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PREFACE

Perhaps the most valuable natural resource a region can possess is an amplesupplv of clean, fresh
water. Montana, being a headwaters state, is so favored. Herwater supply is in mostcasesadequate and,
except in a few troubled areas, still reasonably unpolluted. Keeping it so under the pressures of an
increasing population and a growing industrial development presents a challenging opportunity as well
as an important responsibility to all Montanans.

An adequate evaluation of Montana's water resources requires both knowledge of the water avail-
able and periodic assessment of water usage. The use of water usually reduces the quantity and
frequently degrades the quality of the remaining supply.

This report presents an estimate of current water use in Montana, includinq populations served,
acreages irrigated, and water use ..rates.

The Department of Natural Resources and Conservation acknowledges the contributions of the
following individuals:

David Ricks Author Gar; 'Naif IIIustrati ans

Carole Massman Editor Don Howard Artwork

Don Breibv Layout Gecr~e Cawlfield
and Irrigation

Dan Nelson Cover Design Glenn Smith Information

Appreciation is aiso extended to Donald Coffin and Kathleen 'Niike of the Water ResourcesDivision ofthe
U.S. Geolcgical Survey for technicai assistance provided.
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INTRODUCTION

Information on water use in Montana prior to 1970 is fo urid in only a few ;:L!blicationsof federal
agencies and in the county water resources (irrigation) surveys of the former StareEr.gineer's Office,
State Water Conservation Board.and Montana 'Nater Resar..;rces Board.While communities have the
best opportunity to record water use, in most instances thev have no means of rneasurinq the water
delivered from their systems. Similarly, it is difficult to esrirnare the use of water :::r rural, agricultural.
and industrial purposes becauseno measuremer.t exists.

This report was prepared in an arternot to
present recent water use information, esti-
mating both consumptive and nonconsumptive
and withdrawal and instrearn uses that are
capable of being measured. but in most casesare
not- Quantities of water usedwerecounted in the
inventory as the amounts withdrawn. thereby
including wastaqe and loss. If the same water
was wit~c:rawn, used. and discharged several
times. trie water was ccuntec each time it was
withdrawr.. i=igures of water withdrawals are
arrariqec :;:0 shew location of use. nature of use.

and sc urce of supply. Evaccraticn from stream
channels, transpiration rrcrn non-irrigated
vege~a:;en, and consumptionby wildlife are not
incrucac.

Th e cata were taoulatecboth by county and
by rriajc r river basin. River:asin tabulations were
acccmc iisr-ed by groupir:~ entire counties to
aocrcx.rn ateiv conform wi:~ :hevarious drainage
basin co c ndaries. Map i (t:e!:;w) illustrates the
three major basins in Montana.

MAJOR RIVER SA,SINS IN MONTANA
(APPROXIMATED ALONG COL.;~rTY UNES)

Map 1



All figures within this report are in million gallons per day (mgd) or, where appropriate,in acre-feet
per year (arv). The following water equivalency table can be used in converting one unit of water
measurement to another.

TABLE'1 WATER eQUIVALENTS

INithdrawa; use is any use whic~ racui res rem ova I of water f,c."';1 a source of sucoivsue:' asa stream
or well. Withdrawai uses are grouped into six categories: ir:-igarion, thermoelectric'. setf-suppliec
industrv.> municipal and industrial. livestock, and rural oornesric.

R ernova I of water from its source through VVithe,awa I use of water can ce classified as
some type of channel generally provides an either ncrt-ccrisumonve or consumptive. Much of
occortunirv fer either measuring or estimating the witncravvat use is non-consumptive; that is,
the amount of water withdrawn. However, the water is withdrawn from its source, used,and
because iirt!e or no treatment is required of most subsecuermv returned to the same or another
of Moritanas water, and because there are source where it again becomes available for
usually no scecial waste disposal crccierns, little withdrawal. Consumptive use, however,
measurement is done. orecluces 7c.;"her use of the water because it is

evaoorarec. incorporated into orcducts or CiOpS.

consurn ec cv man or animals, or otherwise
rernovec rrcrn : the immediate environment.
Ccnsurncrive use is important because it
represents actual depletion of the supply,

1 cubic foot 7.4.8 gallons 62.4 lbs. of water
1 acre-foot .. _ 43.500 cubic feet _. _ 325,900 gallons
1 cub ic foot per second (cfs) .. 448.8 gallons per minute
1 crs :: 40 Mont. statutory miner'S inches
1 cis 646,272 gallons per day

For 24 hours , __ 1.983 acre-feet
For 30 days : _.. : 59.5 acre-feet
Fer 1 year , __ : 724 acre-feet

million gallons, ~ .. , , , 3.07 acre-feet
1 million galrons per cay (msd) , _ 1,122 acre-feet per year
1,CeO gallons per minute (gpm) , _. __ 2.23 cfs
1,OCO gpm , 4.42 acre-feet per day

An acre-foot covers one acre of rand to a deptn of crie 700t.~b. j
WITHDRAWAL USES

Figure i (opposite) illustrates the estirnatac
quantities of water withdrawn annuailv for the six
categories or water use. Later discussions will
concern source of supplv. daily use. and counrv
and river basin withdrawals.

I Trierrnce iectric water is :hat usee:fer ceoling in the crocucticr: of electric power from heat sources
such as ccai.

Z Self-s;.,;::;:iied industrial water is charwhich is cotairiec from ::-:e source by the industry as opposedto
an incustr iat succiv provided by a rnurucicatitv.

2
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IRRIGATION WATER USE

RE7URN
6.56

DIVE.~S:CN REQUIRE?-AENT 12.41 maf

DtVE.::ZSiON REQUIREMENT

?~URN FLOW

NET DE?LETION

CROP CONSUMPTIVE USE

12-41 mar

6.56 maf

5.85 maf

3.04 mer
r
I
i C€LNERY 8 eN -FARM LOSSES 2.81 maf

(Eva!,oration, :;:'fapotransp;ration,
a Deep Percolation)

Figure 2
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TABLE 2 WATER USE FOR IRRIGATION (BY COUNTY)

..1crwo Acr.s ~C"U; Oiv",..,;on Net rhr.,m
;' ..,,1 Pllrriai Full Rec;uirement C&oJerio"'" Fiow

C~untv S• .....,ic:. S.N'CS' :~uiv.I."t i~cn!·~,!l/jt/Y.~r' (~c~·;.,.t/YII.rt C"':"c;,-;".t/Y •• t.
::averhead 2::8.395 258.895 ; .087.130 5 i2.582 57':'.:48
Sig Hern 55.559 55.559 394..334 185.929 2C8A{J5
alaine :8.838 T1.147 54.411 385.759 181.885 203.374
3 re3C'•••.arer ':'2.542 .!2.542 226.504 106.a" 119.760
Cat'Cen :5.362 96.362 559.719 253.907 295.812
Carter 7CO 4.3.443 22.421 i 4.0.755 65.365 7':'.390
Casc3cie ':'5.978 .!5.978 251.991 1 l8.81.! 133.177
C;'oreau ;3.011 13.011 77.241 36.~j9 ~.322
C~s~er 22.745 14.597 30.043 202.277 95.374. 106.903
Canieis 1.C50 1.852 1.975 12.5S<l. 5.933 5.551
Cawscn 15.722 3.714 13.579 118.34.7 55.301 ·52.:46
Ceer lodge (e) ;2.332 ~-" 13.010 62.927 29.570 33.257,J/~

Ceer l~cge (m) 3.469 142 8.54.0 22.064- 10.496 1 i.5SS
.=3i1on 3CO 2.577 1.588 9.959 4.,096 5.253
F~rgus :0.274. 773 20.660 80.286 37.355 .1Z..!J1
.='ari1ead :7.725 27.725 1 17.690 55.':'91 92. :99
GaiIatin ;:1.309 1.034 131.826 Boll.571 302.972 339.599
Garfie!d 1.1CO 8..;.35 5.317 4.0.651 18.582 2:.:179
G;ac:e~ :5.397 25.897 95.213 <W..S93 :0.320
Goicer. Valley 2.533 2.~':4 3.9iO 27.934. T:1.iii ;4..753
Granite 36.593 .••- ..•.0 ..•• T~S.55o 68.529 -.- ..•~..,,JO.O~"; /0.:::_1

:";;1 :.328 9.318 61.559 29.025 3Z.53t!

I
..:af7erscn :5.280 :5.230 :27.4.15 so.err 57.339
~L!C;t:1 3asin :a.362 : 3.361 36.086 -o.sss ~5 ..!97

I ~3j(e i : :.108 ; :.208 54.0.351 30i .925 :;:3 ..!.25

I ~_='Nisand C!ari<(e) :.399 ; .899 5.694- 3. i~o 3.338
I ~='Nis and C:ari<(m) 3:.326 ..,.- ~..•• ~ 18..3.4A-i 36 ..!.92 96.:~9

I
...•o._~ .•.

'_~cer.1 3.~CO 2.34.7 4..923 ..• ~ -- ..•. i 2.5:0 l.!.Ct.S':'~.:J 10

:";~c::in 7.370 ;,370 .J..;l..14.3 20.3: 3 :3.3:0
\ ..taciscn : ::.525 J. r90 ~:5.120 532.530 "'OQ -I"" .• :;::;o!. .1i 9

I
~_ ......~:J !

.~,1cC.;ne : -:~'7 '::',3i9 .~ ...c., "'-!.4.S7 :0.961 ~~ '0-

J

_._,J~ ~. 1_- •...•.-_0

.vleac;:-:er ~ ..!.24 3.151 4. - coo 21 i ,719 cc 0"':'0::: 1 : 1.394-:J.~_~

\(1inerai :.736 1,736 10.631 ~.O36 5.~~5
.'J1is3c!..!ia 3~.347 :":'.84.7 :S5.33a. SS.9C9 lCa.325
.1;1t,;ssais01ell :.7S2 Z.i77 3.34.0 ":'7.101 ::.:S3 2.!.393
=-=r:< =:.~22 .!15 33.729 :7t.!..2S9 ; 76.::0 : S7.:~9

~=r:-cieum ... 353 2.94.5 ~:,325 33.8d9 39.~:5 :.!...::..J: ..1

I ~~Iili;:s :' .~O3 35.::37 =&.321 :136.816 :C:5.~5~ Z:;C.35i

I .=-:r.cera ; :~.:13 ~::":.61 a ~::..;..:86 i7i .':7: ~?2.3i J.

I =-;'1vcer ~iver ..:.7..!. ~ :: . .!.!.S z : .963 . 3i .:27 52.015 CS.;~ 2
,::I-:'/Ved ::.:'32 3:;.:52 :C.9.77~ ! 17,753 132.CC7
.=.""3irie ·C.: 53 < --0 7:.C4.~ 7~.257 :3.~98 37.559

I
~./e_

:;avalli i::~.=o9 i :'".569 53~ ...l73 275.:79 :::C8.394
I ::ic~lar:c: 32.3'36 1.919 ~.795 :::;.305 ~25.:39 . 1e.c: 7

I
,

.=: cos eveit ::.=76 ":'.3':'6 • 5.849 sa. 353 ~.7:3 50. ;30

.=esect,;C ~_ •.,;..;8 5.0:8 2~.8Si 1 =a.6~9 7.!.,3C3 3:.3.1.5

I Sancers :9.,":'7 29.147 73.130 3~.C~ 2 3~. ~S8

I
S;~er;can ":'.191 2.095 ;0.333 5. ~C8 5.7:5
S;i'ler Sow (e) :.755 c':4 2.097 10.327 ':'.369 5..!Sa
S;iv,={ 3ew(m)

•• t .• ':'::;3 ':.360 :"-.086 ~i .35:3 i :.730-.;-
I 5:: i I'Narer .,;- 7:1 :":'.721 ;:~7.1 10 : C2.JB'i 1; .!..7.!.3

I .:3 N~e! Grass ~3.:S3 551 53.553 :~.527 1SC.353 179.969
-~~:Ji!

1.!.: .:i..1 ;..:.: .01a. =:9.730 29Z.2C3 :27.3::-
-;ole :.:78 .!,SS5 5.510 2.5.37·6 : :.:ol3 :3,;:9
-:~aSL!re .s.z-o 1.391 20.285 721. i 80 5i .35; =9.2:9
'jaJlev 5:.737 17.339 - .4.25 :.:..a.3.3t.!. ~5-l,33.:!. 13':'.::0

··,'/~e3t!ar:d :9.:::0 i.J3i ::.94.8 : 52.534- 7! .9:':) 30.=;.1
\i~/icat.:;( ~.11 150 216 1.200 5Bc 63.!

'~~i1ows~one _ ........•...• ~::.~.:;o :;":'9.C29 :53.367 290.: 52

S-'''"-= iOT':-L 2.3~~.785 220.362 Z.J.2.!..966 12.~~ 1.938 5.351.327 6.560. 111L_,_

:: :: ~:,;iwmoia 3asin
,~ ::: ."oI1isscurt :asin

':-'c:"es par:!ai service ar e ::-=se IJvnic:; !'e-::e:'/e less chan :~e ~r..;!1 water ;ec:..;,r~rr.e!"::.
c.cc ieqUlr~~ent. caliver'/ .css. svaccrar.cc.
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IRRIGATION WATER USE BY RIVER BASIN
APRIL -OCTOBER

~ WITHORA~AL .

~ -P'" .'Li:2 Dt:.. LE ,ION

Wt.THORAWAL DEPLETi~'~
(m a f) \nj~fl~.;01J.~

MISSOURI RlVE;~ 8ASIN 6.7 r

YELLOWSTON E R IV ER. BAS 1N 3.49

,. COLUM81A RlVER BASIN 2.2L

Fi~ure 3
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OTHER WITHDRAWAL USES

The five remaining usesof water account for 502 mgd. or 4.3% of the total waterwithdrawn for use
in Montana. Only 125.5 mgd (25:b of the water withdrawn) is consumed. and only 93 mgd (18.5%) is
ground water. Figure 4(below) illustrates total water withdrawals for uses otherthan irriqation bysource

WITHDRAWALS BY s()uACE
(USES OTHER THAN IRRlGA T}QN)r

zoo
I
T~
I
j
!

.., =rco
.s ,
'" i
"Q i. I. ;e,

100-.-

rEill
EJJ

Sl)1tF~
3a...S •• ~

~UHO
IIZ:.Z •••• _

1-
F::::;:;:;::::

-
;

o
<=
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Q

i
:0 ~o-:-

i

...

GRCUNO SJRf'JoCG" TOTAL
~9Cl (mqc} WlTrlCR!WAL

(mqc)

THERMOE..£CiRlC 0.0 163.0 163.0

SELF-SU~_:::J INOUSTR'r 33.9 !lS.S" 1!Z.i

~UNle:PAL AND INDUSTRIAL 4/.3 9f2. 133.!

LNE SIC ex -s.e 16.a. 33.6

RURAL DOMES71C 19.6 0.0 19.5 ..



of supply, while Figure 5 (below) illustrates the depletions of these same withdrawals.

Table 3 (Page 10) and Figure 6 (Page 11) show withdrawals for uses other than irrigation bycounty
and by river basin, respectively.

ANNUAL WITHDRAWALS
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COUNTY

Beaverhead
3ig Horn
alaine
Broadwater
Carbon
Carter
Cascade
C;'oreau
cusrer
Daniels
Dawson
Deer Lodge
Fallon
Fergus
F:arhead
Gailatin
Garfield,-, .""ac:er
Gcrceri '1aile'f
GranIte
Hill
Jetierson
JL!Ci!M 3asiI1

TABLE 3 WITHDRAWALS OF WATER BY COUNTY
(USES OTHER THAN IRRIGATION)

(million gallons per day)

COMMUNITY
WAT~R SYST1:.•••S

G.W.' S.W.' TOTAl.

.310

.512

.C80
1.015

-::-..JyO

.390

.350

.4.89
3.768

.516
2.CD6
2.34.6

-o~.0_0

.047

.611

.1CO

.C59

.96.1

.939

.14..6

.738

.214

~ <t-

• J J I

.508

.096

.024-

.527
9.308

AQ-.-_.J
.361
.C61
.4.89
.210
.1.16
.~4

1.589
1.2:3
.982
.S71
.300
.'::1 I

.018

.634.

.855

.733

.855

.125

.953 .760

.307

.060

.187 16.976

.639

.235

13.719
.674

1.558

..••;4,..-
~.-I

5.125

.136

.277

.011

i.1C9
8. T ~ 6

.293
2.313

.666

.023
j 0.143

. -=-1.1 ..••..;

.6a9

_t--.-i I

.i:i

''l'.1 •..•• 1

.,;.;..,}

12.320

G'N .. Ground Warer
S.'/'I. 4 Surface vvarer

.558

.791

.703

1.197
1.025
.703
.310

RURAl.
DOMESTIC

G..'N,,'

.302

.383

.128--~.:::':'-
i .962
1.C4.3

.183

.C72

.J.Q5

.077
:;1
4.0-..,;,

.318
040
.:5~
.294-
.i 76
.035

o .175

UVE·
STOCl(

.329 1.750
1.2.:.0
1.04.Q

.390

.710

.8CO

.980

.7.:.0

.790

.260

.620

.130

.360
1.230

.380
i.020

.310

.~60

.280

.370
A20
.270
.630
.320
.550
.,90
.:CO

1.1~
.560
.7CO
.220
.240
.i4.0

.6 ~0

.380

.Te7

SEl.F·SUPPlIEO INDUSTRY
G.'V.' S.W.' TOTAl.

.027

1.31.!.

.4.36

.CC8

4.2:0
.::..::.::

.130

. 7 ~ 8,.-.,.,. .•.

.--- !

1.350
t""If""C

.1",,;'--

.2:'3

.sc :

.--.; . ..;

.C55

.s-:.c
.f....; l :.::

18.: 50

.cz s

.C~:3

'....-7
.1",,;4 ..•••

""':"-.1'

.oJ' -
:C~3
.9i =
.:8:'

3.CC::

.ccs

. f ::,.;;.

~-~.!•.••..;._

.ccs

-~<:-.~'"

33.930

.107
1.010 1.010
.063 .090

9.102 10.916
.009 .009

.~6

31.900 31.908

.072 .072

.288 4.5i3

.019 .i4.9

.091 .109

.019060
1.350

1.190

.OG9

.219
1.69i

.625

.056

132.0

i 6:.0

n-fERMO.
=~':CTR(C TOTAl.

LaKe
'_:wis anc Clark
L;ce~1
!_ir.c:;ir:
Macison
,"lcC~ne
,vleagher
,\1 ineral
,\Jlisscwia
,vlussels;:eil
,::l3r:<

;==-=,=ro!eu(';1
.""ii/ics
,"::ncera
,;:''J"vcer ,~ivei
?::werl
?;airie
~avaJli
?ic:1land
."ooseveit
?osaouc
Sancers
Si-:eridan
Siiver 3cvv
S~;i1water
S'N"?er Gr:::tss
i~!cn
~,:cle
i:-~asure
'/ailey
'Nhear/and
'/I,Jicaux
'f~!fc'Nstcr.e

.6iS 1. j 91

.991

.658

.080
14..735

1.029
1.948

.350
1.<180
4o.4Z5

.74.1

.516
2.006
::.5!93
::.820
.04-7

1.352
.100
.195

i .':4.1
.960
, .:lS

1.3:.l7
8.330
.293

:.':'30
.5C8
-Q~.:...,.•.•.!J

.590

.650
24..551

.493
2.: 2a.
'::61
.':'39
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.530
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1.250

33,560
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2.880 3.053

.008 .04.8
.073

.SCO 13.750

.015

.04.3
.008 .008

.02.3

.374
1.175 1.223

.915
.049 .04.9

.G82

23.100 26..100

.C06

.762

.2<1i .2/::
.eG3

4.6.970 4.7A52

118.794. 152.724.

1.0

3.383
3.773
2.195
.815

2.250
1.009

27.2.:.0
2.103
3.4.84

.751
VD2

36.847
1.004.
3.834.

12.153
8.514

.984
2,.134

.4.4.7
1.035
2.231
2.766
.987

3.781
1 ~ . .:.1.56

.599
5.766
1.776
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.999
.1.!..4.87

1.C6.!.
3.078

.<181
1.913
i .656
1.060
2.664
.665

';C.O
3.834.

33.::90
:.778
1.931
1.628
1.139

38.701
i .523
1.564-
1.78i
2.04.9

.445
3.~29

.828

..:.02
197.927
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WITHDRAWALS BY RIVER BASIN
(USES OTHER THAN IRRIGATION)
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Thermo e IeC1:ric

Therrnoetectrtc water is that used for the
cooling of power plants using heat sources such
as oil, gas, coal, diesel fuel, or wcodwaste. Public
utility therrnoetectr!c plants, although a type of
self-supplied industry, are treated as a separate
water use category in this inventory. Table 4-

(betow) Iists the eight plants in Montana, their
sources of energy, and sources and amounts of
v;ater. T;~e plants' locations are shown on Map 2
(Pa~e j:), wh i~h also indicates tne site of Ccls,rip
Units I ana 2, 350 rnecawart coal-fired
generating plants currently under construc:ion.

182.5CO afy (163 mgd) of thermoelectric
water is withdrawn from surface-water sources
primariiy the Yetlowstone River. Of this amount:
which represents 1.4% of the total state

I.
I

I
I
I·

"

Y.i~drawal, only 336,000 gallons per day (.2%) is
c::n.sumec- When completed, Colstrip Units 1 and
2 will use an additional i 6,OCO afy.

The larger thermoelectric plants use small
c:;ancic:es of self-supplied grol.!nd water or water
;,...m a pl!ciic supply for boiler faed. air condition-
ire. anc sanitation. Most of the water is used for
~Iir.g ;::!..:Qoses, however. ar.d is pumped from
~e sl!P;::ying stream, circulated through the
c::r.de~sers. and returned to the stream. Because
ver.•lic::e '.varer is evaporated or consumed in this
cr:~-,h :-c!..:~h. direc!-disci":ar~e svstern, vir-wally
ad oi ::-:e water used by exis,ing thermoelectric
::ia~ts re~ains available to ccwnstrearn water
users. Cr-::inariiy, the cualitv of the water dis-
c:-:~r;ec is affected only cyan increase in

TABLE 4 THERMOELECT::nc 'N~TER USE

Wa:=~ Source Water WithdrawalPtarrt Energy Source

~. =. Co rerte - 8iilir.~s
F;a~i< Sir:: - Billings
Lewis & Clark - Savage
G~=:.c!ve

Coal
Oil
Coal
Gas
Gas Turbine
Gas
Woed Waste
Diesel

3a.<e::
L.~::cv

L:= ::'1

Self-Supplied Industry

Seif-s:..:::::liec industrial water refers ,0 that
whic.~ is cctainec from ,he source of suaaly by
indus,;-; as cc cos ed to that provided by a mL.:nici-
paliry. In :~ is i nverrtorv. an industry is considered
to be se:f-s:..:cciied if any of :he water it uses is
oorainec ;;-::i.1 its privatelv owned water Supply
facilities. .\/lany industries also purchase
additic riai 'Na-:er from public water systems. but
that 'Na:=, '/'Iii I c e included '.,;r.eerthe catecorv of
rnuriic.c a: a~c: inc:ustrial water supply.

':':i lc ......•.s:-=ne River
~ ::!fC\.-",.'s::::ie River
',;,,':!!c·/'.:s:=r.e River
'i :!1c·.....'s=r.e River

~~ .c ; mga
:0 mgd
:0 mgd

1 ;ngd
None
:r:signific::!nt
ir:signific3nt
;r.s;gnific3nt

v- -.-~
: ,,- .. -
..:::-( ~;-=:..;r.d Water
:,,:::':'/ :.-=::.: (Log Pore)
(;:='~:-::'Na,er

~23 mgd

';- =__s:;::5 use water ~O~ .nanv purposes.
ir.=.'.-=::-:; ;;::;ndenser coci:r.g, processing,
'N=: -.;"":;. :::;;''Jeying, air ccncitionino. boiler
f:::-:-=~;. :.-= sanitation. i'JO, all d these uses
r~="..::-: 'N;;::: of the sarne cuaiirv. and many
ir.C:"..:::-::::5 ;;;-:c it advantageoL:s:~ use water from
c:;'-'::"==:-: sc:..:rces for C:iffe:e:.c purposes. For
e;(.=-:::. a .oiant mav use untreated surface
wa:==,- :'~.~=~ directly f;orr: a ~:'1erfor condenser
c:.::::-; ... :.-ii: 'JsingwarerTi"c:,: a well ora public
s:...::::', --- :.--: more c;i~icai .-equirements of
~~:.~~~ -- ar::: boiler feeC:.

12
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Estimates of self-supplied industrial water
use compiled by the U.S. Geological Survey have
been usee in this report.? The figures do not
include water supplied for the production of
thermoelectric power.

Self-supplied industrial water accounts for
1.3% of the total withdrawals in the state, or
171,CeO acre-feet per year (152.7 mgd). Of this
amount, 22% is ground water, and 78% is surface
water.

Scrne 23 mgd, or i 5% of the amount
withdrawn, is consumed." Examples of
consumptive use by industry are water
evaporated to the atmosphere from cooling
towers, water canned or bottled in foods or
beverages, and water absorbed or chemically
combined into a manufactured product, such as
concrete.

Municipal and Industrial

,vlL:nic:pal and industrial water is that
ootainec from a public water succtv. whether
ouc i ic:'! or privately owned. In Montana. rules and
regula:ior.s of the Montana Department of Health
anc =~vironmental Sciences define a public
water sucolv as one supolying 10 users or 2S
per sc ns. Such supplies must be installed and
ccer atsc under the surveillance ar:d with the
accrcvat of that Oecartment.

\Na:er from public suoplies is used for
res.cerit.ai purposes and lawn watering; for
sanitarv purposes by commercial establish-
ments, public institutions, anc milttarv
.nsrauar.cns: for manufac:uring purposes by
mcustria! plants; and for numerous unbilled
public services such as street washing, fire fight-
ing, ar.c operating public buildings, parks, and
swimmir.g pools. Some water cannot be
acccuritac for because all water systems leak to
scrne :?:cent.

T:-; is i nvenrory summarizes water use data
fer ;u::iic (municipal) water systems that in 1970
were sarvinq 191 cities: Lawns, or communities in
Men:ana. The primary source of data was a
cue sr.crmaire sent to public water utilities
se rviric 25 persons or more. Response to the
cue sr.cr na.r e was unusually good - about 75%.

Data far the smaller water systems, and forthase
communities not responding to the question-
naire, were obtained from estimates of water use
and through supplemental information furnished
by the Montana Oepartrnant of Health and
Environmental Sciences and the U.S. Geological
Survey.

Total municipal and industrial water use in
1970 was estimated at 149,000 acre-feet per'
year (133.1 mqd). or 1.1 % of all water withdrawn!
in the state (Figure 7, page 14). Surface water
accounted for 68%, or 91.2 mgd, while ground.·
water supplied 32%, or 41.9 mgd.

While public water supplies served approxi-
mately 498,000 persons, or 72% of the state's
pepulation in 1970, they also served many.
commercial and industrial establishments.State-
wide, 38% of a community's water is used by
industry, while 62% serves residential uses.
While residential uses consume approximately
50% ef the water used, industry consumes only
15%.

Figure 8 (page 15) illustrates populations
served and the sources of supply, Not shown is
the fact that, while a rnajoritv of communities in
Montana use ground water, more persons are
served by surface water because the larger
communities all obtain their supplies from
surface water sources.

'Nater use ranges from .:12to 1,169 gallons
per capita cay (gpcd), with the statewide average
being 267 gpcd. Figure 9 (Page 16i presents a
compariscn of per capita water use in Montana.

Much of the water withdrawn for public
water supplies is returned through a surface
stream or an underground source from which it
again becomes availabie to other users. It is
estimated that up to SC% of the water provided by
municipal systems is consumed in lawn
sprinkling through the evapotranspiration
process. I rus water is entirely lost to the
atmosphere, whiie househoro water is returned
to a surface or ground-water source.

Using U.S. Geolcgical Survev estimates. 50%
of total residential use, or 41.5 mgd. is consumed,
plus 15% of total industrial use. or 7.5 rnqd. for a
total consumptive use from public water supplies
in Montana of about 49 mgd.5

Ur::;·..:::::shee data, Water Resources Division, U.S. Geological Survey, Helena, Montana.
~ It; .c
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MUNICIPAL s INDUSTRIAL WATER USE AND CONSUMPTION

C::::MME.~CIAL a INC~S7?!AL
CONSUMPi1CN r.s m<;d

.•... "
~, \....•. '.

<, :~
,:;,

RESICE:iT:..:.L..
·""'17;~OR.!.\"'A:"

83.: :-:1';::

RESICe:.'1TiAl. C:::NSUMPTiON
4.1.: mgd

RESiDENTiAL W!THDRAWAL

COMMERC:Al a INDUSTRIAL wtT~DRAWAL

83.: ~d

5C.O mc;d

TOTAL .I,IUNIC:PAL a INDUSTRfAL WIT:-:DRAWAl [33.1 mQd

RESiDENTrAl CONSUMPTION 41.5 mgd

COMMERCIAL a INDUSTRIAL CONSUMPTION 7.5 mqd

TOTAL MUNICiPAL 8 INDl..:..-~AL CCNS;jMPT:C~ 49.0 mqd

14

T::J7":'L.. ,I,4UNICIPAL WI7:"':,=":'w,:,l.. 133.1 mgd
T':7.!.L..~UNICI~L C:::NSi.,;.'.4;:-:-;CN 49 mgd
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POPULATION SERVED BY SOURCE

GROUND WATE.q
r9.6 mqd

SURFACE: WATER
912 mgd

(339,000)

MUNICIPAL SYST;:MS
(498,000)

WITHDRAWAL
(mgd)
133.1

91.2

41.9

19.6

152.7

MUNICiPAL SYSTEMS

SURFACE WATER

GROUND WATER

RURAL SYSTEMS

POPULATiONSS~VED
498,0-00

339,000

159,000

/97,000

TOTAL 695,OCO

Figure 8
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PER CAPITA MUNICIPAL WATER USE
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COLUMBIA E.!$iN AVERAGe: 378

MISSOURI 8ASiN' AVERAGE 2.27

YELLOWSTONE 8ASIN AVERAGE 2 10

WESTBY (LCW::ST COMMUNITY} z 42.

?~R CAF!TA MUNICiPAL'
WAT'C.R USe
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MONTANA AVERAGE 267

L ,-=rge uscqe for lawn and o;r::unc ccr e .
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livestock
Water used for livestock production was

estimated by county on the basis of farm
populations and the per capita water
consumotion of various animals. Livestock
numbers as of January 1, 1970, were obtained
from the Montana Crop and Livestock Reporting
Service and the Montana Department of Agri-
culture.

Total water use is 38,000 acre-feet per year,
or 33.6 mgd. all of which is considered to be
consumed. Livestock water, which is estimated to
come about equally from surface and ground-
water sources, amounts to .3% of all water
withdrawn in Montana. Water use was
calculated using the following table:

TABLE 5 LIVESTOCK WATER REQUIREMENTS

Animal

Milk Cows
Beef Cante
Horses
Hogs
Sheep

. Chickens

ls

Gallons per Head per Day

30
10
10
2
1.5
.04

Rural Domestic
Rural domestic water is that which is usedby

all persons not served by a public or municipal
water system. The rural population of each
county was taken as the total count'{ population.
less the county population served by municipal
systems.

Because recent estimates of rural water
consumption range from 63 gpcd6 to 150 gpcd7,

the figure of 100 gpcd was used in this report to
calculate rural water use in Montana.

The 22.000 acre-feet per year (19.6 mgd)
withdrawn for rural uses comes primarily from
ground-warer wells or springs. Nearly all of the
water withdrawn is consumed by the user or by
evapotranspiration after being discharged on or
immediately below the ground surface. Rural
domestic water use accounts for .2%of all water
withdrawn in the state.

~ C. Richard Murray and E.Bccette Reeves.Estimated Use of'Nater in the United States in 1970, U.S.
Geological SUrJe'! Circular 676. Washington, D.C., 1972. c. 4..

Missouri River Basin Interagency Committee. "Pre serir and Future NeedsAppendix," Comprehensive
Framework Study, June 1969. p. III - 6.
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INSTREAM USES

Insrr earn uses of water are those which do not require removal of water from the source of supply.
The important instraarn uses in Montana are hvdrcef ectric power generation, recreanon. conservation of
fish anc vvildlife. and dilution of wastes. Several of tries e uses can ce served simultaneously by the same
water, provided the necessary water quality srancarcs are maintained.

Unlike withdrawal uses, which can be measured if necessary. these in-channel uses of water do not
easily ieric themselves to quantitative measurement and, for the most part, are bevcnc the scope of th,e
present inve ntorv. They are, however, of great importance and have considerable influence on trre

I
quantity and qualirv of water available for withcrawal use.

HYDROELECTRIC POWER

i-!ye:rceiect.ic power generation is some-
times ccns.cerec a witndrawal use, because the
water, wn ile not withdrawn from the stream
channel, is diverted rncrnenrarilv for passage
throwgh the turbines. Mere Significantly, water
sterad in reservoirs isdelavec in reacninq down-
stream water users.

In 1970, water power was used to generate
eiec::-:c:t'l at 21 hvcrcelectr:c ciants in Montana.
and cr.e acc itiorial clant at ~:ci:'fDarn was uncer
ccnstructicn (Map 2, occositei. T:ie estimated use
of water cv :tiese ,Jlants is 8'1e, 80 million acre-
~ee: c er 'fea r (72,000 mg:::)d. With the cornoietion
cf :~e ~:t::vFower Plant en :.":e Kaotenai River in
"cr::-:wes:e,:I Montana. the :o,al usa figure wiil
c e lncr aasac by accroxirnateiv 7,000 rngd after
i 975.

INa,e, use by hvcrcetectric ciants refers to
::le qr:=s:3 cr total volume of water usee by all

plams on a stream, no! to the net or absolute
volume of water far the larges! plant. Water
discnargac from each upstream plant is available
to other plants downstream, so each plant.in turn
extracts a share of energy from the same water in
its gradual descent saawarc. Tne water of the
tV! isso uri River, for exarncle. drives turbines of. j 0
generating plants whose combined water use is
more than the average flow of the river.

The net water rscuirement fer hydroelectric
power generation can be estimarec by summing
water use at only :he cownstraarn (or largest)
~ iant on e2C~ stream. as :i~e'NaTS: i82cMing those
plants must necessarily inc'ucs that discharged
by the piants upstream. Or. this basis, the net
water requirement for hvcrcetectric power in
Morrrarta during 1970 was less than 25 million
acre-feet. or 22,000 mcc; casec on discharges
below the cams shewn in Table 6.

Discharge (ac:-e-feet)

TABLE 6 NET HYDROELECTRIC POWER GENERATION REQUIREMENTS

Plant Stream

6.3C9.0CO
15.330.CCONcxcn

:\,1'ls:ic L3i<a
':' ~: !c wra ii

Miss our: .=i'ler
Clarx Fcrx ?il/er
\/\fes"C Rcsct:..;c: C r eek
Bighorn .=;'/er A --. OCOL.::..J I, '.

.\'·k~:-a'lar c ?28'/es. op. cit. c. 30 ..
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THERMAL ANO IIYOROELECTIlIC POWER PLANTS

~

• HYDf-10ELECTRIC
.4 THERMOELECTRIC

I. MADISON
2. IIAUSEn
3. IHJUEI/
4. llLACK EAGLE
5. RAINBOW
6. RYAN
7. MOHONY
8. COCIH/ANE
9. MYSTIC LAKE
10. FLINT CREEK
j I. MILLTOWN

12. TIIOMPSON fALLS
13. I(EIlA
14. NOXON
15. BIG fOIlK
16. fORT PECK
17. CANYON FERRY
18. HUNGRY /lOnSE
19. YELLOWTAIL
20. LIBBY
21. BIG CREEK
22. TROy

23. fllANK B/RO
24. J. E. CORETTE
25. l.£WIS AND CLARK
26. LiBBY
27. BAKER
28. M/LES CITY
2~. LIBBY
30. GLENDIVE
31. COl STRIP

Map -2

I•...



OTH E.R INSTREAM USES

Rec:-eation users and fish and wildlife all
make substantial use of Montana's instrearn
water resources. Most Mcntanans and many
tau rists recreate on or near the state' s streams.
lakes. a nd reservoirs. Some 182.000 resident and
205.000 non-resident fishing licenses. for
example. were sold in Montana in 1973.

lnstrearn flow requirements for aquatic life
are beir.g developed and will one day help docu-
ment the need for water for this use. In addition.
wildlife use of water has been estimated for each
type of animal, but no total statewide use has
been calcu tared to date. Table 7 (below) illustrates
wildlife water requirements for animals and
habitat.

Most of these instream uses would not exist
if it were not for goed water quality, however. and,
although they have not been adequately
measured or estimated. the uses are of extreme
significance both now and in the future.

Assimilation of pollution is another major
use of Montana's water resource. Whether
pollution is natural or man-caused. all water
courses act as cieansing agents in the environ-
ment. In fact. some streams have been classified
as industrial wastewavs for the carrying of·
municipal or industrial wastes. and these water-
ways are unfit for most other uses.?

WATER REQUIREMENTS FOR WILDL1F2

Ceer and Ante!oce
2 ighcrn Sheep and Mountain Goats
=:',-.K
Other Wildlife
'Na:e:fowi Habitat
;-;abitat Irrigation

.8 - i.5 gallons per head cer day
1 - 3 gallons per head cer day
~ gallons per head per day
i acra-fcor per 25.COO- 250.000 acres
i .5 - 7 ac:-e-feer per acre

- 2 ecre-feet per acre

Sc~rce: Western U.S. Water Plan. Ccn surnp rive 'Nater Requirements for Public Lands
Administered by the Bureau of Land Management. Octocer 1974. p. 5.

3 ,"lcr:a:.a Department of ;-;eaith aric Envircrirne nta l Sciences. Water Quaiity Standards. Helena.
:V1cr;:a::a. Novemcer 1973.
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STORAGE AND EVAPORATION
Many water uses, both instrearn and withdrawal, are better served on a year-round basis if some

facility fer stcrinq water is available to smooth the natural fluctuations in stream flow. Thus. many of the
hydroelectric plants in Montana draw on storage reservoirs. and many recreational waters are man-
made lakes or ponds. Likewise. many irrigation projects rely on reservoir storageto provide adequate
water supplies for crop growth.

In 1962, over 240 reservoirs in Montana
each storec 50 acre-feet or more water for such
uses.!? Most of these reservoirs were developed
for hvdrcetecrric power, flood control. or fish and
wilclife. but many serve such withdrawal uses as
irrigation and stock water as welf. In addition.
over i ,CCO other impoundments have been
constructed for the sale purpose of irrigation or
stock water. and some of these are also used for
recr eation. Ti1e distinction between reservoirs for
withdrawal use and for instrsarf use is not
irnoorta nt. nor in fac:: very ciearlv defined.
because rncst water supply reser/airs also serve
such uses as conservation and recreation.

The tcrat area of these water surfaces is
about scc.ceo acres, or 1ACO square miles. and

/

the total storage is 37.5 million acre-feet. Since
annual evaporation from shallow water surfaces
in Montana averages between 35 and 47
inches;' ' total evaporation from all reservoirs
constitutes a very large quantity of water. This
quantity has been estimated at over 1 million
acre-feet per year (993 mgd)ll from reservoir
surfaces alone. Although much water would be
conserved if evaporation from reservoirs could be
entirely suppressed. not all evaporation water
loss ::an be charged directly to the reservoirs.
Some was eccurring before the reservoirs were
bu ilt. in rne form or evaccration and transpiration
from the land areas and stream surfaces later
flooded.

,.-- .

r acj",-" /
I ••~ • .-

"/ ' .~,

IC Mon rana 'Nater Resources Beare. Montana Register of Dams. Helena. Montana, October 1968.

I' LJ.S. 0 ecar trne nt of Agriculture. Soil Conservation Service. Pond Evaporation. Technical Notes.
Beze:.:a;:. ,vlcntana. February 1974..

:: INes;:a;:; ''';.S. INater Plan, Montana Report. State Study Team. August 1973, p. 29.
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CONCLUSION

Montana's water supply is not a fixed quantity, but depends upon the amountofprecipitation andthe
.quantity of water than can be stored by reservoirs along the state's streams. Totaloutflow of water frorn
Montana averages nearly 44million acre-feet per year, or over 39,000 mgd.Presentconsumptive usesof
Montana's water resource, exclusive of evaporation. amount to only 6.7 million acre-feetper year, most
of which occurs during the summer irrigation season. Tables 8 and 9 (below)summarizewater usefor
the state and the three major river basins. Figure 10 (opposite) illustrates water consumption.

Irrigation uses the largest amount of water, at least curing the summer season.Onayearly average.
irrigation accounts for 95.7% of all water removed from the source of supply.Thermoelectric power, self-
supplied industry, municipal, industrial, and rural domestic users, and livestock utilize the remaining
4.3% of water withdrawals.

"'later for hydroelectric power generation constitutes the largest measurableinstrearn use of the
resource. Over 80 million acre-feet of water (72.000 mgd) flow through the 21 hydroelectric plants in
Montana (exclusive of Libby Dam). Recreation, fish and wildlife. and the dilution and transportation of
wastes are other important uses for instream water suppiies.

Smrage of water and the evaporation which occurs from water surfaces divert large quantities of
water both temporarily and permanently from the available supply. '.

Map 3 (Page 24) illustrates total water availability anc use in Montana. Totalusefigures indicate that
Montana's available water supply is utilized more ;:han twice before leaving the state.

TABLE 8 SUMMARY OF WATER USE IN MONTANA

Whhdra'Nn ConsumedUsa

(mgd) (mge) (arv)

5.3S7.~· 5.352.000
376

25.000
55.COO
38.000
22.000

11.C82.3-
163.0

lrricaticn "

TI"ler~oeiec:ric 183.:CO .3
17i .ccc 12.9

4.9.0
,52.7
133.1
33.6
19.6

Mt,;nic:cal and Industriat 1~9.CCC
38.CCO
2:.CCO

33.6
19.5Rurai Jcmesric

5.993.37612.975.ceo

• Ir~:ga,icn figures in million gailons cer day are averages ~ver a cne-vear cericd, MGiJ figures shouldbe coucled to
recresem per day wirncrawais during ::-:e six-rnonrn ir~:gatJon season.

i

t
f

TABLE 9 WATER WITHDRAWALS IN MONTANA BY RIVER BASIN

Usa Columbia Basin Missouri Basin Y at IO'Ns'tone Basin Montana

mgd aly mgc afy mc;c aiy mgd aiy

lr~iC;3nc.'" • ., ,..c: ..••.". 2.21 1.CeO 6.071.5· 5.7iC.CCO 2.9<:.0.5- 3;.!9i .cco 11,071.7- 12 ..! 12.0CO....i...I .......l.a
Ther:;'ioeiec:ric 0 a a a i 63.0 183.COO 163.0 183.COO

Sc-if·s:...:;:ciied tncustrv 85.3 96.CeO 17.2 19.0CO 50.2 56.eOO 152.7 171.0eO

.V1unic:cal and lndustrtal 56. <l 63.CeO a.~ .., 53. ceo "'0 - 33.eeo 133.1 14.9.COOI."::" "-_.0
L;ves~oc;< 3.9 5.000 19.0 21,CCO .o.r 12.000 33.5 38.000

Rurai :cr.;es~ic 7.3 s.ccc 8.8 lC.GCO 3.5 <l.000 19.6 22.0eO

2.206.5' 2.382.COO 6.163.8- 5.31 :.CCC 3.2':3.'::'· 3.i79.CCO 11.573.7- 12.975.0CO

, lrc:ga::cn figures in million gallons cer cav are averacesover 3 one-year ;;er:od. :vtGiJ figures shouldbe coucied :0

r~~;~se~: cer cay wrmcr awais cunng ::ie six-rnontn ir;-:ga:!cn sea sc n.
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