UsLyeipped) IVAILNOMOATOM

uoRbanys 9soulRAOYS
unshdnis piligd

gnyouiaopord snyoufyaiydoog

angTY snyouRyipydoog

(Apruey uowbaniS) IyOTHIASNIAIOY

“(SBWEU UOWWOD PUB DL513UBEDS CALLIBL) JDALY BUOLSMOL (DA U3 404 PBPUOIBJ 5BLOBAS ySLd " B{ge]

o
pre



BISEOURE ®

# 3
BIBEEY 7

HORTH  DARDTA

USSR

B3E TimBER

%

#uiamadgf

FELLDW AL
FESEHYHIY

HONTARA

P / WYONING

TELLDWRTeRT LaUE

Figure 1. Yellowstone River drainage.



SI00 =

AB00

4 fuoupasia

2700 —

2400

2100 —

1BOC

Hiddi

Lower

Usper

Figure 2.

LOWSTONE RIVER

E YEL

TH

3
™

LONGITUDINAL PROFILE OF



HAALE INOLSMOMTTIA 3HL NI
SRIDFLS HSI4 40 NOLLNEIWLSIO TUNIGN LIONGT

GLE WRPOH PUD uBuLBEed C FREN0S

BEOOBIAIDUL MBS D L0 BDUSLMND00 @
BIUBEINDDY DUOISDIIG » 200 us

‘o @andid

SEHIING BARINDO IS S

{ P OUI DR -0 {uipsunag} { pludia g
BUOT  deabT) FUDF  BILPIY puoy ipddn
& &
= =T
Gl
3
& [
i
L
& L] &
A
s om s om o w ow [
SRS B oo v 0 % ® D omowow o w & d A o koG on o od b8
e v s e n affn s 8 0w aon oo w +ow s ow b om ok w g

s e a mam e m s s s Wl vu o ome e owe

uRpHamis BT
URLEB|HD e
uoalingg PEOUBAOYR
B BIBHEAGN
WSIEURT  UBEBID
FEOL I NONIDRE
s50E  winowalio
arddp ) BHMR
dedpsny  WID
YR OB
SPHING BN

GEB R UEROWDEE
sioging  gincwihg
HEIADT  (BBNDYD
WESH  SRIOMUERAG
POBYLNG gD
EEEATEY

ipfingg
Apnonsdin  IRAM
IDIBUOLG

40 AT

alapon

dansy

BRIOUDEY BOBYIIOYS
Jggnng  asoubuoy
ARYTRG  SLINM
ABRDNE  BIDIURGH
§NOI] UG

IngsL  BOYUmY
WRIISRGM MIDINOLY
wWHnIg  pOLIDH
§DRAL BUOILLRD
IELTE

o



. of mountain whitefish

are cutthroat, rainbow and brown trout. ng
pal forage fish species

L
exist and Eﬁrgﬁﬁﬁe sucker are also E%éﬁéﬁf
is the mottied sculpin,

a:'"i"‘ @J
:m
]
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o
fxt]

The stream veach From Gardiner fo the mouln h
Timber vepresents the sng%w; single reach (103 miles)
etveam in Montana and comprises 23 percent of tat
biue vibbon water. %ﬁ exgeéééﬁi Fichery axists in this veach for rainbow, Drown
and Yellowstone cutthroalt Ir @gii as wall as mountain whitefish. Rainbow and
hrown trout are the most sought-after species, and provide excellent fishing
opportunities. Although not native to the avea, they curvently provide the bulk

3 il

of the trout harvest.

a unigue and hi thv orized species.
towstone Basin, its range appears 1o
%e seyeral times more abundant than
ry {Berg 1975).

w

The Yellowstone cutthroat trout 3
Found only in the ﬁ%ﬁﬁ%é?@?& of tﬁe Ye
be quite restricted. Mountain whitefi
trout and provide an ?m;ﬂw%a?ﬁ %i?tﬁ?

2"'.'5 L

The transition zone betwsen the ??ﬁﬁ&?i§§ eold water environment of the
upper vriver and the warm wa -ﬁ? envirvonment of the lower ?§§§? extends 160 miles
from Big Timber to the mouth of ihe Bighorn River and iz referred to as the
middie Yellowstone. ﬁ%ﬁ“a=§% hoth cold and warm water species are present,
fati ¥

e}
14
their distribution and population dynamics are noorly understood.

o]

Species known to occur in the vi :3?’%§ of Reedpoint include rainbow and
brown trout, mountain wréiefsg% Topgnose, white and mountain Sdtk&rsg stonecat,
shorthead redhorse, burbot, longnose dace, and mottied sculpin {Peterman 1974).
Sampling from Laurel dow ésifeam to the Bighorn River pr@égeeé in aéﬁ%tion to
13 other 5§ecaes§ 4 small number of brown and rainbow trout, which bacame 1ess
numerous in the Tower reaches.

-

The Tower Yall @i

L
confluence with the Mis ¥ ?@Xﬁﬁé?géf 795 m%?@;; This area supports
a diverse aguatic 2g3%3“¢§a vﬁﬁ¢5§§§ a wide variety of 3&9?2@% commoniy
known as warm water fishes Important sport species found in the Tower Yellow-

POEIINLAT e
stone inciude the paddl

efich, shovelnose %t‘w”ﬁ§ﬂ§ sauger, walleye, channel
catfish, northern b;ks and burbot. In addition, large populations of nonsport
species occur which represent a Tightly utilized but potentially valuable
resource.

Thers is an increase in species diversily as one progresses downstrean on
the Yellowstone. In Yellowstone National Park above Tower Junction, the
cutthroat trout exist as the only trout species. Fleven s;eféeg {Five families]
@f fish have been recorded for the upper Vellowstone River in Montana: however,
only six S?QC§§S {four Ffamilies) are considered common or abundant., The middle
river contains %@??ﬁ%%ﬁ%i%§§ 20 fish species representing eight families;
however, sgmg?éag in this ares @as pean very limited. The Tower Yellowstone
is the most diverse, with 48 species representing | families recorded.

i
€51



METHODS

The method for obtaining instream flow protection had been determined
Tegislatively. Section 85-2-316 MCA established the reservation process and
the Yellowstone Moratorium selected the basin and detzrmined the time period
for the Tirst effort.

The obligation of the Department of Fish and Game in this process was to
represent the fish, wildlife and recreational resources of the basin for the
pubtic interest. The vesponsibiiity was to produce an application for reser-
vation 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 Yellowsteone Basin
was developed specifically for that situation. While portions of the strategy
may be transferable to other basins, the overall approach may well be unigue
to the Yellowstone situation.

In general, the strategy adopted and followed for reserving instiream
flows in the Yellowstone Basin was as Tollows:

(1}  The basic concept underlying the reservation application strategy
was to, as much as poseible, obtain site specific biological data
wpon which to determine, support and defend recommended instrean
Flows.

At the time when instream flow determinations were being made for the
Yellowstone River Basin, the science 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 g given
ctyeam. Wnile some information was available on flow criteria for cold water
fishes, very 1ittle could be found for warm water Tishes or for large river
habitats.

The Yellowstone Basin contained too many different sizes, categories and
types of streams to fend itself well to the application of a single instiream
flow methodology. The problem of applying the existing percentage methodologies
was in their inability to respond to specific biclogical or physical attributes
of individual streams or stream reaches.

As an example of specific biological attributes, certain tributaries werse
found to be vital for spawning and recruitment for main stem fish populations.
The Tocation, timing and duration of spawning as well as the Tiows required
varies with the species involved. Some species reguired only enough flow to

16



cover spawning areas while others depended on certain flows to trigger the
spawning and migration response and allow passage te spawning areas, Certain
?é?&?% or river reaches were %%&?%Ey used by Canada geese for nesting. Adequate

Flows were necessary to provide security from ﬁraé&»%gﬁ for the island-nesting
g%ese;

Additional are the functions asscciated with

the high fiow p i §E§i§“€§ and island and gravel bar
structure result ows which occur during ﬁ;ﬁh water.

Neither the channel-forming Flows nor the specific bi ological attributes
of certain streams could be ﬁé?%z gd in the instream Tlow ﬁ%ﬁgéﬁsﬂggﬁﬁ avail-
able at the time. 1t was considered ?ﬁgﬁaﬁaﬁUQg to the department’s effort to
base the instream Tiows, as m$a§ as possible, on specific biological functions
associated with the various streams.

}

ith o portioular river

(2} 7o wely on

or piver rzaeh for g ; ‘e determination of instream flows
and to support ond defend the flow recommendations.

Since the %Rﬁéc goal was to have the Instream Tiows reflect site specific
hiological conditions, the person most fap Vitiar with the area was assigned the
task of determining instream flows for that area. In some cases, existing
regional fisheries personnel weve utilized for certain waters. In most cases,
however, additional personnel were hived for specific areas

The application for reservation of flows was submitted to the Department
of Natural Rescurces and Conservation (the agency fesﬁenséb%e for administration
of the Water Use Act) and Qazaéméﬁd o an %§y§?*§?§ iype hearing before a
hearings officer of iﬁﬁ Roard of Natural Resources and Conservation. During
the course of the adversary hearing, the applications were subject to vigorous
cross~examination by @;Q@S??“ narties. The advantage of having the person most
knowledgeable about a particular viver or siream testifying and available for

cross-examination is ohvious.,

{“i:ﬁ

(3} The Lower portion of the mouth of the Bighorn River)

7
L
wonld recsd e the gy

There ars %&vﬂ?ai reasons for concentrating on the lower portion of the

hasin. With the possibility of future irrigated agriculture expanding greatly
and the prospect of considerable %Xﬁﬁﬁf“J? of the enercy industiry in eastern
%@ tana, the greatest potential for significent future depletions is in the

Tower basin. Since excessive 38%?bﬁ?ﬁam deplietions invariably lead to upstrea
requlation *%f@“gﬁ maz% stem impoundment, the best chance for xa%ﬂfﬁzﬁ;ag the
vellowstone in 2 free-flowing condition {prevention of upstream dams) lies in
tempering water demands on the lower river.

a uniaue and vatuable resource
riverine systems remain free-
lect the ?rmmngaﬁéﬁg nature.

gy U AR

ws i
in éis GWn regﬂza ragg é%)gﬁy§ 1a7Y
flowing. The channel Torm and squat

arm
ic binta re
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There was alsc a very pragmatic reason for emphasizing the lower basin.
The upper Yellowstone currently enjoys a degree of protection from a 1970
instream ¥iling under "Murphy's law,” while the Tower river suffers from the
sum of all upstream depletions. With insufficient funding and manpower 1o
adequately cover the entire basin, it was balieved best io develop a strong
instream recommendation for the lower river and proceed upsiream requesting
water in areas of little biological data on the basis of supply alone.

(4)  The development of a widespread and comprehensive public
information program was essential for the success of the
instrean reservation vequest. There are a mumber of sig-
wificant benefite, in addition to fish ond wildiife, that
acerug from adequate instream flows. 1o obtain a reasonable
allocation for instream purposes, the instream bene its had
to he identified and compared to the conewnptive uses.

A public information program was developed to inform interested parties of
the reasoning behind the instream reservations, their functions and probable
impacts. In addition to regicnal programs, a special issue of the depariment
magazine (MONTANA OQUTDOORS, Vol. 8, No. 2} and a film {"Yellowstone Concerto")
were produced for this effort.

1t quickly became apparent that the iower Yellowstone would become the
focal point for the department's instream flow request. Competition for
existing water supplies was high and a strong instream recommendation in the
Tower river would benefit upstream areas. I was also pbvious that outside
funding sources would have to be secured for the bulk of the aquatic research
nrojects. A supervisory field project would be necessary 1o provide the
individual projects with direction and coordination at the field level, to
obtain additional biclogical data deemed necessary and prepare and support
that portion of the reservation application pertaining to the lower Yellowstone
main stem. This project {under FWS contract no. 14-16-0006-30} was designed
to Tfulfill that need.

In meeting the previously statad ohisctives, the following study outline
was utilized:

1. Supervision of and participation in existing baseline inventory projects

A. Monitor and supervise data-gathering in all segments of ongoing
fish and game projects in the study area

B. Coordinate department activities with other agencies studying
water quality, stream hydrology and water demands

Bosst
gt

Use existing methodologies and/or develop new methodologies for
defermining the instream Flow needs of the present aguatic communities
inhabiting the lower zone of the Yellowstone

A. From ongoing studies and additional investigations establish
haseline dats on those species present and their distribution

s
o
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RESERVATION APPLICATION

The Department of Fish and Game's appiication for reservation of Yellowstone
niver flows was submitied fo the Department of Hatural Rescurces and Conserva-
tion on November 1, 1976 {(Mont. Dept. of Fish and Game 1976). This project was
yltimately responsible for that part of the application pertaining to the lower
280 miles of the main stem Yellowstone plus the Bighorn River. Data and input
were provided for the recommendation 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 betwsen 11 to 12 million acre feet {MAF) {J. Dooley, personal
communication). The average annual discharge at Sidney for a 6Z2-year period of
record (1012-1974) was 9.47 MAF (USGS Surface Waler Rerords for Montana 1974).
Adjusted to the 1970 level of water depietion, the mean annua! discharge at
Sidnev was calculated to be 8.8 MAF (NGPRP 19743,

The department's instream fliow recommendations at Sidney was for 8.2 MAF.
The purpose of this amount of water s fo provide fish and wildlife habitat
sufficient to perpetuate the diverse species comprising this natural resource
at levels comparable fo current existing levels. in other words, the amount of
water requested is designed to maintain the “status quo® as far as the aguatic
and wildlife communities of the lower river are concerned. With approximately
3.5 MAF depieted annually from the basin, the status quo represents a less than
optimum condition . A detailed discussion of the recommended insiream flows
is presented by Peterman {1973a},

The following is a summary of the instream flows reguested for maintenance
of the existing aguatic and wildlife resources found in the Tower Yellowstone
River and its immediate riparian areas. The flows are presented for the periods
March-April, May-July, August-November, and fecepber-Fehruary.  The methodoiogy
used for each period is briefly described. Where possible, the latest biological
and hydraulic data from current studies on the Yellowstone River were used.

The literature is cited to substantiate current data and as a supplement whers
specific data is incompliete. Those methodologies selected were based on their
suitability to the biological conditions found on the Tower Yellowstone and

rafiect the existing data base at the time of the application.



March-April

The March and Aprit flows are those required for successful Canada goose
reproduction on the Tower Yellowstone. An sstimated 30 percent of the breeding
population of Canada geese fin the surveyed areas of the Central Flyway portion
of Montana utilize the Yellowstone River main stem for nesting (7. Hinz, personal
communication; Witt 1975). An additional 15 percent nest on the Powder, Tongue
and Bighorn rivers. Maintaiming conditions favorable for Canada goose production
on these rivars is thus highly important.

The date of initiation of the first goose nest in Ihe spring is to some
degree dependent on spring weather conditions. In most years, howsver, the
period from March 1 through April 30 will encompass the period of goose nest
initiation on the lower piver (T. Hinz, pérsonal communication). Islands are
the most preferred nesting areas for Canada geese on the Yellowstone (Hook 1975,
Hinz 1975}.

The security of a given istand for nesting depends on its isclation from
predators., The farther an isTand is from a large island or main bank where
predators occur and the deeper the water is separating the island from this
area, the more secure the nest will be. Island secyrity as related to distance
from a predator source and depth of the channel separating the island from that
source has been demonctrated by a number of workers (Sherwood 1965, Hammond and
Mann 1956, Hook 1973).

The security of islands utitized for pesting on the lower Yellowstone is
directly related to river flows. Steady, high fiows throughout the nesting
neriod will produce greater depths of channels between isiands and the mainiand,
and therefore greater security, than Tow flows. Canada goose nesting studies
on the lower Yellowstone in 1975 and 1978 indicate that a flow of approximately
11,000 ¢fs during March and April would prevent excassive nest predation on
islands {Hinz 1977). Low Flows {around 9,000 cfs) during the early part of the
nesting period in the spring of 1576 resulted in an overall predation rate of
78 percent on 96 nests surveved. Predation rates in dndividual study sections
ranged from 7 percent to 57 percent. The period of Yow flows in the spring of
1976 (9,000 cfs) was the result to regulation of the Righorn River by Yellowtail
Darm. In 1975, higher flows {11-12,000 cfs) during the early part of the nesting
ceason were associated with an overall predation rate of 11 percent {vange O
percent to 20 percent) (Hinz 1677). Irregular flows with peaks higher than
12,000 cfs may produce substantial nest flooding. Using a similar methodoliogy,
Merrill and Bizeay (1972) determined that uniform releases of 16,000 ofs from
Palisades Dam on the Snake River prevented goose nest predation yet did not
produce nest flooding.

May~-June-Jdul)

To maintain the intearity of the Tower Yellowstone River and its associated
aquatic and wildlife populations, 7t 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 comnonly having the highest flows. The



porticn of the reservaiion for thess months is designed o preserve 2 portion of
the spring fiood flows Tor maintenance of the channel formation processes and
for necessary biclogical Ffunctions,

Channe] Maintenance Fliows. The channel configuration of fhe lTower Yellow-
stone 1s characterized by channel bars, islands, braided channel areas and an
accompanying divided flow pattern in such aveas. The diversity of channel,
istand 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 figod characteristics of
the river (Roy Koch, personal communication). The Yellowstone has a flow regime
characterized by an annual spring Tiocod which occours during May, June and July
with June commonly having the highest flows. The Tow water period normally
oceurs from Tate August throush February with December, January and February
having the Towest monthly flows.

1t is the higher spring Tlood fliows that determine the form of the channel
rather than the average or low flows. Reducing these Flows bevond the point
wnere the major amount of bedicad and sediment is Uransported would interrupt
the ongoing chamnel processes and change the channel form {Roy Koch, personal
communication, A significantly altered channel configuration would effect both
the abundance and species composition of the present aguatic and terrestrial
populations by alisring the present habitat iypes.

it is generally accepted that the bank full flow during the spring flood is
the most important determining factor in channel formation processes {Leopold,
Wolman and Miller 1984, U.S. Bureau of Reclamation 1973). Actual field
determination of the bank fuil stage is extremely difficuli; however, the flow
of the 1% vear freguency Tlood 1s considered by many to approximate the bank
full flow (Leopold, Wolman and Miller 1984). Bank full flow was estimated for
the Yellowstone River at Miles [ity and Sidney by using the 1% vear frequency
flood from flood frequency relationships.

The estimated bark full flow at Miles City and Sidney i3 47,000 <fs and
52,000 cfs, respectively {Rov Koch, personal communication). It is not known
how Tong the bank full flow must be maintained. Until studies further clarify
the necessary duration of the bank Tull flow. 2 conservative duration period

of 24 hours was chosern.

Paddiefish Passage Flows. In addition to maintaining the physical
integrity of the channel and associated islands, the high water period also
functions as a stimulus for spawning of certain important sport fish and
provides passace Flow necessary Tor successTul migration fo traditional
spawning areas.

The two notable species which spawn during the high water period are the
snovelinose sturgeon and the paddiefish. The paddlefish was selected as the key
species for the high water period based on its importance as a sport Fish
(E¥ser 1973}, its uniqueness as a species (Vasetskiy 1971}, its migratory
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habits {Robinson 1966, Elser 157
g

Rehwinksl 1975}, and the importance of the
Tower Yellowstone as a spawnin i

R
ares for the spe

[

Bovee {1974) also suggests use of the paddi an indicator species

a

for large rivers of the %ﬁaiﬁﬁﬁr Great Piains, the paddiefish is the
largest fish in the system, 1ts passag e reauirements will be the greatest. It
follows that if i%e paddiefish passage ?8%5??&@%&%% are met, then the passage

needs of other species will also be met.

The paddliefish is a seasonal inhabitant of the Yellowstone. Spending most
of the vear in Garrison Reservoir, they ascend the Missouri and Yeliowstone
rivers during the %w‘_.v high water period to spawn. The most commonly reporied
upstream migration point in the Yellowstone is at Forsyth, Montana (river mile
238). To reach Forsyth, the paddiefish must first negotiate a Tow head irriga-
tion diversion dam atl Eﬂggxg Montana {(river mile 71.1) which acts as a partial
barrier to the u;iﬁf%am migration of the paddiefish {Robinson 1966, Rehwinkel
1975}, A side channel s?ﬁacgeé the irrigation diversion, however, i1t only
contains water during the high water period,

The importance of paddiefish reaching traditional upstream areas during
their spawning migration is obvious. By ﬂ%gaﬁ%a+*ﬁg the diversion dam at
Intake, at least an additional 186 miles of main stem Yellowstone and two
major tributaries (Tongue and Powder rivers} are made available for spawning.
paddlefish have been documented in the Powder River by Jean Smith 5Eerssra§

ﬂ}
»‘%

communication) and in %&e Tongue by Elser and WcFarland (1975}. In addition,
a popular tishery exists for the p paddlefish in arsas '?S%?E&T from the Intake
diversiaon at the ?%fﬁyi% diversi ﬁu ard at the mouths of the Tongue and Powder

rivers.

The Intake diversion consists of a wood, stone and 8
rocks are periodically dumped to maintain an adequate div an head {E. Denson,
personal communication). Since the nature of the diversion may change with
additional rock, the passage re Qd@?%ﬁ“ﬁ?ﬁ of @aééz@ fFish over the diversion may
also change. In addition, the possibil exists of a more efficient concrete
diversion being instalied at some ?hga?e uﬁhgu 1t is not presently known what
fiows would be reguired for paddiefish passage over a concrete strycture.

apron over which
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A passage Tlow Tor saééiﬁsza? through the side channel which bypasses the
Intake diversion appears to be the besi measure of the necessary tong-term
passage flow for paddiefish. Recent studies indicate that the side channel is
used for passage by the paddiefish (Peterman 1976a) and the required flows are
unlikely to change with alterations in the diversion struciure, orovided the
side channel itself is Teft unaltered.

For most of the year the Intake side channel is dryv, flowing water only
during the spring high water pericd. &a%e? first enters the side channel at
a flow of aagfsx? mately 24,000 cfs (311 flows related to Eﬁ& USGS gage at
Sidney, a@ﬁwggzﬁa%@ay 40 miles downst f%&ﬁ}s Tntensive sampling {electrofishing)

of this side channel during the 1976 paddiefish spawning migration revealed that
a flow of approximately 45,000 cfs in the main stem aésswg sufficient flow in
the side channal for adeguate passage of the paddiefish (Peterman 1576b).
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Thd



Cbservations by others (Purkett 1961, Elser 1973) suggest that the duration of
the high flows, as well as the magnitude, is significant in determining the
extent of upstream migration of the paddiefish during thelr spawning run.
Therefore, a 45,000 cfs flow at Sidney is recommended from June 8 through 30.

Paddiefish migrations are believed to be triggered, at least in part, by
rising water conditions {Purkett 1961}. The May porticn of the reservation is
designed to preserve the period of rising flows pricr to high water. The Tlows
from May 1 through 20 are set at 11,000 cfs (Miles (ity and Sidney) and are an
extension of the goose nesting flows for March and April. By May 20, the period
of nest establishment is over and the bulk of the incubation is complete. Flows
for May 21 to May 31 are 20,000 cfs at Sidney and 17,000 cfs at Miles City and
approximate the 70 percent exceedance level (A Flow which s esqualed or excesded
70 percent of the time) for that periocd.

Flows requested for June 1 through 7 are 26,000 cfs at Sidney and 25,000
cfs at Miles City and again, are designed to preserve a portion of the rising
stage prior to the peak of high water. The flows for the remainder of June
{8 through 30) should reflect those required for paddlefish passage plus the
bank full flows for maintenance of the channel forming processes.

The bank full flow at Sidney (52,000 cfs) is approximately 7,000 cfs higher
than those required for paddiefish passage arcund Intake (45,000 cfs). After
June 7, the flow should be allowed to peak at 52,000 for 24 hours. Aftfer neaking
at bank full stage, the minimum flow becomes 45,000 cfs for the remainder of
June. Corresponding flows for June 8§ through 30 at Miles City are 47,000 cfs
(peak) and 42,000 cfs {winimum).

The July flows requested reprasent a gradual dropping of water levels from
the high water period of June to the lower water month of Bugust. A gradual
drop 1n water levels is designed to allow downstream migration of both larval
and adult paddiefish back to Barrison Reservoir. Using 70 percent exceedance
flows and a two stage drop for July, flows requested at Sidney Tor July 1-20
are 20,000 cfs and for July 21-31 are 10,000 cfs. Corresponding flows al Miles
City are 17,000 and 9,200 for the respective time periods.

August-September-Jctober-November

Flows for the Augusi through November period are based on those required
for adequate rearing purposes. The successful rearing of stream fishes is
dependent upon an adequate food supply. adeguate habitat areas and syitable
water quality (White 1975).

The principal food of most sub-adult fishes in river systems is aguatic
invertebrates {Scott and Crossman 1973, Bjorn 1940, Miller 1570a and 1970b,
Schwehr 1977 ). While some game species in the Yellowstone switch to a pisciv-
arous diet as adults {sauger, walleye, burbot and northern pike}, others remain
almost exclusively aquatic invertebrate feeders throughout their entire 1ife
(shovelnose sturgeon}. Some fish, such as the channel catfish, are omnivorous
§s §§a§€s§ feeding on both fishes and aquatic insects {Schwehr 1977, Cariander

969, '
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arteéra%e yrﬁéus%?@n is

The necessity of maintaining suitable aguati i
e primarily in vriffle areas

o
ép&ar%ﬁi Aguatic invertebrate r@ﬁaai on takes p
2
i

in most river systems (Hynes EG?G; f?ﬁes are also the avreas which are most
affected by reduced discharges 58f¥ea E% It is generally aztﬁgzﬁﬁ that
the maintenance of suitable ?ET??% con ﬁﬁa {for food production) will also

maintain suitable pool conditions afvy %ahéwa* rearing). With the flows
recopmended for rearing, water qual Tity deterioration will not be a factor (.
Thomas, personal comnunication).

Fall i1

The USGS - Washington Department of Fisnerie
ing flows in Washingten is based on the assumption that ?egr%ug is proportional
to food production, which in turn is proportional to the weited @ﬂ%%ﬁé*ﬁr in
riffle areas [(Collings 1974). This method has been recommended by White {1975}
and is used here to determine rearing flows for the August throygh November

period.

s Method for recommending rear-

assuring adequate rearing flows is to maximize

The primary consideration in

the weit&ﬁ perimeter of the sty Eé?&ﬁé in the riffie fc3§ production) areas,

in view of the flow levels commonly cccurring during August through %Qvembe$w
In determining the ?&grﬁﬁg flows, representative riffle areas were located at
three sites on the Tower Yellowstone (Hysham - viver mi iie 274.3, Kinsey - river
mile 177.72, and Intaks - river mile 71,10 and a minimum of four cross- -sectional
profiles surgﬁyeﬁ as &a? site, Standard physical measurements were made and
the hvdraulic characteristics of the ~iffles at various flows were computed
ysing the Water 5&??2&@ Profile Program according to Spence {1975} and Dooley

and Keys (1975].

in relation to flow, the weited §e?€m&igw is

In analyzing viffle a
charge, Wetted perimeter generally increases
L

commonly plotied against dis
rapidiy for small increase
nears 1ts maximum width (v
this point, wetted perimet
White (1975) suggests that the optimum gquantity of water for rearing be
selected near this inflection ?&?ﬂ?o

-
G D
[«H
R

in discharge up to the pol int whers the channel
tted perimeter extends from bank to bank). Beyond
r increases more slowly in relation to discharge.

£o I S ¥

Since the channel configuration of the Yellowstone varl ies from site to site,
a given flow will not produce the same réxaztm at each rg?siﬁa In some riffle
areas, the median flow for August through November will easily cover the riffie
from bank to bank. At other riffles, an expanse of gravel separates the actual
river channel from the high water bank, or an island gravel bar may be SreSﬁﬁi
Under these circumstances, an unseasonably high flow would be required &
axtend the wetted perimeter from banxk to ﬁaﬁk In this situyation, a ”an
was considerad which would cover only the main poriion of the river channel.

At the Hysham and Kinsey sites, fiows of between 6,000 and 8,000 cfs were
sufficient to cover shaliow ?%f??% areas. The river %umeﬁs,wﬁéy helow the Intake
diversion is believed Lo be a rearing avea for shovelnose sturgeon &ﬂ@ is the
only location where sub-adult ﬁ?azﬁéﬁgga can e iaﬁb?&t@fggy taken {Peterman and
Haddix 1975;. This ?@ h commonly has large areas of exposed gravel during the
August-November perio sasonably high flows would be necessary to cover

o
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this area from bank to bank. A 7, flow, however, would be adeguate to
cover the viffles in the active portion of the maln channel.

.“.‘25" C-’

in summary, a 7,000 cfs flow level appears adequate for rearing purposes
{food sraaaatﬁﬁﬁ§ at the surveved riffles. This is only slightly less than
the median flow Tevel for August through November and would be expected to be
equaled or exceeded approximately half of the time. A rearing fiow of 7,000
cfs is recommended both at Miles {ity and Sidney since flows are very similar
at the two gage sites from August through November and Tiow requirements from
the surveyed riffles are also approximately equal.

An additional consideration in requesting adequate Tlows for August and
September is the dissolved axy en content of the river, If domestic, industriai,
or agricultural water consumption were I0 8xp§ﬁd in the Yellowstone River Basin,

increases in nutrients would occour Zﬁ?ﬁﬁgﬁ ;@wﬂra% river Tlows g%@ﬁg of &z?ﬁtxaﬁ,
and by the refurn to the river of nutrient "wastes.” Knudson (1976}, using algal
assays, demonstrated that increases in nutrients (particularly phosphorus) could
lead to exponential increases in algal biomass. Diel measurements demonstrated
that increases in dissclived oxygen fluctuations can be %xp@sieﬁ with increases

in this aloal accumulation. The flow af which near c¢ritical {growth Timiting)
dissolved oxygen fluctuations $QCﬁfreﬁ at Custer was aﬁ§?QKEW§ze?g 4,000 cfs
{measured) and at Miles City near 6,000 cfs {calculated). Diel f%%se%vaé

oxygen and algal accumulation data indicate that the lower river has a greater
potential for reaching harmful dissolved oxygen fluctuations with decreased

flows than does the middie viver. Filows of 7,000 cfs for rearing purposes

during this period should adequately cover the dissolved oxygen consideration.

December-January-Februar

The winter months (December, Janua vy and February) commonly have the lowest
flows of the year. This is also the period when the aqkatﬁg popuiations are
under the greatest stress. uf%wuﬂ for mos st species s slowed or halted,
targely a resyit of near 329F water and reduced production and availability of
food organisms. Aguatic populations suffer their greatest natural mortality
and biomass reduction duvring this period. The aguatic habifat available 1o
fish and their food organisms is at iis Towest point.

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

From a biolegical standpoint, the winter months have the leasi guantitative
data available. While it is known that this period produces the greatest
natural mortality, the exact causes of winter mortalities in a stream are
poorly understood. Burbot spawn during the winter msn%&3§ ut the exaci times,
tocations, and conditions are largely unknown. The habitat, movements and
food habits of the important sport and forage fishes 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 mysiery.



In yview of the 5?%??2&% nature of the winter pericd, it is felt that any
significant depletion at this time could produce severe impacis on the fishes
and related aguatic 1ife and the furbearers {(Martin 1977) of the Tower Yellow-
stone,

The Tack of guantitative data makes a determination of a minimum stream
flow for the winter months very difficult. At present, it is felt the best
nrotection to be provided the aguatic and wildiife rescurces of the Jower
river during this period would be %o reserve the median flow for the winter
months,

Median flow values for the Yellowstione vaa? at Sidney and Miles City
were computed by the U.S. Geological Survey for the §grzﬁd 1936-1974. Median
flow values at Sidne ey for December, January M%d February are 5,680, 4,870, and
5,940, respectively. Corresponding median Tlows at Miles Qé%y are 5,600,

4,820, and 5460, ﬁeé%an flows were rounded to the nearest 100 for the reguested
Flows.

Summary of Flows

The requested flows Tor the Tower Yellowstone {mouth of Bighorn River to
Montana-North Dakota state line) are summarized in Table 2. The lower river
was divided into two sections {section 1 - mouth of Bighorn River to mouth of
Powder, section 2 - mouth of Powder River to Montana-Rorth Ea%&t& state lina}
to accommodate those months where significant variations in fiow between the
two USGS gage sites {section 1 - Miles ({ity, section Z - szﬁney; oCCur.

Requested flows for the March - May 2
sections, even though ;% certain g@afs stan
the iIwc gage sites occur.

: the same for both
ferences in flow between

5 dndicate that the major nest predation problems ocour
ested Flow of 11,000 cofe for goose nesting relates to
on 1). gg??ﬁb?@ﬁdéﬁ§§y Aigher Tiows éa??ng March

ed for section 2, since deeper channels present in
adation under Tower flow conditions and 11,000 cfs

i T

(T, Hinz, personal

Goose nesting s &
in section 1 and the reque
t%e %za@s siy %ég% fgéct
aues
st p

is beéieyeé aé&@gaww “from March to May 20 for section 2 &lso
communicationy.

Bighorn .River Fiows at Mouth

The Bighorn River enters the Yellowstone near Custer, Montanaz and is %e
Targest tr@ﬁu%afy ta the z&%%* river, .5, Beotocical Survey records sﬁé
an average annual contribution of approximately 30 percent to the ¥§§§§w3a9ﬁ8
(USGS 19753, During cevitain months, the Bighorn may contribute as much as 50
percent of the flow of ine ?§E§3w§§ang at Miles City., The need for maintaining
adequate flows in the Bighorn is apparent. A recommended flow for the Bighorn
River at its mouth is based on inflow from the Bighorn necessary to maintain

the proposed instream flows for the Yellowstone.
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Tahle 7. Flow Reservation For the Lower Yellowstone River
From the Mouth of the Bighorn River to the
Montana-North Dakota State Line.

Section 1-Mouth Bighorn River Section 2-Mouth Powder ?%?ggg

to Mouth Powder Riverl/ to Mont-M.Dakota state Tine
Time Period 0FS Bore-Feel CFS Bore-Fest
January 4,800 295,200 4,900 307,300
Februyary 5,500 309,745 5,800 337,771
March 11,000 £76,500 11.000 576,500
April 11,000 654,500 11,800 £54,500
May 1-20 11,000 435,260 11,0660 436,760
May 21-31 17,000 337,110 201,000 356,600
June 1- 7 25,000 347,075 26,000 Sﬁﬁﬁgﬁééf
June 8-30 42,000 1,925,493/ 45,000 7,066,286%
July 1-20 17,000 674,220 20,000 739,200
July2i-31 g,7200 182,436 10,000 168,300
August 7,000 430, 500 7,000 430,500
September 7,000 416,500 7,000 416,500
{Jctober 7,000 430,500 7,000 430,500
November 7,000 416,500 7,000 416,500
December 5,600 344,800 5,700 350,550
Total 7,876,889 2,206,723

1/ A1l flows in section 1 relate to the USGS gage at Miles City.
2/ A1l flows in cection 2 relate to the USES gage atl Sidney.

3/ Total acre-foot figure for June 5.0 includes 1 day of bankfull flow at
47,000 cfs.

4/ Total acre-foot Tigure for June 8-30 includes 1 day of bankfull Tlow at
52,000 ¢fs.




paring the occurrence of requested
flows at Wiles City with the corresponding discharge from the Bighorn consid-
ering a 2-day lag time. Comparisons were made on a monthly basis and data Trom
nost-regulation water years 1968 through 1975 were considered. An average
percent contribution was calculated and applied to the requested Tlows at Miles
City.

Bighorn River flows were derived by compa
5

In addition, average monthly discharge figures from Yellowtail Dam were
calculated and comparad to the discharge figures abtained by the above method.
The lower of the two figures for the comparison period was used, Reguested
Bighorn fiows at the mouth are shown 2 3
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A11 calculations For Bighorn River flows were based, for the mosi pari, on
better than average flow conditions which occurred during the posi-impoundment
period of record, Alternate methods of arriving at recommended flows for the
Tower Bighorn are being considered. As such, the Tower Bighorn flows should
he considered tentative and may be subject to possible revision as the data or

metheds indicate.

ghorn River at
B

Table 3. Flow Reservation for Bi
Bighorn, Montana (mout

H I

Period LFs Leve-Feet Period LFs Acyrp-Feet
Janyary 3,300 207,950 July 1-20 3,800 150,708
February 3,200 179,263 July 21-31 3,200 63,458
Marc 4 {00 264,008 August 7,800 172,200
April 3,50 214,200 September 2,600 154,700
May 1-20 3,800 150,708 October 2,700 166,050
May 21-31 3,800 75,354 November 3,100 184,450

June 1-7 5,200 72,181 Decembar 3.200 196,800

June 8-30 5.200 237,167

THE ALLOCATION OF YELLOWSTONE BASIN WATER

As & result of the Yellowstone Moratorium and the reservation provisions
of the Water Use Act, 36 applications for reservation of Yellowstone Basin
water were Filed with the Department of Natural Resources and Conservation
(DHRC). Diversionary requests to reserve water 1o irrigate 443,712 acres
totaled 1,186,582 AF and were submitted by 14 conservation districts, 2
irrigation districts and 3 governmental agencies. Fight municipalities applied

3
for 391,517 AF with Billings alone asking for 17,456 AF. Four reservations
3 pus
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were filed for multipurpase storage projects totaling 1,175,800 AF {Summary by
DNRC, Appendix € ). These are fotal diversion figures; actual consumptive use
would be less due to return fiow.

Instream flow reservation applications were Tiled by the Depariment of Fish
and Game (8.2 MAF) and the Depariment of Health ang Environmental Sciences
(6.6 MAF). The North Custer County Conservation District requested a uniform
flow of 4,000 cfs instream during the irrigation season at their Kinsey pumning
plant and the Bureau of Land Management requested Instream Tlows on several
tributary streams for riparian habitat maintenance.

Since the allocation of water in the Yellowstone Basin was considered a
maior action, an Environmental Impact Statement was required under Montana law.
The DNRC had responsibility for preparation of the EIS and was aided by an
ongoing Yellowstone Impact Study funded by the 0ld West Regional Commission,
Yarious scenarios were constructed using the application requests as a data base
and the hydrclogy modeling techniques and other information from the Yellowstone
Impact Study. The Department of Fish and Game's inputl was splicited for fish
and wildlife impacts. The draft EIS for water reservation applications was
completed on December 13, 1976. After a comment period, the final EIS was
released on January 31, 1977.

The applications 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 Hater
Jse Act. The adversary hearings began on August B8, 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 c¢ross-
examination and redirect examination. Even so, the hearings lasted for nearly

? months,

In defense of the application for instream flows in the Yellowstone Basin,
the Department of Fish and Game produced 22 witnesses expert in a variety of
discipiines and offered exhibits for inclusion into the record. The application
covered the entire main stem Yellowstone in Montana (550 miles) and 62 of its
tributaries.

Parties, other than applicants, appearing in support of the department’s
instream request included the Montana Wildlife Federation, Trout Unlimited,
the Fageration of Fly Fishermen, the Environmental Information Center and members
of the general public. Parties, other than the applicants, orposing the
department's instream request included Intake Water Company, Utah international,
Inc., the Montana Power Company, the Clark Fork Valley Water User’s Association
and the Montana Water Development Association.

& major area of controversy centered around the department's appiication
on the Powder River. The Powder River lies in the eastern Montana coal fields.
Roth Intake Water Company and Utah International, Inc. are competing to build
storage projects to utilize Powder River water for industrial water marketing.
Both companies hold Targe industrial water filings on the Powder River, These
filings were held in abeyance by the Yellowstone Moratorium.
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The Powder River instream reservation was yigorously defended throughout
the hearing process. The Powder River has substantial regional importance as
it is the only major water source east of the Tongue and south of the Yellow-
stone River. In addition, the Powder provides spawning areas for severa)
popultations of Yellowstone fieh as well as containing resident populations of
catfish and the rare sturgeon chub.

The entire hearing proceedings were incorporated into 33 volumes of
testimony. On August 17 and 18, 7978, the Board of Natural Resources and
conservation heard final arguments Trom each party. The reservation applica=-
tion requests, the numerous exhibits, the 32 yolumes of testimony, and the
final argument transcripis weve comhined to form the record. The record
hecame available to the board members for their deliberation in mid-September

1578,

The Board of Natural Resources and Censervation is a lay board consisting
of seven members from a variety of hackgrounds. Members of the hoard involived
in decisions on the Yellowstione water reservations were: Cecil Weeding, Jordan,
chairman: William H. Bertsche, Oreat Fallsy Dr. Wilson F. Clark, Billings;

David 6. Drum, Billings; Charles L. Hash, Kalispell; J. Vioia Herak, Charlo,
and Dr. Roy E. Huffman, Bozeman. These individuals collectively represent the
ranching, educational, legal and business communities,

The task confronting the board and the significance of their decision was
enormous. To reyiew the immense guantity of recovd associated with this process
and justly allocate the waters of the Yellowstone Basin reguired parseverance,
dedication and insight seldom encountered In & Jay board. To more fully under-
stand the position of the board during their deliberations and the final order
establishing the Yellowstone allocation, a statement of philosophy by board
member Dr. Wilson Clark which appeared in a recent article (MONTANA QUTDOORS
1979) is reproduced below:
board members were in

ically important
nowhich they

"In making their decisions, t
general agreement on several
concepts apd on the philosoph
approached the decisions.

1} Board members beiieved their yltimate responsibii-

ty was to the people of Montana in general and to those
in the Yeliowstone River Basin in particular. Such
responsibitity transcended the reservation regquests of

the many applicants, each of which considered its own res-
ervation paramount. The board endeavored to take a long-
range overview, 1o put the applications into perspective
and, as far as possibie. 10 reconcile the many conflicting
and sometimes excessive water reservations requestis.

{2} Board members were fully aware of the compiexity
of this case. From the cutset, it was evident that the
newness of the reservation concept, the stringenc

the regulations and the magnitude of the task of pre-
paring appiications put a heavy burden on the applicants
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and on the Department of Netural Resources and Consar-
vation charged with reviewing the applications. The
hoard viewed those difficylties with understanding and
did not take an ultralegalistic stance.

{3) Board members were inclined to grant, in each
case, the largest reservation that could be Justified
by the application, the record, the evidence and the
available water supply. The decisions are not eiched
on stone, since the law reguires a thorough review of
the reservations at least once every 10 years, at which
time the board may "modify” the reservation.

(4} Bopard members believed that every encouragement
should be given to development of off-siream storage
with pumping from the Yellowstone River during high-
water periods. We saw off-stream storage as the only
way high-water flows could be made available for later
release during low-flow periocds to bepefit alil down-
stream users and in-siresam reservations.

{5} Board members also believed they had an obligation
to foster, encourage and suggest conservation measures
Far the use of water. The prodigal-use attitudes of
the past are no longer tenable. Efficiency of water
delivery and use, conservation in use and a sense of
personal responsibility must be developed by each

yser. Only through such changes in attitudes Teading
to changes in habits and patterns of use will we leave
a water legacy Tor future generations of Montanans.

In making decisions within this framework, board
members recognized that Montana is a state where
natural respurces - especially water - support both
gconomic activity and nonmarket uses. Tnis has pro-
duced a classic conflict between economic values and
environmental values. The availability of water is
central to the natural respurces situation in most
instances. Board members had the responsibility of
achievying a balanced allocation of water in the
Yellowstone River Basin to mest fhe needs of con-
sumptive uses and in-stream reservations. The major
nroblem was to ensure vealistic consideration of

all factors that should enter into the water reser-
vations. "

The court ordered further extensions of the moratorium to ailow the board
time to make reasonable deliberations. On December 15, 1978 the order of the
Board of Natural Resources and Conservation establishing water reservations in
the Yellowstone Basin was signed. A summary of the board's order granting the
Yellowstone reservations has been compiled by the Department of Natural Resources
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and Conservation and is included as &gg%ﬁééx . ‘?ﬁe @@ﬁ§§3y éé§t?€%uiés§ ot
flows granted by the board for the Yellowstone River at Sidney is shown in
Tabie 4.

Table 4. Instream Reservation Established for the Yellowstone
Biver at Sidnev, Montana by Order of the Board of Natural
Rescurces and Conservation, December 15, 1978.

Month CFs AEJY

January 2,738 229,831
February 4,327 240,281
March 5,778 416,711
Boril 6,808 405,031
May 11,964 735,028
June 25,140 1,495,644
duly 10,526 547,090
Bugust 2.670 164,166
September 3,278 194,917
(ctober 6,008 369,377
November 5,848 347,920
December 3,998 245,814
Total Reservation 5,482,310

ANALYSIS OF MORATORIUM AND PROJECT EFFECTIVENESS
Moratorium

The Yellowstone River Moratorium (Section 85-8-601 et seq. WCA, formerly
Section 89-9-103 et seg. RCM 1947) passed by the 1974 Montana Legisiature
hacame effective in March 1974. This act created a 3-year movatorium on major
water allocations and was to last until March 1977. It also mandated that
reservations of water within the basin must be established as rapidly as
possible for the preservation and protection of existing and future beneficial
yses, thus setting the stage for the allocation of the waters of the basin.

Before the end of the moratorium period, rules for reservation appiications
had to be formulated; the reservation applications had to be completed and
filed; an EIS on the reservations had to be prepared, commented on, revised and
finalized; hearings to examine the reservation applications had to be held; the
record had to be compiled; the board members had to review the record; and
finally. the decision on the allocation of the waters had to be made. The
deadline for submitting the reservation applications was November 1, 1976.



This allowed approximately 2.6 years for the applicants to prepare and submit
an application. The remaining 5 months were for preparation of an EIS, holding
of hearings, compilation of the record and the deliberation and decision by

the board.

From a strictly administrative standpoint, 1t became readily apparent that
g 3-year time period of the wmoratorium was going to be inadeguate for the
location of Yellowstone Basin waters. The moratorium was extended Tegisia-
vely and through court appeal to December 31, 1978 and the final decision of
he board was made on December 15, 1978 - 4 years, 9 months after the imposition
f the moratorium.

th
al
i

EN
%
5=
i
g

In retrospect, it would appear that the minimum time period for allocation
of waters in a basin the size of the Yellowstone should be approximately 5
years. This is considered a winimum time period for several reasons. First,
a great deal of impact analysis had alveady been initiated in the Tower portion
of the basin as a result of a substantial grant from the {114 West Regional
Commission. This information was availabie for impact analysis and was
responsible for the short time reguired for sreparation of the EIS. The time
scale for preparation of the EIS may have been different had the necessary
corollary information not been available.

Second, the wheels of justice can seldom be hurried, and the water
allocation hearing is no exception. If & similar adversary hearing process is
adhered to and major opponents to the applications are present, it is uniikely
that the hearing process can be conducted in Tess than a year's time. Smaller
hasins with less complicated filings may, however, require tess time.

Lastly, the Yellowstone Basin was an opportune tocation for securing out-
side funding to obtain the needed information. The appeal of the Yellowstone
as the nation's lasi, large Free-flowing river, the national energy problems,
the intense interest in the Fort Union coal Tields as the scliution to that
problem, and the growing interest in instream flows enabled the department to
obtain funding from a variety of sources including federal government agencies,
regional comnissions and the privats indystrial secior,

This ability to secure cutside funding enabled the department to carry out
a broad program of biclogical research necessary for even a rudimentary under-
standing of the Yellowstone ecosystem. The department's chief source of
funding comes from the sales of hunting and fishing iicenses with a major
portion of the license dollars supplemented on a percentage basis with Tederal
fish and wildlife funding. With this type of a funding base, it is difficultl,
if pot impossible, to greatly accelerate funding in one area without sacrificing
other portions of the department's overall program. Without outside funding,
a substantive determination and support of a reservation for insiream flows on
the lower Yellowstone could not have been accompiished as quickly. Without
outside funding a 3-year moratorium period would have been inadequate for

-

determining supportable instream flows for the lower river.

In summary, it appears that a 5-year moratorium neriod would have betier
suited the allocation of waters in the Yellowstone Basin than a 3-year period.
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Other drainages, nowever, may vary significantly from this figure deaéﬁdiﬂg on
the requirement of the existing laws, their size, existing data base, avall-
abitity of funding and degree of competition for the waters.

Project Effectiveness

In the initial stages of the e77f determine and secure instream flows
for the lower Yellowstone, the de ga?tﬂﬁﬂi was faced with a number of unrelated
research g?@j@c?s i the Yellpwstone Basin, a critical need Tor Eéve?aé
additional proge ts in a variety ﬁf discipliines and the vesponsibility fo secure
additional funding F@% those projects. 1t was apparent that a separate position
was needed to supervise, coordinate and suppiement the extsting Field research
activities.

This project was solicited to Ful$111 the need for an on-site field
supervisory position. The basic functions of this project are as Tollows:

(1) Supervision of existing baseline inventory and research projecis.

This project provided the supervision ﬁeaassa?y to insure that contract
inveniory and research projects were successful g carried put and coniractual
obligations were met., Those nortions of the various prolects relating to
stream flow were stressed and results closely monitored for yse in the instream
flow reguest.

(2} Supplementation of existing projects.

The nesd for additional information not produced from existing projects
became evident. This project developed proposals and sought funding to generate
short-ierm ﬁf@}&ﬁa% tn obtain the needed data. In addition, this project under-
took certain portions of field research diveciiy releted to stiream flow and
not covered under other sg;é?egw

(3} Coordination of department activities with other agencies.

This project coordinated the department's instream Tiow efforis on the
Yellowstone with other agencies. In some cases, the ﬁeﬁarireﬁt seiicited funds,
or information on technical expertise in related disciplines In othsr cases,
the department supplied instream flow data to other agencies fa% impact assess-
ments, water management planning efforts and instream flow determinations.

{2} Determination of
e

tyeam Flow needs for Tower Yellowstone River
through the us X

ns
Qf existing and/or new methodologies.
The determination of instream flows for the Tower Yellowstone River has
been previously summarized and can be found in more dﬂtasé in Peterman (197%a}.

(5} Application for and support of an appropriate flow veservation as
provided for in Montana Taw.
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This project applied for and supported a reservaltion for flows in the lower
vellowstone River through the process previcusly described. The duration of
this project extended beyond the actual application deadline and provided the
opportunity for input into the EIS, to present supporiive testimony at the
hearings, to analyze and comment on opponents’ testimony and to aid in prepara-
tion and review of the department’s Findings.

(6) Prediction of impacts of various flow giterations on the aguatic and
wildlife populations inhabiting the lower Yelinwstone River.

Since this project had supevvisory control over a multidisciplinary effort
on the lower Yellowstone, it is the obvious source of an impact analyses summary.
This will be inciuded in a later report.

The effectiveness of a coordinated multidisciplirary approach in dealing
with an instream fiow problem on & Targe river is evident from the department’s
instream flow reservation reguest and subsequent defense for the Tower Yellow-
stone. For various segments of the year, waterfowl nesting conditions, paddie-
fish passage requirements, channel morphology considerations, riparian wildlife
habitat areas, minimum dissolved oxygen levels and adequate aguatic insect
production were all given consideration in the development of a desirable
annual fiow regime.

Although indicator species were selected for various periods of the year,
the concept of relying on 3 single "key" species for the entire year was con-
sidered undesirable. With a system as large and complex as the Yellowstone's,
the reliance on a single species’ needs for flows would result in a significant
Joss of ecological sensitivity for the total system. The multidiscipiinary
approach allowed several aspects of the ecosystem to be addressed in relation
to stream flow and levels of stream flow identified which are necessary for
certain hydraulic functions to occur. This approach also allows for a broader
analysis of impacts to occur, since several disciptines are invalved.

SUMMARY OF YELLOWSTONE RIVER STUDIES

During the course of the water allocation process on the Yellowstone and
the varous impaci assessments associated with coal development in eastern
Montana, a large number of articles, reports and publications were generatad.
A partial compilation of reports pertinent to the biology of the main stem of
the Yellowstone or to the department's effort to reserve instream flows in
the Yellowstone Basin it presented below:

(1} Bahls, L. L. 1974. Microflora of the Yellowstone River. 1.
Microfiora in the plankton at the confluence of the Bighorn
River. Preliminary report to the Montana Department of Fish
and Game. Environment and Information Division. Helena. 14 pp.
Rahls, L. L. 1975. Microflora of the Yellowstone River: A
nrogress report. Proceedings of the rort Union Coal Field
Symposium, Vol. 2, pp. 195-198.
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Rahls, L. L. 1976a. Microflora of the Yellowstone River. I%.
perturbations through Billings., Paper prepared for presentation
to the thirty-sixth annual meeting of the Montana Academy of
Sciences, April 23-24, Havre. 13 pp.

owstone River, [T,

Bahls, L. L. 1978b. Microflora of the Ve w5t
Al En 1 Council, Helena,

. : 11
The Non-Diatom Algae. Environmental Quality
37 pp.

Berg, B. K. 1975. Fish and game planning, upper Yellowstone and
Shields river drainages. Fisheries inventory and planning, Fed.
Aid in Fish & Wildl. Rest. Proj. No. FW-3-R%, Job I-a. pp. 1-125.

Elser, A. A. 1973. Southeast Montana Fisheries Investigations.
Montana Dept. of Fish and Game, Job Prog. Repi,, Fed. Aid in Fish
% Wiidl. Rest. Proj. No. F-30-R-9, Job 1-b. 18 pp.

Elser, A. A., B. McFariand and D. Schwehr. 1977. The effects of
altered stream flow on fish on the Yellowstope and Tongue rivers,
Montana. Technical rept. no. 8, Yellowstone Impact Study. Final
rept to the 01d West Reg. Comm., Mont. Dept, of Nat. Res. and
Cons., Helena. 180 pp.

Graham, P. J. and R. F., Penkal. 1978. Aguatic environmental
analysis in the Tower Yellowstone River. For 4.5, Dept. of Inter.,
Bur. of Reclamation by Mont. Dept. of Fish and Game, Ecological
Services Div., Helena. 10Z pp.

Haddix, M, H. and C, €. Estes. 1976. Lower Yellowstone River
fisheries study. Final Rept. for U.S. Dept. of Interior, Bureau of
Reclamation by Montana Dept. of Fish and Game.. Environment and
Information Division, Helena. &1 pp.

Hinz,
of the Yellowstone River Basin, Mentana. Technical Rept. no. 7,
Vellowstone Impact Study. Final rept. to 01d West Regional Comm.
Mont. Dept. of Nat. Resources and Consevvation, Helena. 107 po.

Knudson, K. and D. Swanson. 1976, L[ffects of decreased water

quantity and increased nutrient addition on algal biomass accumulation

N

and subsequently, the dissclved oxygen balance of the Yellowstone
River. Progress Rept., Montana Dept. of Fish and Game. Env. &
Inf. Div., Helena. ZZ pp.

Knudson, K. 1974, Effects of decrsased water quality arl increased
nutrient addition on algal biomass accumulation, and subsequently

the disselved oxygen balance of the Yellowstone River. Final rept.,

Mont. Dept. of Fish and Game, Ecoclogical Services Div., Helena
{in progress).
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(24)

Marcuson, P. 1873, Ssuthcentral Montana fisheries study. Mont.
Dept. of Fish and Game, Job Prog. Rept., Fed. Aid in Fish & Wildl.
Rest. Proj. No. F-20-R-16, Job I-a. 11 po.

Martin, P. R. 1977. The effect of altered stream flow on furbearing
mammals of the Yellowstone River Basin, Montana. Tech. Rept. No.

&, Yellowstone Impact Study. Final Rept. to 01d West Reg. Comm.
Mont. Dept. of Nat. Res. and Conservation, Helena. 79 pp.

Montana Department of Fish and Game. 1976. Application for
reservation of water in the Yeliowstone Basin, Mont. Fish and Game
Comm., Helena. 300 pp.

Montana Department of Fish and Game. 1977, WMONTANA QUTDOORS/Special
Issye. Vol B, No. 2. 45 pp.

Newsll, R. L. 1976, VYellowstone River study. Final rept. to Intake
Water Company by Mont. Dept. of righ and Game, Helena. 259 pp.

Newa17, R. L. 1977. Aquatic invertehrates of the Yellowstone River
Basin, Montana. Tech. Rept. no. 5, Yellowstone Impact Study. Final
rept, to 01d West Reg. Comm, Mont. Dept. of Nat. Res. and Cons.,
Helena. 109 pp.

Peterman, L. G. and M. H. Haddix. 1975. Preliminary fishery
investigations on the Tower Yellowstione Rivar. Proceedings of
the Fort Union Coal Field Symposium, VYol. 2, pp. 97-111.

Paterman, L. G. and M. H. Haddix. 1375. lLaower Yailowstone River
fishery study, Prog. Rept. No. 1. For U.S. Dept. of Interior,
Bureau of Reclamation by Mont. Dept. of Fish and Game, Env. and
information Div., Helena. 50 pp.

Peterman, L. G. 1977a. Lower Yellowstone fishery, MONTANA OUTDGORS/

Special Issue, Vo. 8. No. 2. pp. 33-35.

Peterman, L. G. 1977b. Ample flows for Fieh and wildlife. MONTANA
OUTDOORS/Special Issue, Vol. 8, No. 2. pp. 3%-41

Peterman L. 6. 1978. Electrofishing large rivers - the Yellowstione
experience. Presented at the flectrofishing Workshop, St. Paul,
Minn., Montana Dept. of Fish and Game, Ecological Services Div.,
Helena. 30 pp.

Poteyman, L. G. 197%a. Instream Flow needs for the lower Yellowstone
River, Montana. Mont. Dept. of Fish and Garme, Ecological Services
Div., Helena. (In progress)
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(75} Peterman, L. G. 19795, Impacts associated with altered siream
flow patterns, water withdrawals and associated diversion structures
on the Tower Yellowstone River, Montana. Mont. Dept. of Fish and
Game, Ecological Services Division, Helana. (In progress)

(26} Rehwinke®, B. J. 1875, The fishery for paddlefish at Intake,
Mantana during 1973 and 1974, unpubl. thesis {M.S.) Mont. 5%.
Univ., Bozeman. 37 pp.

{27} Schwehr, D. Jd. 1976, Distribution and diversity of aguatic macro-
inyvertebrates of the middle Yeilowsione River. Unpubl. thesis (M.5.)
Univ. of Montana, Missoula. 136 pp.

{28) Schwehr, D. J. 1977, Temperature related zonation of aquatic
insects in the Yellowstione River. Environment and Information Div.,
Montana Dept. of Fish and Game, Helena. 23 pD.

(29} Stadny, K. L. 1971, Factors affecting the distribution of stone-
F1ies in the Yellowstone River, Montana. Unpubl., PhD dissertation,
Mont. State University. Bozeman. 35 pp.

(30} Stevenson, H. R. 1579, Southwestern Montana fisheries investigations.
Job. Prog. Rept., Fed Aid in Fish & Wildl. Rest. Proj. No. F-9-R-28&,
Job Y-c. 31 pp.

Beferring to the studies mentioned above, this contract had responsibility
for the supervision of Berg {1975}, that portion of Etiser, McFartand and
Schwehr (1977} dealing with the Yellowstone River, Graham and Penkal (1978},
Haddix and Estes (1976}, Newell (1976}, Newell (1977), Schwehr {1976} and
Schwehy (1977). The following reporis were produced as & result of this
contract: Peterman (19773, 19775, 1978, 19792 and 197%b). Portions of studies
by Hinz (1977}, Knudson and Swanson {1976), and Martin (1877} were monitored
closely and results incorporated into the section of the department’s applica-
tion for reservation of flows oroduced by this contract. In addition, field
support was provided to Bahls (1975, 1976a and 19760},
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DISCUSSTON

The concept of reserving waters for future beneficial uses and instream
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 1800's and early hard
rock mining operations. Under the old water law, the water resources of the
state faced the possibiiity of similar expioitation. When the water resources
of the Yellowstone Basin were threatensd by large scale industrial depletions
in the early 1970's, a moratorium on water filings over 20 c¢fs was imposed,
and most of the unalliocated waters 1n the basin were reserved fTor Tuiture
beneficial uses under a revised water use act. The very fact that the reser-
vation principie was introduced into the Montana Water Use Act and subsequently
carried out in the Yellowstone Basin veflecis a desire by the peopie that the
water resources of Montana be developed in an corderiy and envivonmentally
sensitive fashion., The orderly develcpment of a region's water respurces
carries with it a control on the degree and rate of explioitation of other
resource developments cependent on water,

On December 15, 1978 the order was signed by the Board of Natural Resocurces
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 iiself and the
instream veservations 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 consumplive water

users who were least likely o be competitive for future high oriced water.
These ysers, principally agricultural and municipal in nature, were unable to
satisfy their fulture needs through the water use permit sysiem since waler use
permits generally address only immediate or present uses of water. These two
entities typically do not have the financial resources necessary to undertake
ostiy water development projects or to pay high prices for water, Thelr future
well-being depends on securing & certain amount of waler Tor reasonably defined
growth and development,

The reservation process also provided a means for securing water for
minimum instream fiows., As a result of the board's ovder 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 benefits to a hroad

segment of society.

Adeguate winimum flow Jevels in a stream ensure existing water right holders
of a secure future water supply. HWithout a secure minimum Tlow. existing water
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vight holders during low water periods or under extremely depieted conditions
may have difficuity exercising their existing rights.

Montana water law prioritizes water rights on a first in time, first in
right basis. The burden of proof and responsibility for obtaining that right,
however, lies with the senior right holder. The practicality of the matler
suggests that by the time the existing right user notifies junior users, takes
the junior user to court iT necessary, and obtains a court order to halt the
junior user from obtaining water, either the criticatly tow flow period has
passed or the irrigation season 1s over. The guavantee of a minimurn stream
flow throughout the basin benefits holders of existing water rights by insuring
that the source of supply For their water is not severely depleted.

fach of the 13 appiicant conservation districis appiied for minimum flows
to veasonably 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.

Securing a minimum instream flow contributes to the maintenance of water
guality in a river. The concentration of poliutants and consequently 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 solids and other pollutants. High
TOS levels not only affect water quality for domestic purposes, hut high
concentrations of salts in the water also adversely affect use Tor irrigation.
The estahlishment of adequate instream flows will prevent certain pollution
problems from becoming critical because of excessive depletions and dewatering.

The establishment of minimum instream flow leveis affects water avail-
ability for appropriators junior to the reservations. When flow levels drop
below the specified minimums, appropriators junior to the insiream reservation
will be required 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 year. 1In a free-flowing river sysiem, 2 given flow will occur with a
certain freguency that can be determined from historical flow records. The
minimum instream fiows granted for the lower Yellowstone can be expected to be
equaled or exceeded approximately £5 percent of the time. In other words,
appropriators junior fo the instream flow reservation could expect to obiain
a reliable water supply approximately 85 years out of 100,

For efficient, full service irrigation systems, a good water supply is
usually considered to be necessary about 8 years out of 10 on the gverage
(DMRC 1976). In addition to the irrigation reservations approved in the
Yellowstone Basin, the instream flow levels granted for the Tower Yellowstone
should allow for a certain degree of additional irrigated agricuitural
development.
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For industrial eneray development in the lower basin, the situation is
different. Coal conversion facilities usuaily require a constant source of
water. Industrial water applications 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 capabitities sufficient to
maintain the operation of their plant througn extended drought periods, or (2}

i

modify the design of the plant cooling systems Lo require Tess water, or hoth.

With a minimum instream Tlow 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 alter-
natives.

From a fish and wildlife perspective, the implications of the instrzam
reservations and the allocation process on the Yellowstone are indead signifi-
cant. Under provisions of the Water Use Act in Montana, it 1s no longer
necessary to abdicate water or critical riparian habitat areas dependent upon
water to competing resource users dus 1o 2 Tack of Tegal standing. The
anprecedented opportunity to defend aguatic 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 wildiife agencies can significantly aid in the
effort to preserve the state's aquatic and riparian habitats.

The successful implementation of the instream Tlows granted in the Yellow-
stone Basin may very well help ensure its continuance &s one of the nation’'s
last remaining free-filowing rivers. The major impetus for main stem impoundment
on the Yellowstone would come from severe annual depietions mainly affecting
the lower river.

A4 depleted condition in the Tower basin would impact municipalities depend-
ing on the Yellowstone for a water supply, irrigated agriculture, which is guits
extensive in the lower basin, and alsc industrial development. By tempering
water demands throughout the basin, the threat of main stem impoundment on the
upper Yellowstone can be winimized and the distinct possibility exists that the
Yellowstone will remain in a free-Tlowing condition.

The Yellowstone Basin currently enjoys a significant measure of protection
for its aguatic and riparian wildlife communities as a result of the order of
the Board of Natural Resources and Conservation establishing instream Tlow
reservations. The protection, however, is neither absolute nor for all time.
The order is subject to legal appeal through the couris and Titigation could
extend for many years. In addition, the reservations must be reviewed at
least once every 10 years, but this probably will occur every 5 years as
presently ordersd. The reservations granted may be modified by the board

during the review process.
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To maintain the instream protection for the basin, the reservation must
be supported and defended during the review process and & number of conditions
required by the board for obtaining additional data must be met, While the
ceservations on the Yellowstone are not she final word in instream flow pro-
tection for the basin, they set a significant precedeni for futyre instream
considerations and the development of a river ethic. Perhaps most significant
is the fact that the instream reservations substantially strenthen the
opportunity to preserve the Yellowstone River in a free-flowing condition and
maintain its characteristic channel configuration with its associated aquatic,
wildlife and riparian communities.
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Tnotream Water Filings Under Sec. 89-801 {RCWM 1947)

Appendix A {Continued)

Siream Section Amount Time Periocd
[CFS)

Big Spring Creek From its mouth in TI7N,

RI16E, Sec. 26 to mouth

of Cottonwood Cresk TIGN,

R17E, Sec. 28 180 /T o 172/31
Big Spring Creek From mouth of Cottonwood

Cy. in TigN, RI17E, Sec. £8

to State Fish Haichery in

T14N, RI19E, Sec. 5 120 171 o 12/31
Blackfoot River Fram its mouth in T13N,

Ri8d, Sec. 21 to mouth of

Clearwater River in T14N, 2000 477 o 8/31

R144, Sec. 16 650 /17 w0 3/3
Blackfoot River From mouth of Clsarwater

River in T14N, R14W, Sec. 16

to the mouth of its N. Fk. 1750 477 to B/ 31

TI4N, RIZ2W, Sec. 9 380 9/ to 3/
Flathead River From its mouth in TZ7N,

R20W, Sec.24 to the mouth

of dts 5. Fk. T30, Ri9W, 8175 4/1 to 9/30

Sec. b 3625 10/1 to 3731
Flathead River From mouth of S. Fk Flathead

Diver T3I0M, RIGW, Sec.b to

mouth of Middle Fk. Flathead AO00 47 to 9730

Biver T31K, RIGW, Sec./ 1950 16/1 to 37310
Flathead River Flathead River from the mouth

of Middle Fk. T3IN, RIGW,

Sec, 7 to the mouth of Bowman 2625 4/1 to 9730

Creek T358, RZIW, Sec. 22 987.5 10/ to 373
Flathead Hiver From mouth of Bowman Creek

TasN, RZ1W, Sec. 22 to the 15040 477 o 9/30

Canadian Border 525 1071 1o 3/ 3
Middie Fork Erom 15 mouth in T3IN, RIOW
Flatheag River Sec. 7 to the mouth of Bear 2325 477 to 9730

Creek in T29N, RISH, Sec. 31 970 6/ o 3/

Continued
44



Stream Section Amount Time Period
{CFS)
Middle Fork From the mouth of Bear Cr.
Flathead River in TPON, RISH, Sec.3l to
the mouth of Cox Cr. in TZ7N, 180 4% to 9730
RZ21W, Sec. 78 75 1671 to 3731
South Fork From its mouth in T30M,
Flathead River Ri9W, Sec., © & 7 to Hungry
Hovse Dam in T30M, RIGH, 3000 4/1 to 9730
Sec, 272 & 27 1400 10/1 to 3/31
South Fork From the Powsli-Fiathead
Flathead River Lo, Vine to tis mouth at 1756 477 o 9730
Hunary Horse Reservoir 600 10/17 to 3/3%
South Fork From its confluence with
Flathead River Danaher and Young's cresks
in TZON, H13W, 320, 38 1o 270 /1 to 9/30
the Flathead-Pows1l Co. line 100 W0/ o 349
Galtlatin River From tts mouth in V2N, RZE,
Sec.% to fts junciion with
the Fast Gallatin River in 1800 5/1 to 8/31
T2M, HB3E, Sec. 77 800 9/7 to 4/30
Gallatin River From the Back-Border Ditch
{commonly called  intake in T25, R4E. Sec. 14
West Gallatin River) +to Yellowstone Park boundary 800 5/1 to 8/31
in T95, B5E, Sec. 18 400 5/1 to 4/30
Madison River From Ennis Lake to its TR00 671 to 12/3
mouth in T2H, R2E, Sec.i7 1200 /1 o B/3
Madison River From mouth of W. Fork of
Madison Riwer in 71158, RIE, 14040 §/1 w0 12/3
Sec. 10 to Ennis Lake 904 /17 o 5737
Madison River From Hebgen Dam to the
confluence of the W. Fk
of the Madison River in
7118, RIE, Sec. 10 500 /1 vo 12730
Missouri River Mizsourd River from mouth
of Smith River in TIiON, HZE,
Sec., § to the Dascade-lLewis 3000 /7 40 12/%

& Clark Tine in TI6N,RZW,5c .20

Tontinued

oy
i



Appendix A (Concluded)

Stream Section Amount Time Period
(CFS)
Wissouri River From the Lewis & Clark-
Cascade (o. jine in TiBHN,
RZW, Sec. 19 to Holter
Dam in TI4N, E3W, Sec.8 3000 /T o 12/
Missouri River From Canyon Ferry Reservoir
to Toston Dam in T4N, R3E, 4000 5/16 to 8714
Sec. 7 3600 G/1% to B/15
Rock Lresk From its mouth in T1IN,
R17W, Sec, 12 to the
mouth of Ranch Cr. in 300 9/7 to 3731
TION, R17W, Sec. 725 1250 4717 to B/3
Rock Creek Rock Creek from mouth of
Ranch Cr. 9n TION, R17H,
Sec.36%to the junction of
the east & west forks in
*?6§3 RIEBW, Sec. 31, 7 2 8/1 to 3731
{Hot Sec. 36 but Sec. 25] 1125 4/1 to 7/31
Smith River Swith Biver from the mouth of
Hound Cr. in T17M, R3E, Sec.20 150 9/1 1o 3/3
to the Cascade Co. Tine in 300 4717 to 8/31
TIBN, R3E, Sec. 30
Smith River Smith River from Meagher-
Cascade Co. Tine in T14N,
R3E, Sec. 1 to Fort Logan 125 9/1 to  3/31
Bridge T11N, R5E, Sec. 31 150 4/7 to 8/31
Yellowstone River From the mouth of the 5till-
water River to the North-South
Carbon-Sti1llwater Co. linss 2800 4716 to 10/37
T35, RZ1E, Sec. 10 1500 11/ to 47195
¥ellowstone River From the mouth of Stillwater
River to the mouth of the 2200 4716 to 10/ 3
Boulder River 1300 11/17 to 4718
Yellpwstone River Fyom mouth of Boulder River 2000 4716 to 16/31
to moyth of Tom Miner Creek 1200 11/1 to 4715
Yellowstone Rivar From Yellowstone Park boundary
to mouth of Tom Miner Or. in
T75,R7E, Ser.30 8050 /1 to 12731
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Appendix B {Continued)

#O-2-084, When deparbmoent may suspend action, The deparfment may
sumpend action oo applicalions not meceting the definition of applivntion i BL-2-6002
it determoimes, siler ¢ public bearing conductad under the contesied case prove-
dures of the Montans Adminstraiive Procedurs Aa";, that ihe cumulative impact of
those s;zg;hmw;azs i granted, would be contrary to the polictes and purposes of

this part. If the department suspends action on a:.,g{:h applications, the provisions
of Hb.4- >{§o apnly.

History: Ep 89-8-1086 by See. 4, Ch, 116, L. 1974; HOM, 1947, 88-5-104,

85-2-805. Reservations, The department may apply for reservations and
shall, as rapidiy as possible, assisl olher gy mm;maie stale agenties angd political
subdivisions in applving for reservations within the basin, The ig‘d Hiates or imy
ageny thereof may 2 pply for reservation of waler in the basin under 85-2-318 for
beneficial use of that water in the state of Montana, Portioudar emphasis shall be
given Lo applications 1o reserve water for ;1;;*%;‘2?.%&.;3’33, munieipal, and minimum
fiow purpoeses for the profection of existing rights and aguatic life,

flistory: En. 88-8-107 by Sec. 5, Ch, 116, 1. 1894; amd. See. 16, Ch 418, L.
1977 B0, 1847, 88-8. 107,

B53-2-808. Application of part. This gvm zﬁg?;ﬁiiﬂi ter applications currently
pending with the depariment, as well as applications filed with the department
after March 11, 1974,

History: En. B8-8-108 by Sec. 8, Uk, 118, L. 3074; H.ODM, 1847, 48-8-108,

805-2-6807, Uity {acilities. T part. does nol apply w oapplications o
appropriale water for use by a vtility fuciity {for which g certifiente of environ-
nmental compatibilily and public necd s grasted pussuant te the Montana Major
Foacilitny Siting Act,

History: Bn. 288-8-10% by Sec. 7, Ch, 116, L, 1874, R.OM. 1847, 85-8-108.

3-2.608, Ceriain changes of use allowed. Notwithstanding any provision
of this purt, the depariment may approve a changs of purpose of use 1o agricul-
fural, terigation, domes and municipal uses O determines thal the change i
aod contrary o the policies and purposes of this part,

History: En 88-8-110 by See. 8, Th 118, L. 1974; BAOM, 1847, 88-5-1 140,
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mMELBREREG DF TME BOASED ~ UraFnat DETIL CAEE NG, O VIDLA MERAK, David & L RA
sAfiL L EARA mMEmTBoHE, DHafm eSS o bd B8

P3rR W SBOMN P DLARK, s POy B oeudEERAAN

Under the 1973 Montana Water Use Act, state and federal agencies, as well as
political subdivisions of the state may apply to the Board of Hatural Rasources
and Conservation to reserve water Tor existing or future bensficial uses, or io
maintain a minimum flow, ltevel, or quality of water. Before an order reserving
water may be adopted, the appiicant musi estahlish to the Board's satisfaction:

1} the purpose of Lhe reservation;

2} the need for the reservation;

3} the amount of water necessary for ihe purpose of the reservation; and,

4) that the reservationm is in the sublic interest. 3

A water reservation when adopted becomes a water right. However, if ohjec~
tiyes of the reservation are not being met, the moard can later modify that water :
right. In addition, if the use of the reserved water reguires diversion or stor-
age, progress must be shown, over time, towards completion of those facilities.
such progress is to follow a previcusly submitted plan.

The Yellowstone Moratorium suspended action on applications for water in
the Yellowstone basin for any use over 20 cubic feet per second or 14,000 acre-
feet in storage. Seven applications, all of which are primarily for industrial
water use were suspended. By law water use permits now pending will begin to
be processed by DNRC on January 1, 1979. The priority date of any new watler
right subsequentiy approved will reflect the original date of application. Since
the application for reservations were approved before the end of the Horatorium

the suspended permits are junior €0 the reservations if a controversy arises
between them.

The language of the Moratorium emphasized the need for reserving waler in
the Yellowstone Basin for the protection of exicting and future beneficial
water use; particular emphasis was given Lo the reservation of water for agri-
cultural and municipal needs as well as guaranteed minimum flows for the pro-
tection of existing rights, future uses, waler quality, and aguatic jife.

Reservation applications were received from the 14 conservation districts,
the Department of State lLands, the Bureau of Land Management, the Buveau of
Reclamation, the Montana Department of Natural Resources and Conservation, the
Montana Department of Health and Fnvironmental Sciences, the Department of Fish
and Game, and 8 municipalities.
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In August and September © 1977 hearings were held in Billings and Helena
on the water reservation appli igns, The Board of Hatural Resources and Con-
servation adopted the finzl erder for the reservations on December 15, 19748,

Faclosed is a summary of the waler recervations. The instream flows are
symmarized by year. but a breakoown by month is available from the Depariment
of Natural Resources and Conservalion.

The priority of the water resgrvations 1s as follows: 1) municipalities;
2} instream flows upsirean of the Bighorn River: 3} jrrigation; 4} instream flows
downstream of the Bighorn River; and 5} storage.
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