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ABSTRACT

The nat ional  energy si tuat ion requires ser ious energy conser-
vat ion measures and the development of  a high degree of nat ional
energy se l f -su f f ic iency.  Suggested as par t  o f  the so lu t ion to
the en"rgy problem is l f te ut l t i  zat ion of  coal  reserves -  in the
\,,/es tern Uni ted States . These states , primarily rural in
nr lot . ,  wi th sparse human populat ions and f  i t t le industr ia l i -
za t ion,  are  a l lo  hab i ta t  fo r  some of  the nat ion 's  f inest  f i sh
and .wi ld l i fe populat ions. Unrestrained energy development
ser iously threatens that wi ld l i fe abundance -

Flowing through and providing a key element to coal and
energl/, developmenl in the northern portions of the Fort Union
coa1,-&*po." i t  is  the Yel lowstone River and i ts t r ibutar ies.  The
Yetr' lowslone River has survived as one of the f ast large , f rge-
f lowi,ng rivers in the continental Uni ted States . Lack of 1 :

mainstern impoundments allows spring peak i lo*= and ft l l  and
winter low i lo*s ts influence I urtiqrre ecosystem and a9?thetic
resource. From the clear,  cold water cutthroat t rout f ish€ry ln
Yellowstone National Park to the warmer water habitat at its
mouth, '  the . r iver supports a varietlr of aquatic environments that
remain relat ively undisturbed. The adjacent terrestr ia l  environ-
men t , t h rough*o i t o f t he550Mon tana i . i t eso f r i ve r , i sa f i
impressive cottonWood-wil low bottomland. The river' has also 

' I

beln ,a ma jor f  actor in the sett lement of  southeastern Montana,
and re ta i ns ,muchcu1 tu ra1andh i s to r i ca1s i9n i f i cance .

Montana has taken the legis lat ive in i t iat ive in t ry lng toi  ' -  '

protect i ts f ish and wi ld l i fe resource and moderate the'rate of-c levelopment.  
r ts legis lat ion in man)r respects is model legis-

lation and many of the new concepts now contained in Montana t s
laws may have appl icat ion for other western states. Under the
1973 Water  Use Act ,  s ta te  and federa l  agenc ies ,  as  wel l  as
pol i t ical  subdivis ions of  the state,  may apply to the Board of
Natural  Resources and Conservat ion to reserve water for exist ing
or  fu ture  benef ic ia l  uses r  o t  to  main ta in  a  min imum f low,  leve l ,
or qual i ty of  water.  In March of L97 4, the legis lature imposed
a 3:year moratorium on water developments oVer 2A cubic feet per
second or  14r000 acre- feet  s torage in  the Ye l lowstone Bas in .
The moratorium emphasized the need for reserving water in the
Yel lowstone Basin for the protect ion of  exist ing and future
benef ieial  uses of  water.  Part icular at tent ion was to be given
to reserving waters for municipal  and agr icul tural  needs as
well as gn"i"rtteeing minimum instream flows for the protection
of  aquat ic  l i fe ,  water  qua l i ty  and ex is t ing r ights .

The Department of  Fish, Wi ldl i fe and Parks concentrated i ts
efforts at determining instream flow needs on the lower Yellow-
stone where energy development and potential water demands
were greatest.  The departmentr s request for the lower Yel low-
stone River at Sidney (Montana-North Dakota border) amounted to
8.2  mi l l ion  Ercr€- feet  (MAF)  .  These f  lows were des igned (11 to
minimi ze nes t  predat ion on the Canada goose populat ion , ,  (2 )  to
provide passage f lows for the paddlef ish spawning migrat ion,

r_ l_1



( 3) to maintain the existing channel morphology , (.4 ) to prevent

excess ive d iurna l  d isso lved oxygen f luc tuat ions,  (5)  to  prevent

; ; ; t ; i i . rg of  r i f  f  le areas, arr-d (6 )  to minimize winter mortal i ty '

After due considerat ion of  al l  compet ing appl icat ions for

reservat ion o f  ye l lowstone Bas in  water ,  the Board o f  Natura l

Resources and Conservat ion granted the depar tment .5 '5  MAF'o f

,aler at sidney. The amount of water granted varies monthly

and f oI lows tha shape of ttre natural fridrograph ' The minimum

i";t i""*- ir"* granted on the lower Yellowstone can be expected

to be equaled or exceeded on a frequency of approximately 85

years  ou t  o f  100  -

The establishment of minimum florvs in the Yellowstone Basin

by the Board of Natural Resources and conservation should prevent

furture a"pietions from further impacting thg aquatic ecosystems

during lorr water years. By temperittg water demands in the lower

basin, the threat of mainslem impgundment is minimi zed, and the

chances are enhanced for maintaining the Yellowstone River in

a free-f lowing condit ion

Certain quest ions remain to be addressed'  The div is ion of

trin"t;t streams according to the Yellowstone Compact and the

quant i f icat ion of  rndian r ights may wel l  af fect  the Yerlowstone

Basin.  The resolut ion of  these quest ions and the ul t imate usage

; i - t f r r t  water wi l l  not af  fect  the amount of  the instream reser-

vation granted per sei however, the priority of the above mentioned

claims wil l  affect the frequency with which the minimum instream

flows wir l  occur.  This imfact r tas not yet been addressed.

l_v
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INTRODUCTION

in the ent i re cont i -nental  UniLed States, few r ivers remain
unimpoundedr €ssent ial ly unal tered and in a natural  f ree-f lowing
state -  Most have been impounded for f lood control ,  power gen-
erat ion or both.  Many have had their  physical  stream channels
al tered and total  channel length reduced. Others have become
gross ly pol luted serving only as cond.ui ts for man t  s wastes ;  or
dewateiebf to the poinL i f rat  t f te r iver s imply ceases to exist .
In t te western states I  a major threat to r ivers and streams is
dewater ing.

Agricul ture has tradi t ional ly been the major water user.
The emerging energy industry,  however,  has shown signi f icant
potent i 'a l  as a ma jor consumer of  water.  Our nat ional  th irst
for 'petroler:m and craving for energy of  al l  k inds places new
demands ,on the western coal  f ie lds as coal  is looked upon as
our  'enerEy ace- in- the-ho le .  S ign i f icant  quant i t ies  o f  water  ,
are necessary in the product ion of  energy as coal  is burned for
e lec t r ic i ty ,  squeezed for  o i l  and pu lver ized for  t ranspor t .

Flowing throuqh the Fort  Union Coal Fornnat ion in eastern
Montana is the Yel lowstone River,  expected to supply much of '
the water for the developing energy industry.  The Yel lowstone
is  f ree- f lowing and essent ia l ly  una l tered over  i ts  ent i re
650-mi1e length .  The lower  300 mi les  are  c fass i f ied  as  a
warm water r iver.  To protect the Yel lowstone from massive de-
l ' rater i i lg,  instream f  low protect ion was sought and secured.
Tir is is the chronicle of  the ef forts to secure an instream
al locat ion for the warm water port ion of  the Yel lowstone.

BACKGROUND

Montana is one of the few western states which has the tregal
framework necessary to al locate a port ion of  i ts surface waters
to  remain  ins t ream for  f ish  and wi ld l i fe  purposes.  In  a  rad ica l
departure from common western water law, the enactment 'of  the
L973 Water Use Act by the Montana legis lature made the "Reserva-
t ion Concept l  an integral  part  of  appropr iat ion doctr ine for
al-  locat ion 'o f  water.

Pr ior to the L973 Water Use Act,  Montana funct ioned under
the auspices of  t radi t ional  western water law. The Doctr ine
of Pr ior Appropr iat ion formed the foundat ion of  ear l ier  Montana
water law, a doctr ine best sui ted for promoting the maximum
ut i l i za t i on  o f  t he  s ta te rs  wa te r  resou rces  (Ta r lock  1978)  .
Under  th is  law,  the f i rs t  use in  t ime had the f i rs t  use in  r ight
and water  was d ispensed on a  f i rs t  come ,  fL rs t  served bas is .



Montana operated under the "oldt t  water law for over 100 years.
During this t ime there was no legal  means of secur ing instream
flows for f ish and wi ld l i fe and other uses and no recourse through
the law when streams became severely dewatered. T\nro major ob-
stacles in the old water law prevented secur ing instream f low
protect ion for  f ish  and wi ld l i fe .  F i rs t ,  water  cou ld  on ly  be
appropr ia ted for  a  "benef ic ia l "  use and f ish  and wi ld l i fe  s imply
were not  spec i f ica l ly  recognized as benef ic ia l  users  o f  water .
In  add i t ion,  before  water  cou ld  be put  to  a  "benef ic ia l "  use and
appropr iated, i t  had to be diverted from the streambed. Even i f
f i sh  and wi ld l i fe  had been cons idered t 'benef ic ia l "  users  o f  water ,
the diversion requirement would have nul l i f ied an instream water
appropr ia t ion e f for t .

The procedure for obtaining water rights did not contain a
mechanism for denying anyone water based on environmental degra-
dat ion per se. Even though al l  water r ights are "subject to
exist ing r ights,  "  the responsibi l i ty and burden of maintaining
a sen ior  water  r ight  res ts  w i th  the sen ior  r ight  ho lders .  As
a resul t ,  several  major r ivers and many smal l  streams and tr ibu-
taries in Montana became severely dewatered through overappropri-
at ion and overuse. Under the o1d water use law, l i t t le could be
done to protect instream values.

In Lg73 Montana water law was completely revised. The re-
sul t ing legis lat ion was the Montana Water Use Act (Chapter 452,
Laws  o f  1973  and  cod i f i ed  as  Sec t i ons  89 -865  e t  seq . ) .  Th i s
act contained several  s igni f icant sect ions for the maintenance,
and preservat ion of  instream f lows for f ish and wi ld l i fe bene-
fi ts . The instream features of the act have assumed landtnark
s ign i f icance in  water  p lann ing and a l locat ion e f for ts  in  Mon-
tana.  No longer  is  water  law s t r ic t ly 'u t i l i ta r ian;  now i t
contains mechanisms for the recognit ion and maintenance of
i ns t ream r i gh ts .

The L973 Montana Water Use Act overcame two major problems
which previously prevented f ish and wi ld l i fe f rom securing pro-
tect ion for instream l lows .  Firs t ,  S€ct ion 8 5- 2-L02 ,  I4onLana
Codes Annotated (MCA) I  speci f ical ly def ined f ish and wi ld l i fe
as a  "benef ic ia l  use"  o f  water .  Second,  a  procedure was de-
veloped to secure water for instream purpo"l=.  No longer was
i t  necessary to divert  water before i t  could be put to a bene-
f ic ia l  use.  Th is  procedure is  conta ined in  Sect ion 85-2-316
MCA, commonly referred to as the Reservation Concept.

lon January L2, LgTg the IvICA replaced the RCM Lg47 as the of-
f ici al codi f ication of laws enacted by the lvlontana Legi slature .



Basica l ly ,  the reservat ion process a l lows for  the a l loca-
t ion of  the unappropr iated waters of  the state for future bene-
f ic ia l  uses.  The Sta te  or  any po l i t i ca l  subd iv is ion o f  the
State or any agency of the Federal Government has the opportunity
to reserve water.  Waters may be reserved for exist ing or future
benef ic ial  uses or to maintain a minimum f low, level  or qual i ty
o f  wa te r .

The decision-making author i ty for approving, modify ing or
denying an appl icat ion for reservat ion of  water rests with the
Board of  Watuial  Resources and Conservat ion. An appl icant de-
sir ing to reserve water must establ ish to the sat isfact ion of
the eoard four  major  i tems:  (1)  the purpose o f  the reservat ion,
(2)  the need for  the reservat ion,  (3)  the amount  o f  water  neces-
sary for the reservat iorrr  and (4) that the reservat ion is in the
publ ic interest.  These i tems are debated and cross-examined at
length through an adversary hearing process. TLre resul t ing
record is then reviewed by the board and used as a basis for
i t s  dec i s ion .

The signi f icance of the Reservat ion Concept to the f ish and
wi ldl i fe resources of  Montana cannot be overemphasized. For the
f i rs t  t ime f ish  and wi ld l i fe  as  benef ic ia l  users  o f  water  may
receive the protect ion and recognit ion of  water Iaw statutes.
The agency responsible for and which receives the instream f low
reservation has the opportunity to assume a protective role for
f ish.  and wi ld l i fe in the compet i t ion for unal located surface
waters of  the state.  No longer do the aquat ic resources, recre-
at ional  uses and other instream values have to accept merely
what is lef t  over af ter the diversionary uses have been sat is-
f ied i  ra ther ,  the Depar tment  o f  F ish,  Wi ld l i fe  & Parks  has the
oppor tun i ty  and,  in  fac t ,  respons ib i l i ty  to  ac t ive ly  seek ,pro-
tec t ion and preservat ion for  ins t ream va lues.

Pr 'obably as signi f icant as the Reservat ion Concept i tsel f  ,
at  least f rom a pract ical  standpoint ,  are the pol icy statements
contained in the lv lontana WaLer Use Act. .  Pol icy considerat ions
preface each chapter of  the act and explain the intent of  the
Iaw.  The in tent  o f  the leg is la t ion is  c r i t i ca l  to  the in ter -
pre ta t ion o f  the leg is la t ion i tse l f  .  Sect ion 85-1-101^t {CA con-
ia ins  th ;  p" l icy  

"o i " idera t ions 
for  the Water  Use Act .2

Severa l  o f  the po l icy  cons iderat ions have a  s ign i f icant  :
bear ing on instream values. Subsect ion 2 promoLes the conser-
vat ion and development of  the state I  s water resources to
".  .  .  secure maximum economic and social  prosperi ty for i ts
c i t i zens . . . . "  The  i nc l us i on  o f  t he  wo rd  " soc ia l "  adds  a  new
dimension to the otherwise str ict ly ut i l i tar ian concept of  water
. law and impl ies  a  soc ia l  benef i t  to  water .

2at the t ime of th is wri t ing the Montana Legislature is consider-
ing amendments to this statute which wil l  place maximum limits
on instream f low reservat ions from a stream and pr ior i t ize
reservat ions.



Subsect ion 5  spec i f ica l ly  addresses the need for  preserva-
t ion o f  adequate  supp l ies  o f  water  " .  .  .  fo r  pub l ic  recreat iona l
pu rposes  and  fo r  t he  conse rva t i on  o f  w i l d l i f e  and  aqua t i c  l i f eo . . .
This direct ly addresses t t re need for instream f lows to maintain
what can be termed "social  values" as wel l  as support ing the con-
cept  that  w i ld l i fe  in  and o f  i tse l f  i s  to  be pro tec ted and con-
served.

An add i t iona l  po l icy  s ta tement  appears  in  Sect ion 85-2-101
II ICA. Signi f icant in this pol icy statement is subsect ion 3 which
encourages the ut i l izat ion of  the state I  s water resources "  .  .  .
wi th the least possible degradat ion of  the natural  aquat ic eco-
sys tem. . . . "  The  i n ten t  o f  t h i s  s ta temen t  i s  c lea r  s t reams  and
rivers of  the state should not be depleted to the point  where
s ign i f icant  degradat ion to  the natura l  ecosystem occurs .  Aga in ,
this is a departure from the str ict ly ut i l i tar ian aspect of  his-
Lor ic western water law. With this background, the Reservat ion
Concept becomes an even more signi f icant sect ion of  the Water
Use  Ac t .

Whi le the L973 legis lature hammered out the speci f ics of
the Montana Water Use Act, energy related events were about to
occur in the lt{ ideast which would profoundly influence the fate
of Lhe country i tsel f  .  Tt te Arab oi l  embargo emphasi zed our de-
pendence on foreign crude oi l ,  whi le at  the same t ime, high-
l ighted our rel iance on al l  forms of energy. Energy sel f -
suff ic iency became a nat ional  goal  and attent ion focused on
domest ic  sources o f  fue l .

Suggested as a part  of  the solut ion to the energy problem
was the ut i l izat ion of  the vast coal  reserves of  the western
Uni- ted States. The Fort  Union coal  format ion underl ies much of
eastern Iv lontana as wel l  as port ions of  Wyoming and North Dakota.
This format ion contains an est imated 43 bi l l ion tons of  economi-
cally recoverable coal in Ivlontana (Matson L97 4') . The conversion
of coa I to more usable forrns of energy requires s igni f icant
quant i t ies of  water.  The Yel lowstone River and i ts t r ibutar ies
are the pr imary source of surface water for coal  conversion fa-
ci l i t ies in southeastern Montana. The development of  the coal
resources at  the mine si tes for electr ic power generat ion,
synthet ic  gas r  or  l iqu id  fue ls  w i l l  requ i re  d ivers ion o f  water
from the Yellowstone River and/or its tr ibutaries and convelrance
of aqueducts to the mine si tes.  Withdrawal of  water f rom the
Yel lowstone River and i ts t r ibutar ies may require storage and
diversion structures af fect ing the present f low regime and
associated aquat ic communit ies .

The ear ly Lg70's were a t i rne of  apprehension and concern
in the lower Yel lowstone basin.  Energy-related reporLs such as
the North Central Power Study ( 19 71) and the Montana-Wyorning
Aqueduct Study f t972) took a nat ional  l lboi ler room'n approach



to energy d.evelopment in southeastern Montana. Coal leasing
act iv i t ies were proceeding at a fever ish rate and compet i t ion
for  the reg ionfs  l imi ted water  supp ly  was in tense.  In  add i t ion
to a number of  industr ia l  opt ions for water f rom Yel lowtai l
Reservoir ,  seven energy and water-market ing companies appl ied
for  over  1 .1  mi l l ion  acre- feet  o f  water  annual ly  f rom the main
stem Yel lowstone and i ts t r ibutar ies for industr ia l  use

Publ ic sent iment ran heavi ly against the uncontrol led de-
ve loprnent of eastern Montana n s coal resources and accompanying
water  dep le t ions in  the semi-ar id  p la ins .  A leg is la ture  which
had j  ust  struggled witn- instream concepts and water al locat ion
procedures in the Montana Water Use Act reacted predictably
and, in L974, passed. a law commonly referred to as the Yel low-
stone Morator ium. This law suspended al l  large appl icat ions
(diversions of  over 20 cubic feet per second (cfsJ or storage
over 14 r  000 acre-feet (ar1 )  for water use permit ,s in the Yel low-
stone bas in unt i  I  March 10 ,  Lg7 7 .3

The legis lature noted that the widespread interest in Yel-
lowstone basin water threatened the exist ing and future bene-
f ic ia f  uses o f  that  water ,  inc lud ing recreat ion and wi ld l i fe
and aquat ic habi tat .  The language of the morator ium emphasized
t l te need for reserving water in the Yel lowstone basin for the

.protect ion of  exist ing and, future benef ic ia l  water uses; par-
t icular emphasis was given to the reservat ion of  water foi
agricultural and municipal nee<f s r a's well as guaranteed minimum
flows for the protect ion of  exist ing r ights and aquat ic l i fe.

The Yel lowstone Morator ium held the l ine, dt  least tempo-
rar i ly '  on gross deplet ions in the Yel lowstone basin.  At the
same t ime, i t  speci f ied a 3-year t ime per iod for the ident i f i -
cat ion of  future benef ic ial  uses in the basin and the al loca-
t ion o f  the water  to  sat is fy  those uses.

for a quant i f icat ion of  instream f lows for the ent i re basin as
weI I  as  an assessment  o f  the impacts  assoc ia ted wi th  water
withdrawals and associated diveis ion structures in the lower
r iver.  Since l i t t le biological  work had been done in the Yel-
lowstone basin,  a major research effort  was required to suc-
cessful ly capi tal ize on the new opportuni t ies ivai lable for
the protect ion of  aquat ic and wi ld l i fe habi tats.  The two major
goals of  aquat ic research on the Yel lowstone were3 (1) to de-
termine instream f low needs and support  an appropr iate appl ica-
t ion for reservat ion of  f lows, ana- (e) to assess the impacts of
water withdrawals and associated diversion structures.

3gy amendment and court action, the moratorium was extended
unt i l  December  31,  19 78 .



DESCRIPTION: TTIE YELLOV{STONE RIVER

The Yel lowstone River is unique among the nat ion's major
rivers . T\nio tributaries , the Tongue and Bighorn rivers r are
regulated but the Yel lowstone main stem is v ir tual ly unimpounded
for i ts ent i re length. The Yel lowstone or iginates in the north-
western corner of  Wyoming, and f  lows northeaster ly through l4on-
tana before jo ining the Missouri  River near Cartwright,  North
Dakota. I t  has a total  drainage area of approximately 70 '  400
square  m i les ,  35 ,900  o f  wh ich  l i e  i n  Mon tana .  I t s  l eng th  i s
approx imate ly  678 mi les ,  550 o f  wh ich are  in  Montana.

l la jor t r ibutar ies enter ing the Yel lowstone in Yel lowstone
National  Park include the Gardner and Lamar r ivers.  In Mon-
tana, the only major south-f lowing tr ibutary to the Yel lowstone
is the Shields River near Liv ingston. Major north-f lowing
tr ibutar ies to the Yel lowstone in Montana include the Boulder,
St i l lwater,  Clarks Fork of  the Yel lowstone, Bighorn, Tongue and
Powder r ivers (Figure 1) .

Headwaters of  the basin are in the high mountain areas of
southcentral lvlontana and northwestern Wyoming. Approximately
702 of the annual f low of the Yellowstone comes from mountain
snowpack. Winter accumulat ion and summer melt ing of  th is var i -
able snowpack give the Yel lowstone River i ts basic character is-
tics of high spring runoff and low flows through the fall and
winter .  The average annual  runof  f  f rom the Yel lowstone 'bas in ,
ad jus ted  to  the  1970  leve l  o f  dep le t i on ,  i s  8 .8  m i l l i on  ac re -
feet (lt4Ar). The maximum and minimum record annual basin out-
f l ows  have  been  15 .4  and  4 .3  MAF,  respec t i ve l y .

The Yel lowstone is of  great importance as a sport  f ishery
and can be div ided into three general  zones as related to f ish
distr ibut ion. From i ts headwaters in Wyoming to i ts mouth in
North Dakota, the r iver changes from an alpin€ r  salmonid-type
f ishery to a diverse, warm-water aquat ic ecosystem. A longi-
tud ina l  pro f i le  o f  the Ye l lowstone is  presented in  F igure 2 .

Mon tana ' s  po r t i on  o f  t he  Ye l l ows tone  has  50  f i sh  spec ies ,
represent ing 13 fami l ies (Table 1) .  Al though data are too
l imited to show distr ibut ion of  L7 species, the probable dis-
tr ibut ion of  the remaining 33 is i l lustrated in Figure 3
(Peterman and Haddix  1975)  .

The upper Yel lowstone, f rom Gardiner to Big Timber (111
rni  les )  ,  supports cold-water salmonid populat ions of  nat ional
s ign i f icance and has been c lass i f ied  as  a  b lue r ibbon t rout
st ieam by the Montana Fish and Game Commission. This area is
character i  zed, by large populat ions of  a relat ively smal l  number
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of  f ish  spec ies  character is t ic  o f  c lear ,  co ld  water  r ivers  .  The

primary trout species are cutthroat,  rainbow and brown trout '

Large populat io irs of  mountain whitef ish exist  and longnose

sucker are also abr:ndant.  The pr incipal  forage f  ish species

is  the mot t led scu lP in .

The yellowstone cutthroat trout is a unique and highly
pri zed. species. Found only in the headwaters of the Yellowstone

Lasin,  i ls  range appears to be qui te restr icted'  Mountain white-

fish are serreril tinres more abr:ndant than trout and provide an

important winter f  ishery (Berg 1975) -

The transi t ion zone between the pr imari ly cold water en-

vironme"t-"i i fr" upper river and the warm water environment of

the ,lower river exlends 160 miles from Big Timber to the mouth

of the Bighorn River and is referred to as the middle Yel low-

stone. Ai t l rough both cold and warm water species 
"T" 

pr-esent '

their distribution and population dynamics are poorly understood.

The lower yellowstone extends from the mouth of the Bighorn

River to i ts conf luence with the Missouri  Riverr  aPProximately
Zg5 mi les.  T[ is area supports a diverse aquaLic ecosystem con-

taining a wide variety o'f* 
"p*cies 

comrnonly known as warm water

f ishes. fmportant sport  species found in the lower Yel l?t" tone

include the- paddlef  i i f r ,  sh6velnose s turgeorl  r  sauger,  wal leye '
channel catf ish,  northern pike and burbot.  In addi t ionr large
populat ions of  nonsport  splc ies occur which represent a l ight ly

ut i l ized but potent ial ly valuable resource.

There is an increase in species d. iversi ty as one progresses

dournstream on the yel lowstone. rn Yel lowstone Nat ional  Park

above Tower Junct ion, the cutthroat t rout exist  as-the gt ly
t rout  spec ies .  E leven spec ies  ( f ive  fami l ies)  o f  f i sh  have

been recorded for the upper Yellowstone River in t{ontana; how-

ever,  only s ix species ( four fami l ies) are considered common

or abundant.  Th; middle r iver contains approximately 20 f i9h

species represent ing eight f  ami l ies ;  however '  sampl l t tg 1n this

aiea has bben very i imitea. The lower Yel lowstone is the most

d iverse,  w i th  46 Sp"c ies  represent ing L2 fami l ies  recorded '

METHODS
' :

The rethod of obtaining instream f low protect ion had been

determined leg is la t ive ly .  Sect ion 85-2 '3L6 MCA estab l ished
the reservat i6n process and the Yel lowstone Morator ium selected

the basin and determined the t ime per iod for the f i rst  ef fort-

The obl igat ion of  the Department of  Fish, Wi ldl i fe & Parks
in this process was to represent the f ish,  wi ld l i fe and recre-
at ional  i*rources of  the Lasin for the publ ic interest.  The

responsibi l i t "y was to produce an appl icat ion for reservat ion of

waters to cover the instream needs of 550 mi les of  main stem
Yel lowstone and 61 t r ibutar ies .
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The approach adopted for reserving instream flows in the
ye l lowstonL-bas in  was deve loped spec i f ica l ly  for  that  s i tuat ion.
While portions of the strategy may be transferable to other
basinsl the overall approach may well be unique to the Yellow-
s tone s i tuat ion.

In general ,  the strategy adopted and fol lowed for reserving
ins t ream f lows in  the Ye l lowstone bas in  was as fo l lows:

(1) The basic concept underly ing the reservat ion appl i -
cat ion strategy was to,  as much as possible,  obtain
s i te-spec i f ic  b io log ica l  data  upon which to  de-
Lermine, support and defend recofirmended instream
f  l ows .

At the time when instream flow determinations were being-
made for the Yel lowstone River basin,  the science of instream
flow methodology was in i ts infancy. Several  methods ut i l ized
a percentage of the histor ical  f low; however,  these often lacked
a speci f ic reference to the biological  at t r ibutes of  a given
stream. Whi le some informat ion was avai lable on f low cr i ter ia
for cold water f ishes, very l i t t le could be found for warm water
f ishes or  for  la rge r iver  hab i ta ts .

The Yel lowstone basin contained too many di f ferent s izes,
categories and types of streams to lend i tsel f  wel l  to the ap-
pl ic i t ion of  a s ingle instream f low methodology. The problem
of applying the exist ing percentage methodologies was in their
inab i l i l y  to  respond to-  spec i f ic  b io log ica l  or  phys ica l  a t t r i -
butes of  indiv idual  streams or stream reaches:

As an example o f  spec i f ic  b io log ica l  a t t r ibu tes ,  cer ta in
tributaries were found to be vital for spawning and recruitment
for main stem f ish populat ions. The locat ior l r  t iming and dura-
t ion of  spawning as- wel l  as the f lows required var ies with the
species involved. Some species required only enough f low to
cover spawning areas while others depended on certain f lows to
tr igger the spawning and migrat ion response and al low passage
to ipawning areas. Certain r ivers or r iver reaches were heavi ly
used by Canada geese for nest ing. Adequate f lows were necessary
to proir ia" secui i  ty f  rom predat ion for the is land-nest ing gleese.

Addit ional  instream f low considerat ions are the funct ions
associated with the high f low per iod. Basic channel habi tat
features and is land and gravel  bar structure resul t  f rom the
channel- forming f lows which occur dur ing high water.

Neither the channel-forming flows nor the specif ic bio-
logical  at t r ibutes of  certain streams could be addressed in the
instream f low methodologies avai lable at  the t ime. I t  was con-
sidered fundamental to the department t s effort to base the in-
s t ream f lows r  ds  much as poss ib le ,  oD spec i f ic  b io log ica l  func-
t ions associated with the var ious streams.

12



(2) li"ffill :1,:;':: ffi::"1:1"ff;:":*:iil:";::lri"n"'-
determination of instream flows and to support and

defend the flow recommendations '

Since the basic aoal  was to have the instream f lows ref lect

s i te -spec i f ic  b io log i ia f  cond i t ions,  the person most  fami l ia r

with the area was assigned the task of  determining instream f lows

for  that  area.  rn  some casesr  ex is t ing reg iona l  f i sher ies  per -

; ; ; " " i - r . i .  u t i r ized for  cer ta in  waters ,  rn  most  cases '  however '

addi t ional  personnel were hired for speci f ic areas '

The appl icat ion for reservat ion of  f lows was. submitLed to

the Department of Natural Resources and Conservation (t le agency

respon-" i f f "  for administrat ion of  the Water Use Act)  and sub-

jected. to an adversary-type hearing before a hearings of f icer

of the Board of  Natural  Resources ind Conservat ion '  Dur ing Lhe

course of the adversary hearing, the appl icat ions were subject

to vigorous cross-"*.mination 6V opposing parties ' The advantage

of rraiing the person most knowl6agelnre iuout a particular river
,or  s t ream tes t i fy ing.na ava i lab le  for  c ross-€xd l l l ina t ion is  ob-

v ious .

(  3) The lower port ion of  the basin (below the mouth of

the Bighorii River ) would rece ive the greate st

emPhas is .

.There are several  reasons for concentrat ing on the lower

por t ion o f  the bas in .  w i th  the poss ib i l i ty  o f  fu ture  - i r r i -
|ated agr icul ture expanding great ly and the prospect of  con-

i iaet.ble expansion oe the energy industry in gastern Montana'

the, greatest potent ia l  for s igni l icant future _deplet ions 
is in

the io*"r  basin.  Since excessive downstream deplet lons invar i-

ably lead to upstream regulation through main stem impoundment,

the best chance for mainiaining the yel lowstone in a free-f lowing

c""ai t ion l ies in tempering waler demands on the lower r iver.

.  In addi t ion, the lower Yel lowstone basin is I  unique and

va luab le  resource in  i ts  own r ight .  Few,  L f  any,  la rge_wa{m

water r iver ine systems remain f iee-f lowing. The channel form

and aquat ic biota ref lect  the free-f lowing nature '

In addi t ion, the lower r iver suffers f rom the sum of al l

upstream deplet ions. With insuf f  ic ient funding ?ttd manpower

to ,adequate ly  cover  the ent i re  bas in ,  i t  was be l ieved best  to

develop a stiong instream recommendation for the lower river

and prbceed upstream request ing water in areas of  l i t t le bio-

logical  data on the basis of  supply alone.
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( 4) The development of a widespread and comprehensive
publ ic inf-orrnat ion program was essent ial  for the
success of  the instream reservat ion request.  There
are a number of  s igni f icant benef i ts,  in addi t ion to
f ish and wi ld l i fe,  that accrue from adequate instream
flows. To obtain a reasonable al locat ion for instream
purposes, the instream benef i ts had to be ident i f ied
and compared to the consumptive uses.

A public information program was d.eveloped to inform inter-
ested part ies of  the reasoning behind the instream reservat ions n
their  tunct ions 

'and 
probable impacts.  In addi t ion to regional

programs r a special issue of the departmenL magazine (MONTANA
OUTDOORS, Vo l .  8 ,  No.  2)  and a  f i lm ( t 'Ye l lowstone Concer to" )
were produced for th is ef forta

RESULTS

Reservation Application

The Department of  Fish, Wi ldl i fe & Park t  s appl icat ion for
reservation of yellowstone River f lows was submitted to t lte De-
partment of Natural Resources and Conservation on November 1,
L976 (Mont .  Dept .  o f  F ish and Game L976) .  Th is  pro jec t  was
ult imately responsible for that part  of  the appl icat ion pertain-
ing to the lower 280 miles of the main stem Yellowstone plus the
Bighorn River. Data and input were provided for the recommenda-
tion for the middle Yellowstone from Big Timber to the mouth of
the Bighorn River.  Introductory remarks concerning these areas
were a lso prepared.

The lower Yel lowstone, under predevelopment condit ions, had
an est imated mean annual f low of between 11 to L2 mi l l ion acre-
f eet (MAF) (J. Dooley , personal communicat_;qqn) . The average
annual discharge at s iai f f ia@d of record (1912-
L974')  was 9.47 MAF (USGS Surface Water Records for Montana L974) .
Adjusted to the L970 level  of  water deplet ion, the mean annual
d ischarge a . t  S idney was ca lcu la ted to  be 8 .8  MAF (NGPRP L974)  .

The department 's instream f low reconmendat ions at  Sidney
were for 8.2 MAF. The purpose of th is amount of  water is to
provide f ish and wi ld l i fe habi tat  suff ic ient to perpetuate the
diverse species compris ing this natural  resource at levels com-
parable to current exist ing levels.  In other words, the amount
of water requested is designed to maintain the "status quo" as
far as the aquatic and wildlife conmunities of the lower river
are concerned. I f i th approximately 3.5 MAF depleted annual ly
from the basin,  the status quo represents a less than opt imum
condit ion. A detai led discussion of  the reconunended instream
flows is presented by Peterman (1979a) .
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The fol lowing is a sunmary of  the instream f lows reguested
for  main tenance o f  the ex is t ing aquat ic  and wi ld l i fe  resources
found in the lower Yel lowstone River and i ts immediate r ipar ian
atreas. The f lows are presented for the per iods March-Apri l  '
May-July, August-November, and December*February. The method-
o logy u ied for  each per iod is  br ie f ly  descr ibed.  Where poss ib le  '
the latest biological  and hydraul ic data from current studies
on the Yel lowstone River were used. The l i terature is c i ted t<>
substant iate current data and as a supplement where speci f ic
data are incomplete.  Those methodologies selected were based on
their  sui tabi l i ty to the biological  condit ions found on the
lower Yel lowstone and ref lect  the exist ing data base at the t ime
of  the app l ica t ion.

March-Apr i I

The March and Apri l  f lows are those required for successful
Canada goose reproduct ion on the lower Yel lowstone. An est imated
30 percent of  the breeding populat ion of  Canada geese in the
surveyed areas of  the Central  Fl lnray port ion of  Montana ut i l ize
the Yel lowstone River  main  s tem for  nest ing (T .  H inzr  Pgrsonal
communicat ion;  Wi t t  1975) .  An add i t iona l  15 percent  nest  on the
,@eandB igho rn r i ve r s .Ma in ta i n i ngcond i t i ons favo r -

able for Canada goose product ion on these r ivers is thus highly
important.

The date  o f  in i t ia t ion o f  the f i rs t  goose nest  in  the spr ing
is to some degree dependent on spr ing weather condit ions. In
most years,  however,  the per iod from March 1 through Apri l  30
wi l l  encompass the per iod of  goose nest in i t iat ion on the lower
r iver (T.  Hinz, personal c_ommunicat ion) .  Is lands are the most
preferred nest ing areas f@ese on the Yel lowstone
(Hook  L975 ,  H inz  1975 ) .

The secur i ty of  a given is land for nest ing depends on i ts
iso la t ion f rom predators .  The far ther  an is land is  f rom a large
island or main bank where predators occur and the deeper t t re
water  is  separat ing Lhe is land f rom th is  area,  the more secure
the nest  w i l f  be.  Is land secur i ty  as  re la ted to  d is tance f rom
a predator source and depth of  the channel separat ing the is land
from that source has been demonstrated by a number of  workers
(Sher:vrood 1965, Hammond and Mann 1956 ,  Hook 1973) -

The secur i ty of  is lands ut i l ized for nest ing on the lower
Yel lowstone is  d i rec t ly  re la ted to  r iver  f lows.  Steady '  h igh
f lows throughout the nest ing per iod wi l l  produce greater depths
of channels between is lands and the mainfand, and therefore
greaLer  secur i ty ,  than low f lows.  Canada goose nest ing s tud ies
on the lower Yel lowstone in 1975 and ]- '976 indicate that a f low
of approximately 11r000 cfs dur ing March and Apri l  would prevent
excess ive nest  predat ion on is lands (Hinz  L9771 .  Lower  f lows

15



(around 9,000 cfs) dur ing the ear ly part  of  the nest ing per iod in the
spr ing of  1976 resul ted In an over l l l  predat ion rate of  28 percent on
9o nei ts surveyed. Predat ion rates in indiv idual  study sect ions
ranged from 7 percent to 57 percent. The period of low flows in the
spr i . tg of  ;_976 (9,000 cfs) was the resul t  of  regul-at ion f luctuat ions
oi  t f re Bighorn River by Yel lowtai l  Dam. In 1975, higher f lows (11-

12,000 cfs) dur ing the ear ly part  of  the nest ing season were asso-
ciated with an overal l  predat ion rate of  11 percent (range 0 percent
to 20 percent) l:f,inz 19771. Irregular flows with peaks higher than
12,000 cfs may produce substant ial  nest f looding. Using a-simi lar
methodology, Merr i l l  and Bizeau (1972) determined that uni form re-
leases of- i0,000 cfs f rom pal isades Dam on the Snake River prevented
goose nest predation yet did not produce nest flooding.

May-June-July

To maj-ntain the integrity of the lower Yellowstone River and its
associated aquat ic and ; i ld l l i fe populat ions'  i t  is  necessary for the
reservation to reflect the historic flow regime. The high water
period of the Yellowstone occurs during May, June and July with June
commonly having the highest f1ows. The portion of the reservation
for these months is designed to Preserve a portion of the spring
flood flows for maintenance of the channel formation processes and for
necessary biotogical  funct ions.

Channdl Maintenance Flows

The channel configuration of the lower Yellowstone is characterized
by channel bars, islancts, braicled channel areas and an accompanying
divi i led f low pattern in such areas, The diversi ty of  channel,  is land,
and channel b-r types found in the lower river leads to a diversity of
habitat  types for both aquat ic and terrestr ia l  populat ions.

The major process in establ ishing and maintaining the channel form
in view oi iti geoJ-ogy ancl bed and iank material is the annual flood
character ist ics of  the r iver (Leopol.d et  a1 .  1964'  EnEne t t  1975).  The
Yel lowstone has a f low regime character ized by an annual spr ing f lood
which occurs during May, June and ,fuJ.y with June corlulonly having the
highest f lows. Th; Lo; ' \^rater per iod nonnal ly occurs from late August_
through February with Decerdber, January and February having the lo\,test
monthly f lows.

It is the higher spring flood flows that determine the form of the
channel rather than the average or I olt flows. Reducing these fLows
beyond the point where the major amount of bedload and sediment is
transported would interrupt the ongoing channel processes and change
the channel form. a signi f i .cant ly al tered channel conf igurat ion
would affect both the abundance and sPecies composition of the Present
aquat ic and terrestr ia l  populat ions by al ter ing the present habi tat
r ypes .

It is generally accepted that the bank full- flow during the spring
flood is fh" *ost- impor-tant determining factor in channel formation
p rocesses  (Leopo ld  e t  aL .  1964 ,  U .s .  Bu reau  o f  Rec lamat ion  1973) .
actual  f ie ld dl terminat ion of  the bank ful l  stage iE extremeLy di f f icul t ;
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however, the fl-ord of the 1l year frequency flood is considered by
many to approxJ.mate the bank fulI fl"ow (teopold et al . 1964, Ermett
1975).  Bank ful I  f low was est imatecl  for the Yel lowstone River at
Mlles City and Sidney by using the l-t year frequency flood from flood
frequency reLationshl-ps.

The est imated bank ful l  f low at l4 iLes City and sidney is 47,000 cfs
and 52,000 cfs,  respect ively.  I t  is  not known how long the bank
ful l  f low must be maintained, Unt i l  studies further cJ.ar i fy the
necessary duration of the bank ful1 flow, a conservative duration period
of 24 hours vras chosen.

Paddlefish Passage Flows

: In addition to maintaining the physical integrity of the channel
and associated islands, the high water period also functions as a
stiftulus for spawning of certain inportant sport fish and provides
passage flow necessary for successful- migration to traclitional spahrn-
rng  a reas .

The two notabl-e species which spawn during the high water period
are the shovelnose sturgeon and the paddlef ish, The paddlef ish was
selected as the key species for the high water per iod based on i ts
importance as .a sport fish (Elser L9731 , lts uniqueness as a species
(Vasetskiy L97Ll ,  i ts migratory habits (Robinson 1965, Elser 1973,
R€hwinkel L975) | and the irq)ortance of the lower Yell-owstone as a
spawning area for the species-

Bovee (1974) al-so suggests use of the paddlef ish as an indicator
species for large rivers of the Northern Great Plains. Since the
paddlef ish is the largest f ish in the system, i ts passage requirements
wi l l  be the greatest.  I t  fot l -ows that i f  the paddLef ish passage re-
quirements are met, then the passage needs of other species will also
be  me t .

the paddlef ish is a seasonal inhabitant of  the Yel lowstone. Spending
nlost.of  the year in Garr ison Reservoir ,  they ascend the Missouri  and
Yellor^rstone rivers during the spring high water period to spawn. Ttre
most cornmonly reported upstream migratj.on point in the YeLlowstone is
at Forsyth,  l i lon tana (r iver mi le 238).  To reach Forsyth,  the paddle-
fish must first neEotiate a low head irrigation diverslon dam at In-
take, itlontana (river miLe 71.I) hrhich acts as a partial barrier to
the upstream nigrat ion of  the paddlef ish (Robinson 1966, Rehwinkel
1975).  A si i le channel bypasses the i r r igat ion diversion; however,
it. only contains water d.uring the high !,rater period,

The importance of paddlef ish reaching tradi t ional  upstream areas
during their  spawning migrat ion is obvious. By negot iat ing the
diversion dam at Intale,  at  Least an addit ional  165 mi les of  mainstem
Yellowstone and trdo major tributaries (Tongue and Powder rivers) are
made available for spawning. Paddl-efish have been documented in the
Por.rder and Tongue r ivers (Elser and McFarlancl  1975).  In addi t ion; a
popular fishery exists for the paddlefish in areas upstream from. the
Intake diversion at the Forsyth dlversion anil at the mouths of the
Tongue and Powder rivers.
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The Intake diversion consists of  a wood, stone and steel  apron over
which rocks are per iodical ly dumped to maintain an adequate diversion
head. Since the nature of  ine diversion may change with addit ional
rock, the passage requirernents of  paddlef ish over the diversion may
also change. In addi t ion, the possibi l i ty exists of  a more ef f ic ient
concrete diversion being instal l -ed at  some future date. I t  is not
presently known nhat fl&s would be required for paddlefish passage
over a.  concrete structure.

A passage ftow for paddlefish through the side channel which by-
passes the Intake diversion appears to be the best measure of the
necessary long-term passage fl-ow for paddlefish. Recent studies
indicate that the side channel is used for passage by the paddlefish
and the required flows are unlikely to change with alterations in the
diversion structure, provided the side channel i tsel f  is lef t  unal tered.

For most of the year the Intake side channel is dry, fLowing ltater
only dur ing the spr ing high water per iod. water f i rst  enters the
side channel at  a f low of approximately 24,000 cfs (a11 f l -ows ielated
to the USGS gage at Sidney, approximately 40 rniles downstream) .' In-
tensive sampl ing (electrof ishing )  of  th is s ide channel-  dur ing the
1976 paddlefish spawning migration revealed. that a flow of approximately
45,000 cfs in the mainstem al lords suff ic ient f low in the side channel
for adequate passage of the paddlefish. Observations by others
(Purkett  1961, Elser 1973) suggest t t rat  the durat ion of  the high f lows,
as well as the magnitude, is significant in deterrnining the extent of
upstream migration of the paddlefish during their spaldning rrur. There-
fore, a 45,000 cfs flow at sidney was recornmended from June 8 through
30 .

Paddlef ish migrat ions are bel ieved to be tr iggered'  at  least in '
part ,  by r is ing water condit ions (Purkett  1961).  ?he May port ion of
the .reservat ion is designed to preserve the per iod of  r is ing f lows
prior to high water. The flows from May 1 through 20 are set at
1f ,000 cfs (Mi1es ci ty and Sidney) and are an extension of  the goose
nest ing f lows for March and Apri l .  By May 20, the per iod of  nest
establ ishnent is over and the bulk of  the incubat ion is complete.
Flows for May 2J. to uay 3l-  are 20,000 cfs at  Sidney and 17,000 at
Miles City and approximate the 70 percent exceedance level (a flow
which is equaled or exceeded 70 percent of the time ) for that period
(Tab te  2 ) .

Flows requested for June I through 1 ate 26,000cfs at Sidney and
25,000 cfs at  Mi les City and, again,  are alesigned to preserve a
portion of the rising stage prior to the peak of high water. The
ftows for the remainder of Jr:ne (8 through 30) should reflect those
required for paddlefish passage plus the bank full flows for main-
tenance of the channel forming processes.

The bank ful l  f low at Sidney is approximately 7 '  000 cfs higher
than those required for paddlef ish passage around Intake. After
June 7 ,  the f low should  be a l lowed to  peak a t  52 '000 for  24 hours .
Af ter  peak ing a t  bank fu l l  s tage,  the min imum f low becomes 45r000
efs for the remainder of  June. .

The July f lows requested represent a gradual dropping of water
levels f rom the high water per iod of  June to the lower water month
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Table 2.  F lor  ReservEt ion For the Lower Yel  lowstone River
From the Mouth of  the Bighorn River  to the

Montana*North Dakota State L ine.

Ti me Peri  od

Secti  on
to Mouth
CFS

1 -Mouth
Powder

Ri verBi qhorn
Ri ierV

Acre- Feet

Section Z-Mouth
to Mont-N.Dakota
CFS

Powder Ri ve6
state I  ineU

Acre-Feet

January
February
March
Ap ri l,
May 1 -20
May 2l -3] ,
June l -  7
June B-30
JulY' , l  -20
,July2l - 3l ,
August
Sep tember
October
November
'December , ,

Total

4 ,800
5 ,500

I I  ,000
I I  ,000
I I  ,000
I 7 ,000
25,000
42 ,000
I  7,000
9 ,200
7,000
7,000
7 ,000
7,000
5 ,600

295,200
309,745
676,500
654,500
436,260
337 ,1  1  0
347 ,025 ̂ ,

1 ,925,493'J/
67 4 ,220
I82 ,436
430,500
4.| 6 ,500
430 ,500
4.| 6 ,500
344,400

7 ,876,889

4 ,900
5 ,900

1 I  ,000
I I  ,000
I I  ,000
20 , oo0
26,000
45,000
20 ,000
l  0 ,0oo
7 ,000
7,000
7 ,000
7,000
5 ,700

301 ,350
332,?71
676 ,500
654,500
436 ,260
396 ,600
360 ,906 A t

2,066 ,?86-
739,200
1 98 ,300
430,500
41 6 ,500
430,500
4'l 6 ,500
350,550

9,206 ,723

U
a
3/

A l l  f lows in  sec t ion  I  re la te  to  the  USGS gage a t  Mi les  C i ty .

A l l  f lows in  sec t ion  2  re la te  to  the  USGS gage a t  S idney .

Total  acre- foot  f igure for  June B-30 inc ludes I  day of  bankfu l l  f low at
47 ,000 c fs .

4/  Tota l  acre- foot  f igure for  June 8-30 inc ludes 1 day of  bankfu l l  f low at
52,000 cfs.
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of August.  A gradual drop in water levels is designed to a11ow
downstream migration of both larval and adult paddlefish back to
Garr ison Reservoir .  Using 70 percent exceedance f lows and a two
stage drop for July l  f lows requested at Sidney for July 1-20 are
20 ,000  c f s  and  fo r  Ju l y  21 -31  a re  I0 ' 000  c f s .

Augus t-Septe ber-Octobe r-November

Flows for the August through November period ar:e based on those
required for adequate rearing purposes. The successful rearing of
stream fishes is dependent upon an adequate food supply, adequate
habitat  areas and. sui table water qual i ty (White.  1975).

Ttre principal food of most sub-adult fishes in river systems is
aquat ic invertebrates (Scott  and Crossman 1973, Bjorn 1940, Mi l - Ier
19?0a and 1970b, Schwehr I977r.  whi le sone game species in t f te
Yellordstone switch to a piscivorous diet as adults (sauger, walleye'
burbot and nortJrern pike), others remain almost exclusively aquatic
invertebrate feeders throughout their entire life (shovelnose
sturgeon ) - Some fish, such as the channel catfish, are ornnivorous
as adults,  feeding on both f ishes and aquat ic insects (Schwehr L977,
CarLander  1969  )  .

Ttre necessity of maintaining suitable aquatic invertebrate production
is apparent. Aquatic invertebrate production takes place primarily.
in r i f f le areas in most r iver systems (Hynes 1970).  Ri f f les are al-so
the areas whi.ch are most affected by reduced discharges (Bovee 79741 ,
r t  is general ly accepted that the maintainance of sui table r i f f le.
condit ions ( for food product ion )  wi l l  a lso maintain sui table pool
condit ions ( for habi tat  rear ing).  wi th the f lows recommended for
rear ing, water qual i ty deter iorat ion wi l l  not be a factor.

The USGS - washington Department of Fisheries methoCl for recornmending
rearing flows in Washington is based on the assumption that rearing
is. proportional to food production, which in turn is proportional to
the wetted per imeter in r i f f le areas (Col l ings 1974).  Ttr is rpthod
has been reconunended by white (1975) anCl is used here to detennine
rearing flows for the August through November period.

Ttre primary consideration in assuring adequate rearing flows is
to maximi ze the wetted perimeter of the streambed in the riffle
(food production ) areas, in view of the flow levels comnonly occurring
during August through Novernber. In determining the rearing flowst
representative riffle areas lrere located at three sites on the
l-ower Yellowstone (Hysham - river r0ile 274.3, Kinsey - river mile
L77.2, and Intake -  r iver mi le 7I  .1) ani l  a minimun of four cross-
sectional profiles surveyed at each site. Standard physical
neasurements were made and the hydraulic characteristics of the
riffles at various flo\ds \,rere computed using the !{ater Surface
Prof i le Program according to Spence (1975) ani t  Dooley and Keys (1975).

In analyzing r i f f le areas in relat ion to f low, the wetted per imeter
is commonly plotted against discharge. wetted perimeter general-Iy
increases rapidly for sma11 increases in discharge up to the point
where the channel nears its maximum width (wetted perimeter extends
from bank to bank).  Beyond this point ,  l ret ted per imeter increases
more sJ-owly in relat ion to discharge. white (1975) suggests that the
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opt imrm quant i ty of  water for rear ing be selected near this inf lect ion
po in t .

Since the channel configuration of the Yellowstone varies from
site to s i te,  a given f low wi l l  not produce the s ame resul ts at  each
r i f f le.  fn some r i f f le areas, the nedian f low for August through
Novenber will easily cover the riffle from bank to bank. At other
r i f f les,  an expanse of gravel  separates the actual  r iver channel f rom
the high water bank, or an is land gravel  bar may be Present.  Under
these circrmstances, an rmseasonably high flow woul-d be required to
extend the wetted peritneter from bank to bank. In this s.ituation,
a flow was considered which would cover only the main portion of the
river ctrannel-.

At the Hysham and Kinsey si tes,  f lows of between 61000 and 8,000
cfs were suff ic ient to cover shal low r i f f le areas. Ttre r iver
irnmediately beLow the rntake diversion is believed to be a reirring
area for shovelnose sturgeon and is the only location where sub-adutt
slroveinose can be consistently taken (Peterman and Haddix f975). Ttiis
ri:ach cotrunonly has large areas of exposed gravel during the August-
November period and unseasonably high fl-ows would be necessary to'cbver 

this area from bank to bank. A 7,000 cfs flow, however r would
be adequate to cover the riffles in the active portion of. the main
channe L .

In summary, a 71000 cfs fl-o-w level appears adequate for rearing
purposes ( food product ion )  at  the surveyed r i f f les.  This is only
slightly Less than the median flow level for August through November
ahd'wouldl be expected to be equaled or exceeded approximbtely half
of  the t ime. A rear ing f l -ow of 7,000 cfs is recommended both at  Mi les
Ci.ty and Sidney since flows are very simiLar at the two gage sites
fiom August tlirough November and flow requirements from the surveyed
ri f f les are also approximately equat.

An additional consideration in requesting adequate flows for August
and Septeriber is the dissolved oxygen content of the river. - If
domestic, industriaL, or agricultural water consumption \tere to expand
in thb Yello\,rstone River basin, increases in nutrients would occur
through lowered river flows (loss of dilution) and by the return to
the r iver of  nutr ient ' r rdastes. 

"  Knudson (L976') ,  using algal  assays,
damonstrated that increases in nutrients (particularly phosphorus)
could lead to exponential increases in alga1 biomass. DieI measure-
ments d.enonstrated that increases in dissolved oxygen fluctuations
can be expecteil with increases in this a1gal accumulation. Ihe
f lolv at which near critical- (growth limiting) dissolved o:<ygen fluc-
uat i i tns occurred at Custer was approximately 4r000 cfs (measured)
and  a t  M i l es  C i t y  nea r .6 ,000  c f s  ( ca l cu la ted ) .  D ie I  d i ssg l - ved  oxygen
and algaL accumulation data indicate that the fower river has a greater
potential for reaching harmful dissol-ved oxygen fluctuations with
decreased f lows than does the middle r iver.  Flows of 7,000 cfs for
rearing purposes during this period shoul-d adequately cover the
dissolved oxygen considerat ion.
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De cernbe!- January-February

The winter months ( December, January and February) comnonly have
the lowest flows of the year. This is also the period when the aquatic
populat ions are under the greatest stress. Growth for most species is
slowed or halted, Iargely a result of near 0 C water and reduced pro-
duction and avai labi l i ty of food organisms. Aquatic populat ions suffer '
their greatest natural mortaLity and biomass reduction during this
period. The aquatic habitat available to fish and their food organisrns
is at i ts lowest point.

The riffles are commonly areas of greatest insect production in
streams (Hynes 1970) and are most affected by reduced florrv 1evels in
the winter. Riffles are not onLy affected by reductions in wetted
botton areas, but also by anchor ice formations j.n winter nonths,

From a biological standpoint, the winter months have the least
guantitative data available. While it is known that this period pro-
duces the greatest natural mortality, the exact causes of winter
$ortalities in a stream are poorly understood. Burbot spawn durinq ttre
winter months, but the exact time!, locations, and condiiions are 

-

largely r:nknown. Ttre habitat, novements and food habits of the inportant
sport and forage fishes are poorly understood for the winter rnonths.
The biological effects of ice, both anchor ice and the massive ice
jams which conunonly occur on the lorver river, renain a mystery.

. In view of the cri t ical nature of the winter period, i t  is felt
that any significant depl-etion at this time could produce severe
impacts on the fishes and related aquatic life and the furbearers
(Martin 1"9771 of the lower yellowstone.

. The lack of quantitative data makes a determination of a minimum
stream flow for the winter months very difficult. At present, it is
felt the best protection to be provided the aquatic and wildlife
resources of the lower river during this period would be to reEerve
tle nedian flow for the winter rnonths.

_ Median flow values for the yell-owstone River at Sidney and Miles
9l!y ygl. computed by the U.S. Geological Survey for the-period
1936-1974. Median flow values at Sidney for December, ;Ianuary and
February are 5,680, 4r87O, and 5,940, respectively. Coresponding
ned ian  f lows a t  Mi les  C i ty  a re  51600,  S ,B2O,  and 5 ,460.

Ttte requested fl-ows for the lorer yellolrstone (mouth of Bighorn River
to Montana-North Dakota state line) are surnmarized in Tabte 2. The
lower river was dLvided into tvro sections (section I - mouth of Bic-
horn River to mouth of Pordder, section 2 - mouth of powder River t6
Montana-North Dakota state rine) to accomodate those rnonths where
significant variations in flow between the tvro USGS gage sites
(section 1 - Miles City, section 2 - Siclney) occur.

ttre Allocation of yello!,rstone Basin Water

As a resuLt of the Yellowstone Moratorirm and the reservation
provisions of the Water Use Act, 36 applications for reservation
of Yellordstone basl-n water were filed-;ith the DepartnEnt of Natural
Resources and conservation (DNRC). Diversionary requests to reserve
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water to irr igate 443,71,2 acres totaled 111861582 AF and were sub-
mitted by 14 conservation distrl.cts, 2 irrigation districts and 3
governmental agencies. Eight municipalities applied for 391,51-? AP
wlth Bi l l ings alone asklnE for 3J,7r456 AF. Four reservations were
fi led for mult ipurpose storage projects total ing 7,L75,800 AF.
llhese are total diversion figures; actual consumptive use would be
lesg due to. return flolr.

Instream flow reservation applications were filed by the Department
of Fish, Wildlife and Parks (8,2 l.tAF ) and the Department of Hea1th and
EnvironnentaL Sciences (6.6 MAI'). Itre North Custer County Congervation
District. requesteal a unl-f orm flow of 4,000 cfs instream during the
irrigation: season at theLr Kinsey prznping plant and the Bureau of Land .
uanagement requested instream flows on several tributary streams for
f,iparj.an habitat rnaintenance. , ,

Since the allocation of water in the Yellowstone basin was con-
sLdered a nrajor action, an Environmental fmpact Staternent was re-
guired under llontaha law. Ihe DNRC had responsibiltty fcir preparation
of the EfS and was aided by an ongoing Yellorrvstone Impact Study funded
by tlie Olal west Regional Comnission. Various scenarios nere const::Ucte.d
using the application requests as a data base and the hydrology nbdleling
techniques and other information from the Yellonstone l$pact Study. , 'Ttre
d{aft EIS for water reservation applications was completed on December
L3, L9?6. After a comnent period, the final EIS was releaged on
January  3J- ,  L977.

The applications for reservation of Yellowstone basin water were
Fubjected to examination through contested case hearings aB speiified
ulder the cornbined procedures of the Montana Adminl-strative Prodealures
Act and the l{ontana Water Use Act. The adversar! hearings began on
August 8, L977 and extended through Septetnber 21 , L978. Becauae of.. the
Large anount of :.te s tl-mony anticipated, prefiled testimony uas required.
Ttre actual bearings nere confined to the cross;examination and redirect
examination. Even so, the hearings lasted for nearly two monttis.l

In defenae of the application for instream flows in the'iellowstone
basin, the Elepartment of Fish, l{ildlife and Parks produced 22 ,witnesees
e:.rpert in a variety of disciplines and offered extribits for inclueion ,
into the record. ftrd applicatLon cov€red the entire niainstemf ibllon-
s.tone in lt{ontana 1550 nileg) and 62 of its tributaries.

Parties' other than applicants, appearing in support of the dle- :
partmenti s instream request included the Montana Vf,ildlife Federatiorr;
Trout UnlLmited, the Federation of Fly Fishermen, the Environmenta]
Information center, €ind members of the general public. ' Parties, other
than the applicants, opposing the departmentrs instream request in-
cluded Intake Water Company, Utah International-, Inci n. the Montana
Power Company, the Clark Fork Val1ey Water Users| Associ.ation, and the
Dtontana lfater Development AssocLation

. A najor area of controversy, ,centered arowld the department t s
applicatitrr on the Powder River. The Powder River lies in the
eas te rn ! [on tanacoa ] . f i e1ds .Bo th In takewate rconPanyandUtah
hterriational, Inc. are bonpeting to build storage projects to utilize
tewder River yrater for industrial water marketing, Botlr companies .
hgld J-arge inatustrial water fllings on ttre Powder River. Tlrese filings
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rrere hel-d in abeyance by the Yellowstone Moratorir.rm.

Ttre entire hearing proceedings were incorporated into 33 volume s
of testimony. On Augus t I7 and I8, l-978, the Boarcl of Natural Resources
and Conservation heard final arguments fron each party. The reservation
application requests, the nr:merous e:<hibits, the 33 vol_umes of te.sti-
nony, and the final argument transcripts were combined to form the record:
The record becarne avail.able to the board members for their deliberation
in mid-September 1978,

Ttre court ordered further extensions of the moratorium to allow
the board time to make reasonable deliberations. On December 15, L9?8
the Order of the Board of Natural Resources and Conservation establishing
water reservations in the Yellowstone Basin was signed. Ttre rnonthty
distribution of instrean flows granted by the board for the Yellowstone
River at Sidney is shown in Table 3.

Table 3. fnstream reservation established for the Yellowstone River
at Sidney, Itlontana by Order of the Board of Natural Reaources
and Conservation, Decernber 15, l9?8.

Month CFS AF/v

January
February
March
Apri l
May
June
July
August
September
October
November
December

Total Reservation

3,739
4  ,327
6 ,779
6  ,  80  g

L l t 9 6 4
25,140
10 ,526

2 t 6 7 0
3 ,276
6  ,  00  8
5 ,  g4  g
3 ,  99  g

229 ,  9  31
240  , zgL
4L6 ,7LL
405 ,03 r
735 ,528

L r4951644
647 ,090
L64  , L66
L9  4  , 9L7
369 ,  377
347  , 92A
245  ,  914

5 ,492 ,310

DISCUSSION

Ttre concept of reserving waters for future beneficial ueeg and ,
instream values representa a significant departure from traditional
weistern water law. fn the past, Montana, s resources have been
exploited. in a rapid and often destructive nanner, as in the quest. ..
{or gold in the 1880's and early hard rock mining operations. 

- 
gnder

ttte o]-d htater lavt, the water resources of the stite- faced the
possibility of similar e:<ploitation. when the water resourceg of
the Yellowstone basin were threatened by Iarge scale industrial
depletions 1n lhe early 1970rs, a norat6rirmr on water filings over
20.cfs was Lmposed. and most of the ulallocated waters in tfre basin'
rdtere reaelved for f,uture beneficial uses under a revised water .use-
?ct. Ttre very fact that the reservation principle was introduced 

-

into the llontana Water Use Act and sd)sequentl.y carried out in the
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Yellowstone basin reflects a desire by the people that the rdater
resources of Montana be developed in an orderly and environmentally
sensitive fashion. The orclerly developmen t of a regionrs water
resources carries with it a control on the degree and rate of ex-
ploitation of other resource developments dependent on water.

On December 15, 1978 the Order was signed by the Board of Natural
Resources and Conservation reserving unconrnitted waters of the
Yellowstone basin for future uses. WhiLe the fu1I signif icance
of this allocation wil-l not be known for many years, several
implications of the reservation process itseif- and i:he instream
reservations in particular are readily apparent.

The leservation process, as it applied to the yellorrstone basin,
provided a means to obtain a secure water suppl-y for those future
consurnptive water users who were least likely to be competitive
for future high priced water. These users, lrincipall"y agricultural
and municipaL in nature, were r:nable to satisfy their future needs
{1ougn the water use permit system since water use permits generally
addfess only irnmediate or present uses of water. Ttrese two entities-
typically do not have the financial resources necessarv to under-
take costly water development projects or to pay high prices for
water. Their future well-being depends on securing a certain amount
of water for reasonably dlefinecl growth and developient.

, The reservation process also provided a means for securing water
for minimum instream flows. As a result of the Bbard's Ordei of
December J-5, 1978, a minimum instream flow for rivers and streams
in the Yellowstone basin was establ ished. This establ ishment of
a minimum flow provides benefits to a broad segment of society.

. 
'Adequate 

minimun flow levels in a stream ensure existing rdater
right holders of a secure future water suppLy. Without a iecure
minimum f1ow, existing water right holders during low water periods
or under. extremely depleted conditions may have difficulty exercising
their exist lng r ights.

Montana water Law prioritizes water rights on a first in tine,
f irst in r ight basis. Ehe burden of prooi and responsibi l i ty for
obtaining that r ight, however, l ies with the senioi r ight holder.
T'he_ pfadticality of the.matter suggests that by the time the existing
right user noti f ies junior users, takes the junior user to court i f
necessary, and obtains a court order to halt the junior user from
obtaining water, either the cri t ical ly lo\"r f low period has passed
gr the irrigation season is over. The guarantee of a min irnum stream
flow throughout the basin benefits hoLders of existing water rj.ghts
!Y ensuring that the source of supply for their water is not severely
depleted.

__ Each of the t3 applicant conservation districts applied for minimr:m
flons to reasonably protect water levels at diversion sites of
present irrigators. Uinimum instream fl-olss protect existing r ater
righ-ts by avoiding the necessity of expensive reconstruction 6f
pu-nping facilities, ditches, canals. or other facilities which would
result from depleted flow conilitions.
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Securing a minimr.un instream flow contributes to the maintenance of
water quallty in a river. Ttre concentration of pollutants and
conseqriently the degree of pollution in a river, is general!.y
dependent on the flow of that river. In the Yelloltstone. this
is particular}y true for the concentration of total dissolved
solids (TDS). cenerally' the lower the stream flor,t' the higher
the concentration of total dissolved solids and other pollutants.
High TDS levels not onl-y affect water quality for domestic pur-
poses, but high concentrat ions of salts in the ldater also adversely
affect use for irr igation. The estabLishment of adequate instream
flows will- prevent certain pollution problems from becoming critical
because of excessive deplet ions and dewatering.

Ttre establishment of nrinimr:m instream flow 1eve1s affects water
avail-ability for appropriators jrmior to the reservations. Vlhen
flow level-s- drop betow- the speclfied minimr.uns, apPropriators Junior to
the instream reservation witl be required to cease withdrawals.

In 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. In a free-
flowing river system, a given flow will occur with a certain
frequency that can be determined from historical flow records.
Ttre minimum instream florivs granted for the lower YelLowstone can
be expected to be equaled or exceeded approximately 85 percent of
the time. In other words, appropriators junior to the instream fLow
reservation could expect to obtain a reliable water supP1y aPProxi-
mately 85 years out of 100.

For eff icient, fuII  service irr igation systems' a good l trate!
suppJ-y i.s usually considered to be necessary about I years out of
1-0 on the average ( DNRC 1975). In addition to the irrigation
reservations approved in the YeLl-owstone basin. the instream flow
Ievels granted for the l-ower Yellowstone shouLd allott for a certain
degree of additional irrigated agricultural- development.

For industrial. energy development in the lower basin, the situation
is different. CoaI conversion facilities usually require a constant
source of rdater. fndustrial r,rater appl-ications junior to the
establ"ished instream flow reservation cannot be guaranteed of a
constant, uninterrupteit supply of water. Ttr ey would have to (1)
provide offstream storage capabilities sufficient to naintain the
operation of their plant through extended drought periods, or (2)
rnodi fy the design of the plant cooling systems to require less
water, or both.

With a rninimrmr instrearn flow established, \,tater availability
may well be come a limiting factor before the streams and rivers
actually become severely depleted. The establishment of
minimum instream flows, rather than a severely depJ.eted stream
situation, becomes the inpetus for water conservation alternatives.

From a fish and wildlife perspective. the irnplications of tlre
instream reservations and the allocatlon process on the Yellowstone
are indeed sl-gnificant. Under provisions of the Vfater Use Act Ln
llontana, it is no longer necessary to abdicate water or ctitical.

26



riparian habitat areas dependent upon water to competing resource
users due to a lack of legal stancling. Ttre unpreceilented opportunity
to defend aquatic anil riparian habltat on the basis of water quantity
uJ.timately leads to the preservation of population abundance as
well ,  as species diversity.

Itle results of the Yellowstone water allocation proceedings reveal
that, '  at least in Montana, the aquatic and wildl l- i fe resources are
recognized as serious competitors for the unal.located surface waters
of the state. Successful competit ion in this arena by wil t t l i fe
agencies can slEmlf icantly aid in the effort to preserve the staters
aquatic and r iparian habltats.

lttre . successful impLementation of the instream fJ.ows granted in
the y€illowstot}e basi-n may very we1J. help ensure its continuance as
on of rthe nationrs last remaining free-flowing rivers. The major
impe tus for mainstem impoun&nent on the Yellowstone- woul'd come
f,r6n severe annual depletions mainLy affecting the lower
r iver .
' 

A depleted condition in the lower basin wouJ.d impact tnunicipalities
depending on the Yellowstone for a water supply, irrigated agricuLture,
vrhich is .quite extensive in the lower basin, and also industrial
developrent. By tempering water dernands throughout the basin, the
threat of mainstem impoundrnent on the upper Yellovrstone can b.e
minimizetl ancl the distinct possibility exists that the Yel.lotrstone
will remain in a free-flowing condition.

Tfre YelLowstone basin currently enjoys a signif icant measure of
protection for l-ts aquatic and riparian wildlife communities as a
result 9f the establishment of instream flow reservations, The
protection, horvever, is neither absolute nor for all time. Ttre
Qrder is subject to lega1 appeal through the courts and iitibation
colild extend for many years. In addition, the reservations must
be reviewed at least once every 10 years, but this probab J-y wilJ.
occur every 5 years as presently ordered, The reselvations
granted may be modified by the Board during the revie\"r process.

To maintain the instream protection for the basin, the reser-
vat,ion must be supported and defended during the review process and
a nunber of conditions required by the Board for obtaining additional
data must be niet. whtte ttre reseivations on the Yellowstond are
not the final word in instream flory protection for the basin, they
set a si.gnificant precedent for future instream consideration and
the devglopr€nt of a river ethic. Perhaps most signlficant is the
fact that the instream reservations substantially strengthen the
opportunity to preserve the Yellowstone River in a free-ftowing
condition and maintain its characterlstic channel configuration
vti th i ts associated aquatic, wi ldl i fe and r iparian comrnunit ies.
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Footnotes

lon Janudry L2, LgTg the MCA replaced the RCM irg47 as the official
codification of l-aws enacted by the Mgntana tegislature.

)'By 
amendment and court action' the moratorium was extended until

December  31,  L978.
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